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Foreword

In 1996, David L. Sackett and colleagues defined evidence-based medicine as the 
“conscientious, explicit, and judicious use of current best evidence in making deci-
sions about the care of individual patients.” Evidence-based medicine includes not 
only gathering the best available research to answer clinically important questions 
but also involves critically appraising the research—synthesizing it, understanding 
its strengths and limitations, gathering “take home points”—and learning how to 
integrate it with a particular patient’s characteristics, preferences, and goals to pro-
vide the best possible care. Learning the process of evidence-based medicine is one 
of the most important core competencies in geriatric psychiatry education and is an 
indispensable practice of the best geriatric mental health professionals.

As former chair of the AAGP Scholars Program—the biggest recruitment pro-
gram into geriatric psychiatry in North America—and core faculty of the UCLA 
geriatric psychiatry fellowship, I have often been asked by my trainees for a catalog 
or inventory of the most important research papers in geriatric psychiatry, as they 
search for tools to enhance their practice of evidence-based medicine. As a practic-
ing geriatric psychiatrist and life-long learner, I have pored over online databases 
and resource tools to try to locate the exact research studies I need to solve a press-
ing clinical problem using an evidence-based approach. While systematic reviews 
and online resources provide research syntheses on specific topics in geriatric psy-
chiatry, I have never been able to locate the perfect resource that includes all the 
major research in geriatric psychiatry all in one place. Furthermore, outside of jour-
nal clubs and the occasional lecture on statistics, traditional medical education and 
other resources rarely provide us all the necessary skills to make critical appraisals 
that lead to the best applications of the research literature. This book fills those gaps.

For trainees or practicing clinicians looking for the definitive collection of 
research in geriatric psychiatry, this book is a treasure. Rajesh “Raj” Tampi and his 
co-editors have compiled the 75 papers over the last 25 years that shaped the way 
we practice geriatric psychiatry. Ranging from the CATIE-AD Study Group’s New 
England Journal of Medicine paper on the effectiveness of atypical antipsychotic 
drugs in patients with Alzheimer’s disease to a systematic review from JAMA 
Internal Medicine on non-pharmacologic interventions for chronic pain in older 
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adults, this book is a compendium of the leading research on every psychiatric dis-
order and every key topic—suicides, medication adverse effects, and even electro-
convulsive therapy—that a geriatric mental health professional or trainee should 
know. The fact that Raj and his colleagues have simply compiled summaries of 
these important research papers is a gift to the field. However, each article summary 
also includes the strengths and limitations of the research, as well as key “take home 
points” and the article’s potential applications to clinical practice—essential infor-
mation to make critical appraisals and apply the findings of the article to our patients 
to fully achieve the practice of evidence-based medicine.

Raj and his colleagues are ideally suited to be editors of this book—among the 
leaders in evidence-based medicine within geriatric psychiatry. I have known Raj 
for nearly a decade as a valued colleague and dear friend. I therefore know that Raj 
has devoted much of his career to synthesizing the geriatric psychiatry research lit-
erature for trainees and colleagues such as myself. Indeed, Raj has published dozens 
of reviews on geriatric psychiatry topics ranging from suvorexant for insomnia in 
older adults to ethical and legal issues in geriatric psychiatry. Scholars in every way, 
the editors of this book are experts I trust to provide all the essential articles and 
ensure that all the “take home points” and practical applications are well-vetted and 
useful to readers.

The applications of this book toward furthering evidence-based medicine in geri-
atric mental healthcare seem endless. I will carry this book to clinic when supervis-
ing my trainees to aid our practice of evidence-based medicine. Indeed, 
clinician-educators everywhere can use this as a valuable resource for teaching and 
training in the clinics and on the wards. Psychiatry residents and fellows can look 
here first for a geriatric psychiatry article to present in journal club. Geriatric mental 
healthcare professionals who wish to apply the best evidence to their practice will 
find the article they need for any clinical situation in this book, regardless of whether 
their practice is in a community clinic, inpatient ward, nursing home, consult- liaison 
service, or another setting. Clinicians who are not geriatric mental healthcare pro-
fessionals but want to practice evidence-based care of their older patients can find 
research on all the major topics in geriatric psychiatry here.

Essential Reviews in Geriatric Psychiatry is truly essential for practicing 
evidence- based medicine in geriatric mental healthcare toward our goal of better 
care for our older patients.

Brandon C. Yarns
Deputy Section Chief, Geriatric Mental Health

VA Greater Los Angeles Healthcare System  
and Health Science Assistant Clinical Professor

Department of Psychiatry and Biobehavioral Sciences
University of California, Los Angeles

Los Angeles, CA, USA

Foreword
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Preface

The World Health Organization reports that between 2015 and 2050, the proportion of 
the world’s older adults (≥60 years) will double from about 12% to almost 22% of the 
total population. This means that the population of older adults will increase from 900 
million to approximately 2 billion. Data indicates that there will be a similar growth of 
the population of individuals 65 years and older in the USA from 46.2 million or 14.5% 
of the total population to roughly 21.7% of the US population by 2040. It is estimated 
that over 20% of older adults have a diagnosable psychiatric disorder. Men had higher 
rates of substance use disorders and any personality disorder whereas women experi-
enced higher rates of mood and anxiety disorders. Available data indicates that approx-
imately 20% of the community dwelling older adults have been prescribed psychotropic 
medications. Additionally, data indicates that treatment with psychotropic medications 
can result in significant functional decline, cognitive changes, cerebrovascular adverse 
events, and also death among older adults. In this new book we have critically appraised 
75 papers published within the past 25 years that we think provides the highest knowl-
edge-yield/impact for practicing clinicians and educators in the field of geriatric mental 
health. We think that these papers have shaped the way geriatric psychiatry is currently 
practiced. These papers have been critically appraised by experts in geriatric psychia-
try using a standardized format. A summary of these papers and their practical applica-
tion have also been provided by the experts. All the major psychiatric disorders in later 
life have been covered in this book including anxiety disorders, bipolar disorders, 
depressive disorders, neurocognitive disorders, psychotic disorders, sleep disorders, 
and substance use disorders. This book also reviews important studies on suicides in 
late life and on interventional procedures in geriatric psychiatry like the ECT. In addi-
tion, the adverse effects of psychotropic medications on older adults with psychiatric 
disorders have been reviewed. This book aspires to assist anyone who is interested 
learning about the care of psychiatric disorders among older adults.

Omaha, NE, USA Rajesh R. Tampi
Princeton, NJ, USA Deena J. Tampi
New Haven, CT, USA Juan J. Young
Phoenix, AZ, USA Pallavi Joshi  
New York, NY, USA Meera Balasubramaniam 
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Objectives The objective of the article was to review the data from randomized con-
trolled trials that prompted warnings from multiple health regulatory agencies regard-
ing the association of atypical antipsychotics and risks of cerebrovascular accidents 
in the geriatric population. Furthermore, the authors wanted to determine the level of 
evidence and how strong of a risk is associated between these factors to develop guid-
ance on the risk-benefit analysis for the possible severity of these outcomes [1].
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Methods The authors completed a MEDLINE search using the above indicated 
keywords as well as reference lists of identified papers. The authors had direct con-
tact with Janssen and Eli Lilly for the data and materials of unpublished trials. 
Eleven articles were identified and an overall relative risk for cerebrovascular events 
in individuals was calculated based on the above results.

Results When reviewing the role of dementia and CVAEs, cognitive impairment is 
a strong predictor of ischemic stroke independent of vascular risk factors. Patients 
with Alzheimer’s disease were more likely to die from cerebrovascular disease than 
elderly individuals without Alzheimer’s disease. The rate of death from CVAEs was 
higher than all other causes of death in patients with vascular dementia compared to 
other groups of dementia. In a sample elderly of dementia patients who had a stroke 
and were treated with an antipsychotic for 8–12 weeks, CVAEs and death were pos-
sible outcomes. The authors postulated that if patients with Alzheimer’s disease and 
vascular dementia are at an increased risk of CVAEs, then treatment with an anti-
psychotic would also be associated with CVAEs and death. Throughout the reviewed 
articles, CVAEs included stroke, transient ischemic attacks (TIAs), cerebrovascular 
accidents (CVA), cerebral ischemia, cerebral infarct, cerebrovascular disturbance, 
and cerebrovascular disorder.

The review of risperidone included six studies; three of which were published. 
The published data documented information that was included on patients with 
Alzheimer’s disease, vascular dementia, and mixed dementia, whereas the unpub-
lished data includes information on patients with vascular and mixed dementia. 
33% of included patients had vascular and mixed dementia. Individuals with vascu-
lar dementia and mixed dementia are independently more at risk of CVAEs; in the 
published data, more of that at-risk population was included.

The rate of serious CVAEs in those with risperidone exposure (15 of 1009, 1.5%) 
was not shown to be statistically significantly different from placebo (4 of 712, 
0.6%) [p = 0.27]. The rate of all-cause mortality was similar for risperidone and 
placebo exposed individuals, though the stroke rate was slightly higher with risperi-
done exposure. Most of these participants who experienced serious CVAEs had 
significant risk factors including hypertension, atrial fibrillation, and history of 
stroke. It was found that the stroke risk factors were poorly controlled hypertension, 
poorly controlled diabetes mellitus, and atrial fibrillation without anticoagulant 
treatment. Plus, there was a concern for miscoding of events by investigators. For 
example, a TIA was labeled as an accidental overdose on risperidone when docu-
mented as 5 mg instead of a 0.5 mg dose. Overall, it was found that the rates of 
CVAEs were low in those exposed to risperidone, though subjects were not random-
ized or stratified based on stroke risk factors. It was also reported that events of 
CVAE frequency differ for nonserious events for the risperidone versus placebo 
treated subjects, possibly due to low power or miscoding events.

The review of olanzapine included five studies. Two of these studies were unpub-
lished, included individuals with Alzheimer’s disease, and excluded other DSM-IV 
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disorders. One study included approximately 500 participants with vascular demen-
tia and mixed dementia. In another study, there was no information on the number 
of patients with vascular dementia or details of their characteristics. There was a 
statistically significant difference in mortality for CVAEs in the olanzapine (42 of 
1184, 3.5%) compared to the placebo (7 of 478, 1.5%) exposed individuals, 
(p = 0.015). However, there was no statistically significant difference found when 
accounting for serious versus nonserious CVAEs versus all-cause mortality.

There was no statistically significant difference in CVAEs or all-cause mortality 
rates for olanzapine (5 of 204, 2.5%) exposed individuals compared to risperidone 
(4 of 196, 2.0%) exposed individuals. There was no statistically significant differ-
ence in CVAEs or all-cause mortality for olanzapine exposed individuals (5 of 149, 
3.4%) compared to first-generation antipsychotic exposed individuals (6 of 141, 
4.3%). These values are reported without p values. It was noted that the sample sizes 
of the studies were small. Randomized controlled trials did indicate a significant 
increased risk of CVAEs with olanzapine compared to placebo. However, there was 
a small sample size and it is unclear if these were serious versus nonserious events.

Of the published risperidone articles, none reviewed differences in blood pres-
sure and orthostatic blood pressure for individuals receiving risperidone compared 
to placebo. There were no statistically significant differences in vital signs and 
“clinically meaningful” orthostatic hypotension for individuals receiving olanzap-
ine compared to individuals receiving placebo. Specifically, one article noted ≥ 
30 mm HG decreases in systolic blood pressure were similar for olanzapine (7.2%) 
and placebo (7.0%) [Fisher’s exact test, p > 0.99].

Discussion The authors acknowledged that no formal studies have determined 
casualty in this patient population. Potential mechanisms that contribute to the 
occurrence of CVAEs were discussed which included interactions between a 
patient’s physiology, past medical history, and risk factors that were not better 
accounted for by the presence of an atypical antipsychotic:

 1. Typical and atypical antipsychotics increased risk for venous thromboembolism. 
Possible mechanisms discussed included enhanced aggregation of platelets and 
presence of anticardiolipin antibodies. Yet, risperidone has not been shown to 
influence fibrinolysis, plasma coagulation, arachidonic acid metabolism, or 
platelet function reactions.

 2. Cardiac effects causing CVAEs may be due to antipsychotics. Risperidone is a 
potent α1-adrenoreceptor blocker and olanzapine is a potent muscarinic M1 
receptor antagonist. Despite these potential mechanisms, data has not shown 
within group differences in heart rate changes, vital signs, and EKG parameters 
in risperidone and olanzapine exposed groups compared to placebo groups.

 3. Orthostatic hypotension from α1-adrenoreceptor blockade may cause cerebral 
perfusion impairment and thus CVAEs.

 4. Excessive sedation and stiffness due to extrapyramidal symptoms (EPS), espe-
cially parkinsonism and dystonia, could lead to venous stasis, dehydration, and 
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hemoconcentration. This could put individuals at risk for CVAEs, which is 
another potential for miscoded events. Some individuals with EPS have been 
reported to experience more frequent CVAEs with atypical antipsychotics in 
comparison to placebo, which was a dose-dependent trend in the risperidone 
exposed group.

The authors revealed that the risperidone trials were longer (12 weeks) than olan-
zapine trials (6 weeks), and this time frame may account for CVAEs in risperidone 
trials. Lilly Pharmaceuticals suggested that the incidence of CVAEs with olanzap-
ine exposure is no greater than with risperidone or typical antipsychotics.

The authors noted many studies did not have a priori hypotheses which pre-
vented them from stratifying or randomizing patients to treatment or placebo 
groups. This made it difficult for these studies to delineate a cause and effect rela-
tionship. As a result, most CVAEs were detected post hoc.

Lastly, data from observational studies offered more information on the impact 
of multiple risk factors with longer periods of patient review. From this perspective, 
the odds ratio was not statistically significant for the following: hospitalization for 
stroke and TIAs due to risperidone exposure; all class atypical antipsychotics; and 
all class typical antipsychotics after adjusting for confounders. There was no differ-
ence in rates of CVAE occurrence in risperidone groups compared to olanzapine or 
quetiapine groups. There were an increased risk for CVAE-related admissions in the 
haloperidol group compared to the risperidone group and an increased risk for 
CVAE-related admissions in the benzodiazepine group compared to risperidone 
group. However, this is based on data from unpublished articles. Published data 
from one article found no increased risk for CVAEs with atypical antipsychotics 
compared to typical antipsychotics. Another published article suggested no 
increased risk for CVAEs associated with atypical antipsychotics compared to no 
antipsychotic treatment at all.

Conclusions Studies of risperidone report an increased risk for CVAEs when it is 
prescribed. These studies have also indicated that these CVAEs were mostly nonse-
rious events and were more likely to occur in individuals with multiple risk factors 
for CVAEs. There does not seem to be an increased risk of CVAEs with atypical 
antipsychotics when compared to typical antipsychotics, benzodiazepines, and no 
exposure to antipsychotics. The association of these adverse outcomes with atypical 
antipsychotics is possible due to other factors like sedation, lethargy, and hypoten-
sive episodes.

Strengths of the Study This was a well-designed meta-analysis study that appro-
priately elucidated concern for power, reviewed how cerebrovascular adverse events 
were classified, and took into consideration the multiple static and/or preexisting 
risk factors for cerebrovascular events. This is important in helping to counsel 
patients on the risks of these classes of medications and for clinicians to better 
understand the synergistic impact of these medications upon a patient’s health.

J. C. Stephens and E. C. Garcia-Pittman



7

Limitations of the Study This study used data and articles that were unpublished. 
Those articles did not go through the strenuous critique, feedback, validation, and 
fine tuning of peer-reviewed articles. Additionally, some information used in the 
analysis were obtained directly from pharmaceutical companies which could have 
provided biased information.

Take-Home Points Clinicians should continue to be mindful of the effects of poly-
pharmacy, continue to take thorough medical and psychiatric histories from patients, 
and understand that use of atypical antipsychotics in the geriatric population likely 
has an additive role of contributing to various CVAEs rather than being the sole 
agent responsible for these episodes.

Practical Applications of the Take-Home Points There is some risk of CVAEs 
with antipsychotic use. However, this occurs mostly in individuals with preexisting 
risk factors and is not found to be consistently statistically significant when review-
ing the data. Thus, one should weigh the risks and benefits of antipsychotics when 
treating geriatric patients with a neurocognitive disorder.
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programs, conference proceedings, abstracts of books, publication abstracts, poster 
presentations, slides from geriatric medicine, and psychiatric, neurological, and 
geriatric psychiatric professional society meetings since 1999. Pharmaceutical 
companies manufacturing atypical antipsychotics were contacted, and information 
was requested as needed. Search terms used included aripiprazole, clozapine, olan-
zapine, quetiapine, risperidone, ziprasidone, dementia, Alzheimer disease, and clin-
ical trial.

RCTs were eligible for inclusion if they met the following criteria: parallel, double- 
blind, and placebo-controlled group with random assignment to an orally adminis-
tered antipsychotic or placebo; the patients were diagnosed with Alzheimer disease, 
vascular dementia, mixed dementia, or a primary dementia; the numbers were ran-
domized (with obtainable randomization methodology, dropout, and death figures).

The primary outcome assessed was mortality, with a secondary review of drop-
out rates. The authors included comparisons of several atypical antipsychotic drugs 
(aripiprazole, olanzapine, quetiapine, and risperidone) given orally and oral pla-
cebo. Exclusions were based on not meeting the above criteria and redundant pub-
lication. The assessment method formed part of the process by which papers were 
selected for the review, but the authors did not state who performed the validity 
assessment.

Additional selection criteria and review processes are not discussed, excepting 
the delineation between data extraction and confirmation as separate functions per-
formed by distinct reviewers. Data were extracted on all-cause dropouts and deaths 
occurring within the trial period or 30 days of its conclusion. Dosage groups were 
aggregated within trials. Odds ratios (ORs) and absolute risk differences were cal-
culated for dropouts and deaths.

Authors combined studies using DerSimonian and Laird random effects model 
for dropout outcomes and the Mantel-Haenszel fixed-effects model for deaths. A 
funnel plot analysis assessed potential retrieval bias in comparing published trials 
with the nonpublished trials (analysis results not included). Outcomes were based 
on standard assessment methods (with random or fixed-effects models) that calcu-
lated ORs, and risk differences included randomized and relative risks for total 
exposure in patient treatment.

Chi-squared tests and the I-squared statistic examined statistical heterogeneity 
between studies. Subgroups for sensitivity analyses included patients with diagno-
sis of psychosis of dementia; outpatients versus nursing home patients; whether 
mean baseline cognitive severity measured on the Mini-Mental State Examination 
(MMSE) was less than or equal to 10 or greater than 10; or by drug used.

Results Fifteen trials (9 unpublished), involving a total of 5387 patients, were 
included in the review. These trials were approximately 10–12 weeks in duration 
and included 16 comparisons between placebo and the following antipsychotic 
drugs: aripiprazole (n = 3), olanzapine (n = 5), quetiapine (n = 3), and risperidone 
(n = 5). There were a greater number of deaths in the atypical antipsychotic drug 
groups compared to the placebo groups (118 versus 40 deaths). The combined OR 
for all 15 trials by meta-analysis for death in patients treated with antipsychotic 
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drugs compared with placebo was 1.54 (95% confidence interval (CI), 1.06, 2.23; 
P = 0.02) in favor of placebo, with no significant heterogeneity among the studies. 
A funnel plot graphing log ORs against sample size did not demonstrate any evi-
dence of selection bias.

The risk differences for death were favorable for placebo than atypical antipsy-
chotic drugs in all trials except three RCTs. Table 2.1 shows risk differences between 
drugs compared to placebo.

The authors found 1079 all-cause dropouts (32.2%) among the drug-treated 
groups and 551 (31.4%) among the placebo groups. Table 2.2 shows the risk differ-
ences for dropouts in patients treated with atypical antipsychotic drugs compared to 
placebo. Overall, there were no significant differences in dropouts between the drug 
and placebo groups, although there was significant heterogeneity among the trials 
and between drugs (X2 = 30.89, P = .009; I2 = 51.4%). When the risk of death was 
compared to the risk of dropouts, no association was identified.

Subgroup analyses did not reveal heterogeneity in any of the trials comparing 
cognitive severity, trials that selected patients with psychosis of Alzheimer disease 
versus without, or inpatients compared with outpatients or among the four drugs.

In their ad hoc analysis, the authors found that the relative risk of mortality by 
length of exposure favored placebo when looking at available data on total exposure 
to drug or placebo in patient-years. An overall relative risk of 1.65 (95% CI, 
1.19–2.29; P  =  .003) was calculated for atypical antipsychotics as a group, but 
weaker trends in risk of mortality were found when analyzing individual drugs.

Conclusions Atypical antipsychotic drugs may be associated with a small increased 
risk for death compared with placebo. One should compare the risks and benefits 
when determining whether to start an antipsychotic medication in the setting of 
dementia.

Table 2.1 Risk differences for death in patients treated with atypical antipsychotics compared 
to placebo

Drug Risk difference Confidence interval (CI)

Aripiprazole 0.01 95% CI, −0.01–0.03; P = .20
Olanzapine 0.01 95% CI, −0.00–0.03; P = .07
Quetiapine 0.02 95% CI, −0.01–0.05; P = .22
Risperidone 0.01 95% CI, −0.01–0.02; P = .33

Table 2.2 Risk differences for dropouts in patients treated with atypical antipsychotics compared 
to placebo

Drug Risk difference Confidence interval (CI)

Aripiprazole −0.07 95% CI, −0.15–0.01; P = .10
Olanzapine 0.06 95% CI, −0.02–0.15; P = .12
Quetiapine 0.02 95% CI, −0.08–0.11; P = .73
Risperidone 0.03 95% CI, −0.03–0.08; P = .31

2 Risk of Death with Atypical Antipsychotic Drug Treatment for Dementia…
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Strengths of the Study
 1. The review question and the inclusion criteria were clear.
 2. The search was adequate and included unpublished material.
 3. The statistical analysis, including meta-analysis, was appropriate, thorough, and 

well-conducted.
 4. A funnel plot graphing log ORs against sample size did not show evidence of 

selection bias.
 5. The inclusion and exclusion material were clear.
 6. Authors utilized meta-analysis to study variation of effect across RCTs, over-

come the limits of small sample sizes, and examine differences from conflicting 
data thoroughly.

 7. The unpublished RCTs, manuscripts, technical trial reports, posters, letters, and 
slide-formatted information could be standardized into the meta-analysis.

 8. The study sample included only older adults (≥60 years of age).

Limitations of the Study
 1. The authors did not elaborate in detail how the papers were selected for the 

review, or how many reviewers performed the selection.
 2. The authors also did not report using methods to minimize bias and error when 

selecting studies for their review, and the validity assessment inherent in this 
process, although such methods were employed in the data extraction.

 3. Utilization of posters and presentations with partial data which had to be recon-
structed may have contributed to bias.

 4. They provide little supporting data on which to base extrapolation using short- 
term data to longer periods from a 1% number of excess deaths at 8–12 weeks 
to a 4–5% risk difference over 1 year indicating it is probable that this initial 
risk is primarily expressed during the initial 12-week drug exposure.

 5. The mortality events were negligible and the RCTs were not powered to detect 
a significant dose response.

 6. There was insufficient information available on individual cases, causes or cir-
cumstances, baseline clinical characteristics, medical conditions, and concur-
rent medications.

 7. They did not look at individual drugs in response to side effects but looked at 
overall category.

 8. Few observational studies have reported that the mortality risk associated with 
antipsychotic use in the geriatric patients and older adults with dementia may 
have a dose-dependent effect.

 9. Summarizing large amounts of varying information using a single number is a 
controversial aspect of meta-analysis as it ignores the fact that treatment effects 
may vary from study to study.

 10. Some data presented with incomplete information and required additional 
information through other data presentations or from sponsors.
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Take-Home Points Overall, the use of atypical antipsychotic drugs for relatively 
brief periods of less than 8–12 weeks was associated with a small increased risk for 
death compared with placebo. The number needed to harm, using an inverse of the 
absolute risk difference, proposes that there may be 1 death due to atypical drug use 
for every 100 patients treated over 10–12 weeks. The increased risk only could be 
identified when the atypical drugs were combined in a meta-analysis. The meta- 
analyses of each drug were not statistically significant, although the point estimates 
of the ORs ranged between 1.3 and 1.9. The upper bounds of the CIs, however, 
ranged from 2.2 to 4.6 and are compatible with the possibility of moderately 
increased risks.

Practical Applications of the Take-Home Points Older adult patients are more 
likely to experience adverse reactions as the result of age-related pharmacodynamic 
changes, and it is likely that any given medication may have the potential to both 
benefit and harm the patient. Although atypical antipsychotic drugs may be associ-
ated with a small increased risk for death compared with placebo, this risk should 
be reflected within the setting of medical need for the drugs, evidence of efficacy, 
medical comorbidity, and the efficacy and safety of alternatives.

It has been shown that antipsychotic drugs have been dispensed frequently to 
patients with dementia and used for long periods [2]. The findings within this meta- 
analysis emphasize the need to consider changes in clinical practices with an under-
standing that the established risks for cerebrovascular adverse events together with 
the present observations suggest that antipsychotic drugs should be used with care 
in these patients.

Many of these studies demonstrated increased mortality and cerebrovascular 
adverse events within 10–12 weeks after initiating atypical antipsychotic medica-
tion. It was also noted that within the individual clinical trials, there was substantial 
improvement for both drug and placebo groups within 1–4 weeks, indicating that 
when antipsychotic medication is prescribed, it is necessary to modify the dose with 
the understanding that clinical improvement emerges within this time frame. It is 
also essential to discontinue the medication if there is no improvement within this 
time frame to decrease the risk of ongoing adverse effects and increased risk of 
mortality.

Practicing physicians should understand that improvement in an older adult 
patient may not only be due to medication additions and/or changes but may also be 
the result of increased nursing support and care within the nursing facility, environ-
mental changes, or changes in medical status. Naturally, starting and stopping an 
atypical antipsychotic medication might expose patients to greater risk. As the risks 
of serious adverse events are often related to initiation of medication than to con-
tinuation of medication, providers should assess the patient more frequently in this 
time period.
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Objectives To update a previously completed meta-analysis by Leipzig et al. [1, 2] 
with new studies and statistical methods in order to evaluate the association between 
medication use among older adults (age >60) and the risk for falls [3].

Methods This meta-analysis looked at a total of nine different drug classes. Four 
of the nine drug classes were primarily psychiatric drugs: (1) sedatives and hypnot-
ics, (2) neuroleptics and antipsychotics, (3) antidepressants, and (4) benzodiaze-
pines. The other five drug classes were cardiac and analgesic-related: (5) 
antihypertensive agents, (6) diuretics, (7) β-blockers, (8) narcotics, and (9) nonste-
roidal anti-inflammatory drugs (NSAIDs). This meta-analysis looked purely for 
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statistical association via estimated odds ratio (OR) and did not attempt to discuss 
causation or other biological mechanisms that may contribute to falls.

New relevant studies were identified through a systematic search of English- 
language articles published from 1996 to 2007  in EBM, CINAHL, Embase, and 
MEDLINE databases.

Search criteria included MeSH terms: therapeutic uses, accident, falling, acci-
dental fall, and home accident. These were combined with MeSH terms for the nine 
drug classes. Additionally, the MeSH terms epidemiology and pharmacoepidemiol-
ogy were combined with “accidental fall” or “home accident” to identify studies in 
which exposure to drugs was not the primary objective, but may have been a sec-
ondary objective.

Eligibility criteria for studies included in the meta-analysis were as follows: 
original data from randomized controlled trial, case-control, cohort, or cross- 
sectional studies and that the study only included persons with age older than 
60 years old. Exclusion criteria were as follows: studies were ultimately excluded if 
the authors could not obtain the data required from original study authors.

Studies were assessed independently by at least two authors and disagreements 
were resolved by a third author. A total of 22 new studies were identified by the 
search strategy.

This meta-analysis combined the 22 newly identified studies with 69 studies that 
were analyzed in the previously completed meta-analysis by Leipzig et al. in order 
to calculate an updated Bayesian pooled odds ratios (OR) and 95% credible inter-
vals (95% CrIs). This Bayesian methodology was used as it allows for adjustment 
of greater uncertainty and other information known about the prior ORs (ORs cal-
culated in the previous Leipzig et al. meta-analysis).

To provide a contrast to the Bayesian pooled OR and a more direct comparison 
to the Leipzig et al. previous findings, the authors also estimated a random-effects 
pooled OR (using frequentist ORs) and 95% confidence intervals (95% CIs), which 
was done by weighting each study by the inverse of its variance.

A secondary subgroup analysis was also completed that analyzed subgroups of 
the 22 studies by residential type (long-term care, community, or others), falling 
frequency (>35% or <35%), mean age of participants (>75 years old or <75 years 
old), study design, and method of ascertainment of falls. This subgroup analysis 
was meant to determine whether the above factors changed the estimated OR of 
falls in the nine drug classes.

Results A total of 22 new studies met the inclusion criteria for this meta-analysis. 
The investigators added these new studies to the previously identified 69 studies in 
the meta-analysis by Leipzig et al. The 22 studies included a total of 10 prospective 
cohort studies, 5 case-control studies, 7 cross-sectional studies, and 0 randomized 
controlled trials. Only six studies were considered to have “good” medication and 
falls ascertainment (not reliant on retrospective report bias). The meta-analysis ulti-
mately included a total of 79,081 participants.
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Meta-analyses were completed on the nine unique drug classes, with the primary 
outcome of Bayesian pooled OR estimates and 95% CrIs listed below. Due to 
Bayesian methodology, when the entire 95% CrI >1, it is considered a statistically 
significant increased likelihood for falling.

For the four primarily psychiatric drug classes:

 1. Sedatives and hypnotics had a Bayesian pooled OR of 1.47 (95% CrI: 1.35–1.62)
 2. Neuroleptics and antipsychotics had a Bayesian pooled OR of 1.59 (95% CrI: 

1.37–1.83)
 3. Antidepressants had a Bayesian pooled OR of 1.68 (95% CrI: 1.47–1.91)
 4. Benzodiazepines had a Bayesian pooled OR of 1.57 (95% CrI: 1.43–1.72)

For the other five drug classes:

 5. Antihypertensives had a Bayesian pooled OR of 1.24 (95% CrI: 1.01–1.50)
 6. Diuretics had a Bayesian pooled OR of 1.07 (95% CrI: 1.01–1.14)
 7. Beta-blockers had a Bayesian pooled OR of 1.01 (95% CrI: 0.86–1.17)
 8. Narcotics had a Bayesian pooled OR of 0.96 (95% CrI: 0.78–1.18)
 9. NSAIDs had a Bayesian pooled OR of 1.21 (95% CrI: 1.01–1.44)

All four of the psychiatric drug classes had statistically significant association 
with increased falls. Antidepressants had the strongest association with falls with a 
Bayesian pooled OR of 1.68. Narcotics had the least association with falls and were 
not statistically significant at Bayesian pooled OR of 0.96. All of the above associa-
tions remained significant even when decreasing the weight of the Leipzig prior 
meta-analyses. Some original studies reported adjusted ORs and the authors were 
thus able to calculate adjusted Bayesian pooled ORs. This did not change signifi-
cance of association with falls with drug classes, except for neuroleptics and anti-
psychotics, where the association became not statistically significant with an 
adjusted Bayesian pooled OR of 1.39 (95% CrI: 0.94–2.00).

Subgroup analysis also in general did not change the statistical significance of 
the above results. Subgroup analysis by residential type, falling frequency, mean 
age of participants, or study design did not significantly affect the above Bayesian 
pooled OR estimates. In fact, even when only incorporating the six studies with 
“good” medication and falls ascertainment, all four psychiatric drug classes still had 
significantly significant association with increased falls.

Conclusion The use of sedatives and hypnotics, neuroleptics and antipsychotics, 
antidepressants, and benzodiazepines demonstrated a significant association with 
falls in older adults.

Strengths of the Study
 1. While meta-analyses of systematically searched randomized controlled trials 

(RCTs) are often ranked as the highest available category of evidence (i.e., 
Category Ia), this is a meta-analysis of studies with case-control, cohort, or 
cross- sectional designs (no RCTs met criteria) [4].

3 Meta-analysis of the Impact of Nine Medication Classes on Falls in Elderly Persons
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 2. Systematic reviews with meta-analyses are theoretically less susceptible to bias. 
Given the pooling of multiple studies and subjects, it can enhance the precision 
of estimated ORs (tighter confidence intervals) and thus may reduce the proba-
bility of false negative results.

 3. The study sample included only older adults (≥60 years).
 4. The study attempted to control for confounding by using a subgroup meta- 

analysis that is stratified by residential type, falling frequency, mean age of par-
ticipants, study design, and method of ascertainment of falls and medications.

 5. The quality of meta-analyses is discussed by Higgins et al. [5] using a qualitative 
list of 43 questions that are grouped into 4 categories (see table below for our 
evaluation of this meta-analysis).

Questions
1. Yes
2. Probably yes
3. Unclear
4. Probably no
5. No
6. Not applicable

(A) Data 
sources: Were the 
review methods 
adequate such 
that biases 
in location and 
assessment of 
studies were 
minimized or able 
to be identified?

(B) Analysis of 
individual 
studies by the 
meta- analyst: 
Were the 
individual 
studies analyzed 
appropriately 
and without 
avoidable bias?

(C) General 
meta-analysis: 
Were the basic 
meta-analysis 
methods 
appropriate?

(D) Reporting and 
interpretation: Are 
the conclusions 
justified and the 
interpretations 
sound?

Score Yes Yes Unclear Probably yes

Limitations of the Study
 1. This study does not include the most recent studies and drugs, as it only includes 

studies prior to 2007.
 2. Meta-analysis included multiple study designs; however none were RCTs. 

Additionally, studies were from multiple settings and used multiple methods of 
ascertaining a fall. Some studies used recall from participants, which the authors 
admit is a “poor” method of ascertaining falls and medication compliance.

 3. This meta-analysis combines data from earlier meta-analyses by Leipzig et al. 
[1, 2] with the study data from 22 new studies between 1996 and 2007 to create 
a Bayesian pooled (posterior-adjusted) OR. As this is not generally used in meta- 
analyses, it is unclear if this method could provide biased results.

 4. While the meta-analysis does attempt to control for confounding by using a sub-
group meta-analysis, it is unclear whether this is an appropriate way to analyze for 
confounding and whether their conclusion that the confounders of residential type, 
falling frequency, mean age of participants, study design, and method of ascertain-
ment of falls and medications actually did not significantly bias the results.

 5. This meta-analysis does not control for “confounding by indication,” i.e., those 
who take antidepressants are more likely to have depressive, anxiety, or trauma- 
related disorders and it is conceivable that the effect on falls is due to the psychi-
atric condition and that antidepressants are only a marker of disease and not 
causative of falls.

J. Gandelman and P. Ureste
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 6. It is unclear which medications are included in which classes and many of the 
nine “unique” drug classes could conceivably overlap. For example, the article 
does not specify or attempt to specify whether trazodone is considered an anti-
depressant or a sedative and hypnotic. Thus, certain medications within a 
“unique” drug class may drive the statistical association with falls for that class.

Take-Home Points Despite some limitations, this high-quality meta-analysis 
showed that all psychiatric drug classes that were analyzed such as (1) sedatives and 
hypnotics, (2) neuroleptics and antipsychotics, (3) antidepressants, and (4) benzodi-
azepines were associated with an increased risk of falls among older adults. Notably, 
antidepressants had the strongest association with risk for falls.

Practical Applications of the Take-Home Points Be cautious when prescribing 
medications to older adults, and always consider reducing polypharmacy whenever 
possible to make it safer for the patient. While most clinicians consider antidepres-
sants to confer lower relative risk for falls, this study may indicate that this group of 
medications appear to have a similar or stronger risk for falls among older adults 
when compared to benzodiazepines, antipsychotics, and narcotics.

References

 1. Leipzig RM, Cumming RG, Tinetti ME. Drugs and falls in older people: a systematic review 
and meta-analysis: I. Pychotropic drugs. J Am Geriatr Soc. 1999;47(1):30–9.

 2. Leipzig RM, Cumming RG, Tinetti ME. Drugs and falls in older people: a systematic review 
and meta-analysis: II. Cardiac and analgesic drugs. J Am Geriatr Soc. 1999;47(1):40–50.

 3. Woolcott JC, Richardson KJ, Wiens MO, Patel B, Marin J, Khan KM, Marra CA.  Meta- 
analysis of the impact of 9 medication classes on falls in elderly persons. Arch Intern Med. 
2009;169(21):1952–60.

 4. Shekelle PG, Woolf SH, Eccles M, Grimshaw J. Clinical guidelines: developing guidelines. 
BMJ. 1999;318(7183):593–6.

 5. Higgins JP, Lane PW, Anagnostelis B, Anzures-Cabrera J, Baker NF, Cappelleri JC, Haughie S, 
Hollis S, Lewis SC, Moneuse P, Whitehead A. A tool to assess the quality of a meta-analysis. 
Res Synth Methods. 2013;4(4):351–66.

3 Meta-analysis of the Impact of Nine Medication Classes on Falls in Elderly Persons



Chapter 4
The Efficacy and Safety of Atypical 
Antipsychotics for the Treatment 
of Dementia: A Meta-analysis 
of Randomized Placebo-Controlled Trials

21

Peter Ureste and Chloe Cheng

Authors of the Original Article Hui Ma, Yinglin Huang, Zhengtu Cong, Yuan 
Wang, Wenhai Jiang, Shuhe Gao, Gang Zhu

Journal Publisher Journal of Alzheimer’s Disease

Year of Publication 2014

Type of Study Meta-analysis of randomized placebo-controlled trials

Funding Sources The National Natural Science Foundation

Objectives To evaluate the efficacy, safety, and tolerability of second-generation 
antipsychotic (SGA) medications from a meta-analysis of randomized placebo- 
controlled trials (RCTs) for the treatment of psychological and behavioral symp-
toms of dementia [1].

Methods The authors conducted a literature search using the primary search terms 
(“dementia”; “psychological, psychiatric, or behavioral symptoms”; “double- 
blind”; “placebo”; “random”) which were used together with one of the following: 
“atypical antipsychotic,” “quetiapine,” “aripiprazole,” “risperidone,” “olanzapine,” 
“amisulpride,” or “ziprasidone.” Combinations of terms were searched in the fol-
lowing databases: MEDLINE, PsycINFO, and the Cochrane Central Register of 
Controlled Trials. Articles were excluded if they were not written in English, trials 
were presented at meetings but not published, drugs were administered by 
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intramuscular injection, and effect evaluations were immediate. Only papers of 
double-blind, placebo-controlled, randomized controlled trials comparing SGAs 
with placebo that used any of the following scales as outcome measures were 
included: Neuropsychiatric Inventory (NPI), Brief Psychiatric Rating Scale (BPRS), 
Cohen- Mansfield Agitation Inventory (CMAI), Clinical Global Impression of 
Change (CGI-C), and Clinical Global Impression of Severity (CGI-S). The quality 
of the randomized controlled trials (RCTs) was assessed using various assess-
ment scales.

The authors reported obtaining the following data from individual studies: study 
design, key inclusion criteria, subject nationality, mean age, gender ratio, study 
group size, drug dose(s), trial duration, baseline rating scores, endpoint outcomes, 
dropouts, mortality, and adverse events (AEs). Trials that utilized a study design 
involving subgroups with different fixed doses were represented in the meta- analysis 
by the sum of observed events in all subgroups (e.g., the total number of AEs from 
all subgroups was calculated and used to represent an individual trial’s data in the 
meta-analysis) or by the total change in means and standard deviations (SDs) of 
rating scale scores calculated from data derived from all subgroups. Notably, the 
authors indicated that they primarily utilized the data from the subgroup with the 
most effective dose for neuropsychiatric symptoms of dementia to represent an indi-
vidual trial, although they would also compare each subgroup’s data with a control 
group during their analysis. Categorical variables like attrition and death were ana-
lyzed by calculating odds ratios (ORs), while standardized mean differences 
(SMDs) or weighted mean differences (WMDs) were calculated for analysis of con-
tinuous data measurements obtained from rating scales like the NPI, CGI-S, BPRS, 
CMAI, and CGI-C. The main endpoints evaluated from each trial included overall 
antipsychotic treatment efficacy as measured by the BPRS, total NPI, CGI-C, CGI- 
S, and CMAI, as well as safety and tolerability measures for SGA administration 
compared to placebo. In addition to investigating the overall efficacy, safety, and 
tolerability of SGAs as a class, individual SGAs (aripiprazole, olanzapine, quetiap-
ine, and risperidone) were examined separately as subgroups.

Results The search yielded a total of 22 studies, of which 3 were excluded due to 
use of intramuscular injections and 3 were excluded for not using the pre-selected 
scales. The remaining 16 trials included 19 comparisons of SGAs versus placebo. 
Of these, three studied aripiprazole, two olanzapine, five quetiapine, four risperi-
done, one olanzapine and risperidone, and one olanzapine, quetiapine, and risperi-
done. Taken together, the authors were able to conduct a meta-analysis of data from 
a total of 3343 drug-treated and 1707 placebo-treated dementia patients. All trials 
were reported to be randomized, double-blind, and placebo controlled. However, 
the methods of randomization were reported in only five studies, while methods 
regarding blinding patients or investigators were described in only two studies. 
Most of these 16 trials were conducted in multicenter sites. The quality of trials 
included in the meta-analysis was high based on mean scores of the Brown, Jadad, 
and van Tulder scales being above the cutoff [2–4].
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Patients receiving various SGAs had significantly improved NPI, BPRS, CMAI, 
CGI-C, and CGI-S total scores when compared to placebo. Subgroup analyses 
showed aripiprazole and quetiapine significantly improved NPI and BPRS; aripip-
razole and risperidone significantly improved CMAI; aripiprazole, olanzapine, que-
tiapine, and risperidone significantly improved differences in CGI-C; and risperidone 
significantly improved CGI-S. Table 4.1 provides the efficacy of antipsychotics on 
various outcome scales and heterogeneity of studies with second-generation anti-
psychotics for dementia.

In terms of attrition, 35.6% of patients (1190 of 3343) in the drug groups dropped 
out prematurely when compared to the placebo groups (41.5% [865 of 2085] before 
removal of duplicates in placebo groups; 35.4% [604 of 1707] after removal of 
duplicates). No statistically significant difference in dropout rates between drug and 
placebo groups was found (pooled OR = 0.99; 95% CI, 0.82–1.20; P = 0.92). In 
their subgroup meta-analysis, differences among the individual SGAs were 
observed. Specifically, the odds of dropping out in patients treated with aripiprazole 
were less when compared to placebo (OR = 0.71; 95% CI, 0.52–0.96; P = 0.03). 
However, groups treated with olanzapine, quetiapine, and risperidone did not exhibit 
a statistically significant increase in odds of dropout compared to placebo. The 
authors reported that reasons for dropout included all of the following death, AEs, 
withdrawn consent, failure to follow up, noncompliance, lack of efficacy or 
response, intolerability, protocol deviation, physician decision, and investigator 
discretion.

About 15% of drug-treated patients experienced extrapyramidal side effects 
(EPS) when compared to 8.4% in the placebo group. Patients receiving SGAs 
appeared to have a significantly higher risk of experiencing EPS compared to pla-
cebo (OR = 1.74; 95% CI, 1.41–2.14; P < 0.00001). Individually, odds of EPS was 
higher for olanzapine (P = 0.01) and risperidone (P < 0.00001) subgroups. In terms 
of somnolence, this was found in 17% of patients in the pooled drug group com-
pared to 7.3% (7.2% after duplicates were removed) in the placebo group. Groups 
prescribed SGAs exhibited higher odds of experiencing somnolence compared to 
those receiving placebo (OR = 2.95; 95% CI, 2.33–3.75; P < 0.00001). Individually, 
all SGAs reported increased the odds of somnolence.

Cerebrovascular events (CVAEs) occurred in 2.1% of patients in the pooled drug 
group compared to 0.8% (0.9% after duplicate correction) in the pooled controlled 
group. Higher odds of CVAEs were reported in the pooled antipsychotic group 
(OR = 2.50; 95% CI, 1.36–4.60; P = 0.003) and in the risperidone subgroup. In 
terms of agitation, this was experienced in 10.6% of subjects in the drug groups 
when compared to 12.7% (13.3% after correction) in the pooled placebo group. 
Patients receiving SGAs exhibited lower odds of agitation compared to those receiv-
ing placebo (OR = 0.80; 95% CI, 0.65–0.98; P = 0.03), with a specific decrease in 
odds of agitation in the aripiprazole subgroup. In terms of self-injury or accidental 
injury, this was experienced by 22.2% of patients in the pooled drug group when 
compared to 22.5% (23.5% after correction) in the pooled placebo group. Patients 
treated with SGAs demonstrated no significant higher odds of injury risk when 
compared to placebo.

4 The Efficacy and Safety of Atypical Antipsychotics for the Treatment of Dementia…
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A total of 6.9% of patients in the pooled drug groups experienced gait abnormali-
ties when compared to 1.9% (1.7% after duplicated data removed) in the pooled 
placebo groups. Higher odds of gait abnormality were reported in the pooled anti-
psychotic group (OR = 3.35; 95% CI, 2.06–5.46; P < 0.00001). Patients treated with 
olanzapine and risperidone had higher odds of gait abnormalities. Subjects in the 
pooled and placebo drug groups experienced edema (9.3% versus 4.8% [5.2% after 
correction]), urinary tract infections (14.9% versus 10.9%), falls (15.2% versus 
17.2%) [18.8% after correction]), insomnia (5.7% versus 5.4% [5.4% after correc-
tion]), and vomiting (8.5% versus 4.9%). Patients receiving SGAs had higher odds 
of experiencing edema (OR = 1.80; 95% CI, 1.29–2.49; P = 0.0005) and urinary 
tract infections (OR = 1.35; 95% CI, 1.07–1.71; P = 0.01), but did not exhibit higher 
odds for other conditions.

For mortality, 3.6% of drug-treated patients died during the studies or within 
30 days of discontinuation when compared to 2.2% (2.3% after correction) in the 
pooled placebo group. Of the few studies that reported cause of death, the most 
frequent were pneumonia, stroke, and cardiac arrests. Groups receiving any SGA 
exhibited higher odds of death when compared to those receiving placebo 
(OR = 1.52; 95% CI, 1.06–2.18; P = 0.02); however, subgroup analysis for aripip-
razole, olanzapine, quetiapine, or risperidone revealed no individual SGA was asso-
ciated with higher odds of death.

Conclusions Evidence from this meta-analysis of 16 published double-blind 
placebo- controlled randomized trials indicates that individual SGAs showed some 
efficacy for improving neuropsychiatric symptoms of dementia as measured by 
BPRS, CMAI, NPI, CGI-C, or CGI-S. In terms of individual drugs, risperidone was 
associated with elevated risks of somnolence, edema, EPS, gait abnormalities, and 
CVAEs; olanzapine with somnolence, EPS, and gait abnormalities; quetiapine with 
somnolence and vomiting; and aripiprazole only with somnolence. Dementia 
patients on any SGA did not show higher rates of discontinuation.

Strengths of the Study
 1. The study was a meta-analysis of randomized, double-blind, placebo- 

controlled trials.
 2. There was minimal evidence of selection bias, as indicated by symmetry around 

the mean overall effect in the funnel plots of most primary endpoints investi-
gated by the trials.

 3. The quality of all RCTs included in the meta-analysis was evaluated using the 
Brown, Jadad, and van Tulder scales. The means scores of all the scales for all 
the included studies were above the cut point, suggesting they were high-quality 
studies.

 4. The study assessed on the basis of Jadad score [3] indicates that this meta- 
analysis was a high-quality study with a score of 4 out of 5.

4 The Efficacy and Safety of Atypical Antipsychotics for the Treatment of Dementia…
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Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both 
the patient 
and the 
assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of score 
quality
0–2, low
3–5, 
high

Score 1 0 1 1 1 4

Limitations of the Study
 1. Conclusion is limited by significant methodological differences between indi-

vidual trials.
 2. There is a possible publication bias regarding data about agitation (CMAI) and 

dropouts, as indicated by asymmetry around the mean in their respective fun-
nel plots.

 3. The effectiveness and benefits of SGAs might have been overestimated or mis-
calculated because studies with negative results or other languages were not pub-
lished and included in this meta-analysis.

 4. Some valuable information was missing, such as the CGI-S results but without 
standard deviations.

Take-Home Points
Despite some limitations, this high-quality meta-analysis of randomized, double- 
blind, and placebo-controlled trials indicates that SGAs are significantly efficacious 
on the treatment of psychological and behavioral symptoms of dementia. These 
drugs showed no difference in risk for discontinuation when compared to placebo. 
However, those on SGAs had higher risk for AEs (except agitation) and mortality, 
which might offset their benefits.

Practical Applications of the Take-Home Points
The efficacy, safety, and tolerability of SGAs should be weighed carefully against 
clinical needs.
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Objective To determine the association between the use of antipsychotics for the 
treatment of BPSD and the side effect of further decline in cognitive function from 
a meta-analysis of ten randomized, double-blind, placebo-controlled trials [1].

Methods The investigators of the study searched for all published and unpublished 
randomized controlled trials that assessed the efficacy of antipsychotics in the treat-
ment of BPSD in the following databases: MEDLINE, Scopus, CENTRAL (last 
search 2014), and ClinicalStudyResults (open database for trials, last search 2008). 
The investigators were only looking for randomized, double-blind, placebo- 
controlled trials with a minimum duration of 1 week. The keywords used in the 
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search included antipsychotic, antipsychotics, neuroleptic, neuroleptics, aripipra-
zole, chlorpromazine, clozapine, flupenthixol, haloperidol, melperone, olanzapine, 
pimozide, pipamperone, quetiapine, risperidone, sulpiride, thioridazine, ziprasi-
done, and zuclopenthixol, in conjunction with the keyword searches dementia, 
Alzheimer, Alzheimer’s, AD, vascular dementia, VD, BPSD, behavioural and 
 psychological, behavioral and psychological, Pick, and Pick’s disease. Keywords 
used in the search of ClinicalStudyResults included dementia or Alzheimer demen-
tia in conjunction with antipsychotic, neuroleptic, aripiprazole, clozapine, olanzap-
ine, quetiapine, risperidone, or ziprasidone.

The exclusion criteria for this study were studies without a placebo arm and 
those studies that evaluated individuals with Lewy body dementia.

The primary outcome measure of the cognitive change in all included studies 
was the Mini-Mental State Examination (MMSE). However, two studies provided 
additional data on the Alzheimer’s Disease Assessment Scale-Cognitive Subscale 
(ADAS-Cog). A sensitivity analysis was performed using ADAS-Cog instead of 
MMSE where provided. A meta-regression was performed to test a correlation 
between baseline MMSE scores and study duration. All pooled antipsychotics were 
analyzed individually.

The outcome data of the studies were summarized in a meta-analysis using the 
random effects model to take heterogeneity among studies into account. The inves-
tigators calculated both mean differences (weighted mean difference, WMD) in 
MMSE raw values and standardized mean differences (SMD) as the effect size. To 
assess study heterogeneity, the investigators used chi-square test (P < 0.1 set a priori 
to assume presence of heterogeneity) and I-square statistic (values ≥50% as consid-
erable heterogeneity). The possibility of publication bias was examined using the 
funnel plot method.

Results The investigators screened 27,602 records from Scopus, MEDLINE, 
CENTRAL, and ClinicalStudyResults, of which 27,484 records were excluded 
from initial screening. A total of 118 records were assessed for eligibility. Of 
these, 103 records were excluded for reasons as follows: combined post hoc or 
subgroup analysis, inappropriate diagnosis or participants, inappropriate interven-
tion or control, no allocation concealment, length less than 1 week, and no rele-
vant outcome.

A total of 15 records referring to 10 studies with 13 arms and 1586 participants 
were included in this meta-analysis. Eleven studies investigated placebo versus a 
second-generation antipsychotic (aripiprazole, olanzapine, quetiapine, risperidone), 
and two investigated placebo versus a first-generation antipsychotic haloperidol. 
Included study participants were more often female (mean 69%; range 55–80%), 
with mean age of 80 (range 75–84) years and a mean baseline MMSE score of 12.7 
(range 5.2–21.5).

Antipsychotic use was associated with decline in cognitive function in the pooled 
analysis when compared to placebo (SMD = −0.065, WMD = −0.211). However, 
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only two studies showed significant effects, and when those two were excluded, the 
SMD turned zero (P = 0.95). As mentioned above, each antipsychotic outcome data 
was pooled individually.

Aripiprazole
Two included studies showed cognitive worsening with aripiprazole, being signifi-
cant in one trial and not significant in the other.

Olanzapine
Three out of four included studies showed no or minimal differences between olan-
zapine and placebo. Of note, one trial which included participants with a particu-
larly high MMSE (21.5 points) reported significant decline in cognitive function 
with olanzapine as compared to placebo.

Quetiapine
Three included studies showed no significant difference between quetiapine and 
placebo.

Risperidone
Two included studies showed no significant difference between risperidone and 
placebo.

Haloperidol
Two included studies showed no significant difference between haloperidol and 
placebo.

Test of heterogeneity was significant for the trials with aripiprazole, olanzapine, 
and risperidone, and not significant for quetiapine and haloperidol. Two included 
olanzapine studies also provided ADAS-Cog scores. When using the mean change 
in ADAS-Cog scores instead of MMSE scores, there was an enhanced effect of 
cognitive worsening. Furthermore, meta-regression found a significant and strong 
linear correlation between study length and SMD in MMSE change: the longer the 
study duration, the greater the cognitive decline with antipsychotic treatment when 
compared to placebo. There was also a high correlation between baseline MMSE 
and SMD: the higher the baseline MMSE, the higher the cognitive worsening with 
antipsychotic treatment when compared to placebo. However, in a sensitivity analy-
sis where the two studies with the largest impact were removed, neither a correla-
tion between study length and cognitive worsening nor a correlation between 
baseline MMSE score and cognitive worsening was found.

Conclusions In this meta-analysis that evaluated data from ten randomized, 
double- blind, placebo-controlled trials, the random effect model did not show a 
significant decline in cognitive function with antipsychotic use, when compared to 
placebo in treatment of BPSD. The meta-regression showed a significant correlation 
between cognitive impairment and treatment duration, and between cognitive 
impairment and baseline MMSE score.

5 Do Antipsychotics Lead to Cognitive Impairment in Dementia? A Meta-analysis…
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Strengths of the Study
 1. Meta-analysis used random effects model for the purpose of taking heterogene-

ity among various studies into account.
 2. Included studies were randomized, double-blind, and placebo-controlled trials.
 3. There was inclusion of both first-generation and second-generation 

antipsychotics.
 4. There was comparison of each antipsychotic agent individually with placebo.

Limitations of the Study
 1. Though a funnel plot was used, there might be a publication bias, as negative 

results are less likely to be published.
 2. MMSE is a widely used cognitive assessment tool for initial detection of cogni-

tive impairment, but MMSE is not a very sensitive tool to detect changes in cog-
nitive functioning, especially when short study duration is not taken into account.

 3. Only two studies investigated cognitive changes for more than 12 weeks, and 
only one more than 20 weeks.

 4. Dosage and the number of antipsychotics used (if more than one medication was 
used) for each participant are not identified.

 5. Confounding factors for cognitive function, such as general health, active medi-
cal illness, use of cognitive enhancers, variable progression, and prognosis in 
Alzheimer’s disease vs vascular dementia vs Pick’s disease, were not accounted 
for in this study.

Take-Home Points Despite some limitations, this meta-analysis indicates no sig-
nificant difference in the potential side effect of cognitive impairment in antipsy-
chotic treatment for BPSD when compared to placebo. There was also no significant 
difference found among different generations of antipsychotic and the different 
agents used. This is in line with the results from the CATIE-AD study [2]: antipsy-
chotics do not seem to cause significant cognitive changes as compared to placebo, 
and show improvement in symptoms such as anger, agitation, and paranoia which 
may help with BPSD. Of note, one out of the four olanzapine studies showed a 
significant decline in cognitive function as compared to placebo, which suggests 
similarity to one of the findings from the CATIE-AD study showing worsening of 
functional skills with olanzapine use as compared to placebo.

Practical Applications of the Take-Home Points BPSD such as delusions, hal-
lucinations, agitations, and aggression are common in dementia and pose a signifi-
cant barrier in the care of patients with dementia. However, there are only limited 
options for pharmacological treatment, with limited data on efficacy of these agents. 
Moreover, most of the agents used carry a side effect profile that is not favorable to 
the elderly population. Antipsychotics should be used after careful evaluation of 
risks vs benefits for each individual patient, targeting the minimum effective dose 
being used, for as brief a time as possible, and the use of these agents should be 
monitored closely.

S. Kim and T. Holsinger



33

References

 1. Wolf A, Leucht S, Pajonk FG. Do antipsychotics lead to cognitive impairment in dementia? 
A meta-analysis of randomised placebo-controlled trials. Eur Arch Psychiatry Clin Neurosci. 
2017;267(3):187–98.

 2. Sultzer DL, Davis SM, Tariot PN, Dagerman KS, Lebowitz BD, Lyketsos CG, Rosenheck 
RA, Hsiao JK, Lieberman JA, Schneider LS, CATIE-AD Study Group. Clinical symptom 
responses to atypical antipsychotic medications in Alzheimer's disease: phase 1 outcomes from 
the CATIE-AD effectiveness trial. Am J Psychiatry. 2008;165(7):844–54.

5 Do Antipsychotics Lead to Cognitive Impairment in Dementia? A Meta-analysis…



Chapter 6
A Systematic Review and Meta-analysis 
of the Risk of Dementia Associated 
with Benzodiazepine Use, After Controlling 
for Protopathic Bias

35

Paroma Mitra

Authors of the Original Article Ross Penninkilampi, Guy D Eslick

Journal Publisher CNS Drugs

Year of Publication 2018

Type of Study Systematic review and meta-analysis

Funding Sources None. A Summer Research Scholarship provided by the 
University of Sydney funded the costs of retrieving the medical records for the study.

Objectives The aim of the study was to investigate the risk of dementia associated 
with the use of benzodiazepines in older adults, after controlling for protopathic 
bias [1].

Methods The authors performed a systematic review and meta-analysis according 
to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines. Electronic searches of databases MEDLINE, PubMed, 
Embase, Cochrane Trials, Cumulative Index to Nursing and Allied Health Literature 
(CINAHL), and Literatura Latino-Americana e do Caribe em Ciências da Saúde 
(LILACS) were conducted. Search terms included “Alzheimer disease” or “demen-
tia” and “benzodiazepines” or “hypnotics” or “sedatives”. Screening was performed 
in two steps. Firstly, titles and abstracts were screened for broad inclusion into the 
review. Following that, manuscripts were reviewed with predetermined inclusion 
and exclusion criteria for final inclusion in the review and meta-analysis.
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For inclusion in the review, observational studies were required to meet the fol-
lowing criteria: (1) adequate case ascertainment by way of physician diagnosis or 
identification from a registry or database, (2) optimal assessment for benzodiaze-
pine use in the form of patient report or a prescription database, (3) an appropriate 
control group, (4) documentation that benzodiazepines were used prior to the diag-
nosis of dementia, (5) results that either described or yielded odds ratio and 95% 
confidence intervals, (6) at least 50 cases studied, and (7) mean age of participants 
of at least 65 years.

Relevant data was extracted in a structured manner. The authors calculated 
pooled odds ratios and 95% confidence intervals for the risk of dementia associated 
with benzodiazepine use using a random effects model. The quality of included 
studies was assessed using Newcastle–Ottawa Quality Assessment Scale (NOS) [2]. 
Studies which scored at least 6 out of a possible score of 9 were considered as high- 
quality studies.

Results The search resulted in a total of 3730 studies. After screening of titles and 
abstracts, 24 studies were selected for full text review, which then culminated in 15 
studies. These comprised 5 cohort studies and 10 case-control studies, cumulatively 
consisting of 159,090 cases. The studies varied widely in the number of cases and 
follow-up periods. Some studies accounted for lag time, while others did not.

The authors demonstrated that any use of benzodiazepines was associated with 
increased risk of dementia (OR 1.39, 95% CI 1.21–1.59; p < 0.001).

The authors examined the comparative impact of short-acting vs long-acting 
benzodiazepines. Short-acting benzodiazepines were associated with significantly 
increased risk of dementia (OR 1.13, 95% CI 1.02–1.26; p = 0.01). The association 
lacked statistical significance for long-acting benzodiazepines, although the esti-
mate of the effect was greater than that of short-acting benzodiazepines (OR 1.21, 
95% CI 0.99–1.49; p = 0.06).

The authors also explored dosing strength and duration of use. The meta-analysis 
of studies that examined the total use of benzodiazepines (highest cumulative dose) 
versus “no use” found non-significant risk of dementia (OR 1.29, 95% CI 1.00–1.66; 
p = 0.052). Longer duration of use had greater association with dementia (OR 1.47, 
95% CI 1.20–1.81; p < 0.001), although only two studies included in the review had 
examined duration. When risk factors such as anxiety, depression, and insomnia 
were adjusted for, and a lag time was included, there was a significant risk of demen-
tia associated with any use of benzodiazepines (OR 1.31, 95% CI 1.11–1.54; 
p = 0.001).

Studies without lag time had high strength of association (OR 1.48, 95% CI 
1.17–1.89; p = 0.001). Studies with any lag time demonstrated positive association 
between benzodiazepine use and dementia (OR 1.12, 95% CI 1.03–1.323; 
p = 0.012). Interestingly, studies that consisted of a long lag time of 5 years or more, 
one in which protopathic bias can be considered mitigated, also showed a signifi-
cant association with dementia (OR 1.30, 95% CI 1.14–1.48; p < 0.001).

Table 6.1 describes the strength of association of dementia with risk factors with 
the statistically significant factors being highlighted.
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Table 6.1 The strength of association of dementia with risk factors

Timing of use
OR (odds 
ratio) (95% CI) P value

Any use 1.39 1.21–1.59 P < 0.001
Type of benzodiazepine

Short-acting 1.13 1.02–1.26 P = 0.01
Long-acting 1.21 0.99–1.49 P = 0.06
Cumulative dose

Highest dose duration vs control 1.29 1.00–1.66 P = 0.052
Highest duration dose 1.47 1.20–1.81 P < 0.001
Adjustment for risk factors

Adjustment for depression, anxiety, insomnia, 
and inclusion of lag time

1.31 1.11–1.54 P = 0.001

Lag time

No lag 1.48 1.17–1.89 P = 0.001
Any lag 1.12 1.03–1.23 P = 0.012
>5 years’ lag 1.30 1.14–1.48 P < 0.001

Quality Assessment: All included studies had a quality score of 6 or more and 
were deemed as high-quality studies. The case-control studies had points deducted 
if they derived records from databases instead of physician diagnosis, used prescrip-
tion databases instead of structured interview, or lacked adjustment for educational 
status, depression, or anxiety. The cohort studies were overall of higher quality.

Conclusion The authors conclude that benzodiazepines are associated with 
increased risk of Alzheimer’s disease and other neurocognitive disorders while con-
trolling for protopathic bias. They recommend reduction of inappropriate benzodi-
azepine use as a means to mitigate risk of dementia. Given the smaller effect size for 
the use of short-acting benzodiazepines when compared to long-acting benzodiaz-
epines (although the latter lacked statistical significance), the authors advocate for 
prescribing short-acting benzodiazepines for limited periods, when clinically 
indicated.

Strengths of the Study
 1. In this meta-analysis, the authors looked at almost 160,000 cases over a duration 

of several years.
 2. The inclusion criteria were rigorous and carefully applied.
 3. The authors examined a multitude of prescribing patterns, namely, the impact of 

short-acting and long-acting benzodiazepines, dosing strength, and dura-
tion of use.

 4. The authors examined if the pattern of prescribing benzodiazepines for depres-
sion and anxiety, in those who are predisposed to cognitive decline, creates an 
artefactual excess of cases of dementia, thereby controlling for protopathic bias.

 5. Included studies were assessed for quality.
 6. Most of the studies have several years of follow-up data.

6 A Systematic Review and Meta-analysis of the Risk of Dementia Associated…



38

Limitations of the Study
 1. Although the analysis included a large number of cases, the heterogenous nature 

of the included studies limits the strength of the overall findings.
 2. The duration of benzodiazepine use, follow-up periods, and psychiatric comor-

bidities varied across studies.
 3. It was unclear in some of the studies whether there was actual benzodiazepine 

use by patients, given that prescription registries were used instead of actual 
patient interviews.

Take-Home Points Benzodiazepine use is associated with an increased risk of 
dementia. Careful use of benzodiazepines is advised in the older population.

Practical Applications of the Take-Home Points Benzodiazepines increase the 
risk of developing neurocognitive disorders in older adults. If benzodiazepines are 
indicated, short-acting benzodiazepines should be considered for a limited duration 
of time.
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Objectives To gather pilot data in older patients with panic disorder (DSM-III-R) 
to begin to determine the efficacy of imipramine and alprazolam [1].

Methods This study recruited 25 community-dwelling adults ≥55 years of age to 
participate in an 8-week parallel group, double-blind, placebo-controlled, flexible- 
dose pilot study of alprazolam, or imipramine for panic disorder. Subjects com-
pleted a pre-screen questionnaire, and those who were likely to fulfill study criteria 
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were clinically interviewed using the structured clinical interview for DSM-III-R- 
Patient Version and Mini-Mental State Exam (MMSE). Inclusion criteria included 
age ≥55 years who met DSM-III-R criteria for panic disorder with or without ago-
raphobia (n = 25; 23 females, 2 males).

Exclusion criteria included bipolar disorder, schizophrenia or other psychosis, 
borderline personality disorder, obsessive-compulsive disorder, or cognitive impair-
ment (MMSE ≤23). Subjects with alcohol or other substance abuse/dependence 
within prior 6 months or concurrent treatment with anxiolytics or concurrent treat-
ment for anxiety with another clinician were also excluded. Finally, patients with 
active unstable medical, metabolic, or cardiopulmonary conditions were also 
excluded.

In this 8-week study, participants completed a 2-week washout period and were 
then randomized to receive, in a double-blind fashion, alprazolam, imipramine, or 
placebo. Subjects were assessed on an outpatient basis by a psychiatrist or psychia-
try fellow for clinical response and need for medication adjustment weekly for the 
first 4 weeks, biweekly for weeks 6–8 (week 8 = endpoint), and at withdrawal of 
drug (week 10).

Subjects could receive medication up to four times daily to mimic clinical pre-
scribing of alprazolam, starting with one nightly capsule (alprazolam 1 mg, imipra-
mine 25 mg, or placebo) and increasing to one capsule twice daily after 3 days if 
tolerated. Dose increases occurred at weekly visits with a target dose of ten cap-
sules, or the maximum beneficial dose not limited by side effects, by week 4. To 
mimic real-world practice of flexibility in dosing, the dose per capsule was reduced 
to 0.5 mg in alprazolam and 10 mg in imipramine after the first 14 subjects com-
pleted the study. Mean doses for subjects were 2.87 mg/day (SD = 1.66, range 1–6) 
for alprazolam and 77.5 mg/day (SD = 59.4, range 10–200) for imipramine.

The primary outcome measures in this study were global change ratings using 
Hamilton Anxiety Rating Scale (HAM-A), Hamilton Depression Rating Scale 
(HAM-D), Physicians’ Global Impression (PGI) ratings, and average number of 
panic attacks per week from self-reported daily panic diaries.

The small sample size prevented statistical analyses between the groups, so only 
descriptive data were reported.

Results Twenty-five participants were randomized in the study, eight to the alpra-
zolam group, ten to the imipramine group, and seven to the placebo group. The 
baseline mean age and mean age of panic onset were 62.75 years and 34.88 years 
for subjects in the alprazolam group, 61.30 years and 38.11 years for those in the 
imipramine group, and 59.29 years and 38.00 years for participants in the placebo 
group. The mean number of panic attacks per week in the month before treatment 
was similar among groups (alprazolam 2.38, imipramine 3.60, and placebo 3.2). 
Comorbid diagnoses and dependent measures of depressed mood (HAM-D) and 
anxiety (HAM-A) were grossly comparable across groups as well.

Of the 25 patients randomized to the 3 treatment groups, 4 dropped out during 
week 1, 1 dropped out during week 2, and 1 dropped out during week 3. Six of the 
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seven dropouts were from the placebo group and one from the imipramine group. 
With the dropout rate approaching 25%, the investigators terminated the study early.

As shown in Table 7.1, the number of panic attacks per week, measured by self- 
reported panic diaries, decreased from baseline to posttreatment in the alprazolam, 

Table 7.1 Panic disorders outcomes after treatment with alprazolam, imipramine, and placebo

Alprazolam Imipramine Placebo
Baseline Posttreatment Baseline Posttreatment Baseline Posttreatment

N 8 8 10 9 7 1
Outcome Measure

Mean panic 
attacks per 
week (SD)

Panic 
diary

2.38 
(2.39)

0.00 (0.00) 3.60 
(4.22)

0.13 (0.35) 3.29 
(3.09)

0.00a

Physician’s 
mean 
global 
ratings 
(SD)

PGI 
question 
#1

3.00 
(0.89)

1.75 (1.04) 3.40 
(1.27)

1.70 (0.95) 3.50 
(0.71)

3.33 (2.08)b

Physician’s 
mean 
global 
clinical 
impression 
(SD)

PGI 
question 
#2

– 1.50 (0.76) – 2.30 (1.36) – 4.00 (2.16)c

Mean 
therapeutic 
effects of 
medication 
(SD)

PGI 
question 
#3

– 4.50 (0.76) – 3.70 (1.10) – 2.50 (1.73)c

Physician’s 
mean rating 
of minimal 
severity of 
side effects 
(SD)

PGI 
question 
#4

– 0.88 (0.99) – 0.80 (0.63) – 0.67 (1.16)b

Physician’s 
mean 
anxiety 
rating score 
(SD)

HAM- A 17.86 
(11.74)

3.87 (5.62) 13.40 
(6.24)

5.30 (3.65) 20.00 
(10.00)

15.00 (10.55)c

Physician’s 
mean 
depression 
rating score 
(SD)

HAM- D 14.00 
(7.79)

3.88 (6.11) 11.40 
(6.77)

3.20 (2.39) 12.71 
(5.38)

9.00 (7.44)c

SD standard deviation
aUsing one subject, last available data point
bUsing three subjects, last available data point
cUsing four subjects, last available data point
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imipramine, and placebo groups, although there was only a single placebo partici-
pant at the completion of the study. Physician’s mean global rating (PGI question 
#1), a measure of symptoms severity, for alprazolam, imipramine, and placebo 
groups were higher at week 1 when compared to the posttreatment period. The phy-
sician’s mean anxiety rating score, as measured by the HAM-A, and mean depres-
sion rating score, as measured by the HAM-D, were also lower in the posttreatment 
period for all groups when compared to baseline.

Conclusions Findings suggest comparable efficacy for alprazolam and imipramine 
in the short-term treatment of panic disorder in adults ≥55 years old. The results 
also suggested that the effective dose for alprazolam and imipramine for older 
female adults might be about half of the usual effective dose for younger adults.

Strengths of the Study
 1. The study was randomized, double-blind, and placebo controlled.
 2. Medication dosing design was flexible.
 3. All participants were older adults ≥55 years old.
 4. The authors do not overstate their results, recognizing that the conclusions that 

can be drawn are limited due to the very small sample size.

Limitations of the Study
 1. A very small sample size of 25 participants divided over 3 groups meant that 

only descriptive statistics could be provided with no statistical analyses between 
groups or intent-to-treat analyses performed.

 2. A short treatment period of 8 weeks leaves the question of whether alprazolam 
leads to tolerance in the elderly unanswered.

 3. The recruitment process was through self-referral.
 4. The study assessed on the basis of Jadad score indicates that this was low-quality 

study with a score of 2 out of 5 [2].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2, 
low
3–5, 
high

Score 1 0 1 0 0 2
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 5. While described as a double-blinded study, no reference was made regarding 
how blinding was maintained. Also, no CONSORT statement flowchart was 
provided to adequately assess dropouts and withdrawals at time of recruitment 
as well as after study enrollment. The number of dropouts per group was pro-
vided, but no patient reported reasons.

 6. Twenty-three of 25 persons in the study are women, and 24 of 25 persons in the 
study are white, both limiting generalizability of the study.

 7. Details of random sequence generation and allocation concealment were not 
provided.

 8. There was a 25% dropout rate and 6 of 7 patients in the placebo group with-
drew early.

 9. The study medications were provided by Upjohn Company, the maker of alpra-
zolam, and conflicts of interest are unstated.

 10. The short study duration of 8 weeks limits ability to assess for multiple known 
adverse effects of benzodiazepine use in elderly, such as dizziness, sedation, 
cognitive impairment, and hip fractures [3–5].

Take-Home Points Although relatively low doses of alprazolam and imipramine 
were tolerable and reduced self-reported and physician rated anxiety in older adults 
with panic disorder, generalizability of this study is severely limited by its small size 
and short duration.

Practical Applications of the Take-Home Point Among older adults with panic 
disorder, alprazolam and imipramine appear to be efficacious in the short term.
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Objectives To determine the efficacy and safety of citalopram for the treatment of 
anxiety disorders among older adults from a double-blind, randomized, placebo- 
controlled trial [1].

Methods This study recruited a total of 34 adults, ≥60 years in age from the com-
munity to participate in an 8-week randomized, double-blind, and placebo- 
controlled trail of citalopram for anxiety disorders. Participants who screened 
positive for anxiety symptoms underwent assessments using the Structured Clinical 
Interview for DSM-IV. To be eligible, participants were required to meet the criteria 
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for a DSM-IV anxiety disorder. Majority of the participants were given a principal 
diagnosis of generalized anxiety disorder (n = 30) followed by panic disorder (n = 3) 
and posttraumatic stress disorder (PTSD) (n = 1). In this study all the participants 
scored ≥17 on the structured Hamilton Anxiety Rating Scale indicating moderate to 
severe symptoms.

Exclusion criteria for this study were as follows: a current diagnosis of major 
depressive episode, a diagnosis of dementia, history of psychosis, unstable medical 
illness, and active alcohol or substance use disorder. Baseline assessments included 
the Hamilton Depression Rating Scale, the Mini-Mental State Examination, and 
scales for instrumental and physical activities of daily living.

The investigators made the decision to allow participants who are taking a ben-
zodiazepine before the start of the study to continue taking an equipotent dose of 
lorazepam (maximum dose of 2 mg a day), as long as the dose was kept constant in 
order to maximize recruitment and retention of participants in the study. This deci-
sion was based on available evidence that older adults are the leading consumers of 
benzodiazepines and it is difficult to taper off and discontinue these medications 
unless the anxiety symptoms are appropriately treated using a different medication. 
The participants were not allowed to take any other psychotropic medication for at 
least 2 weeks before the beginning of the study and during the study period.

In this 8-week study, the participants were evaluated every week for the first 
4 weeks and every other week thereafter. At no time during this trail period did any 
of the participants receive formal psychotherapy. The participants were randomly 
assigned to receive citalopram or placebo on the basis of a computer program that 
used stratified permuted block randomization. Additionally, the medication was 
provided in a double-blind fashion, so that that citalopram was started at 10 mg a 
day and increased after 1 week to 20 mg a day. If the participant did not achieve 
response, the dose of citalopram was increased to 30 mg after 4 weeks.

The primary outcome measures in this study were the scores on the Hamilton 
anxiety scale and the Clinical Global Improvement (CGI) scale, administered by 
independent raters who were blind to treatment condition. A response was a 50% 
reduction in Hamilton anxiety score or a CGI rating of 1 or 2. The scores on the 
Hamilton anxiety scale were obtained at all visits, whereas the CGI improvement 
scores were obtained only at weeks 4 and 8. The side effects from the medications 
were measured using the Udvalg for Kliniske Undersøgelser (UKU) Side Effect 
Rating Scale.

The investigators used data from the last available visit to determine response 
(intent-to-treat principle) for participants who dropped out of the study. The two- 
tailed chi-square tests and linear modeling were used to compare the rates of 
response and side effects between the citalopram and placebo groups. A Cochran- 
Mantel- Haenszel test was performed to test the group differences stratified by gen-
der, as a greater proportion of men were randomly assigned to the placebo group.

Results
From a total of 47 individuals who signed the consent forms to participate in the 
study, a total of 34 individuals enrolled in the study. Ten participants refused 
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randomization, and three were excluded for the following reason: one had spontane-
ous improvement of anxiety before randomization, one did not meet the diagnostic 
criteria for any anxiety disorder other than specific phobia, and one had a major 
depressive episode.

Of the 34 participants, 17 participants were randomly assigned, stratified by 
diagnosis to the citalopram and placebo groups respectively. Among individuals 
with a primary diagnosis of generalized anxiety disorder (n = 30), 17 individuals 
had at least 1 current or past comorbid psychiatric disorder, especially an anxi-
ety disorder or depressive disorder. The demographic characteristics and base-
line clinical measures were similar between the two groups, except more men 
were randomly assigned to the placebo group when compared to the citalopram 
group (11 vs 2). The mean age of the participants was 70.7 years in the citalo-
pram group and 68.1 years in the placebo group. Eighty-eight percent of partici-
pants in the citalopram group and 100% participants in the placebo group 
were white.

Eighty-five percent (29 out of 34) participants completed the 8-week study. Only 
five individuals dropped out before week 8, of these three individuals were in the 
citalopram group and two were in the placebo group. Only one individual (citalo-
pram group) dropped out because of intolerable sedation after one dose.

Eleven of the 17 participants in the citalopram group responded to treatment 
[65%; 95% confidence interval (CI), 42–87%] when compared to 4 of 17 individu-
als in the placebo group [24%; 95% CI, 3–44%]. The relative risk of response was 
2.57 (95% CI, 1.05–6.27) for individuals in the citalopram group (p < 0.02) when 
compared to placebo group, and it remained significant when controlled for gender 
(p < 0.04).

Eight of the 17 individuals (47%) in the citalopram group had a Hamilton anxiety 
score of ≤10 when compared to 3 of the 17 participants (18%) in the placebo group 
(p  =  0.07), at the end of 8  weeks. Additionally, the investigators found greater 
improvements in anxiety in the citalopram group when compared to the placebo 
group over time with a treatment-by-week interaction (p = 0.05) and with a moder-
ate effect size (Cohen’s d of 0.79; 95% CI, 0.01–1.46). Among individuals with a 
diagnosis of generalized anxiety disorder, 10 of 15 individuals (67%) in the citalo-
pram group responded when compared to 4 of 15 individuals (27%) in the placebo 
group (p < 0.03).

Twelve of the 17 participants (71%) in the citalopram group complained of at 
least 1 side effect when compared to 9 of the 17 individuals (53%) in the placebo 
group. Commonest side effects in both groups were dry mouth, nausea, and fatigue, 
respectively (three reports for each in the citalopram group and three, two, and two 
reports for each in the placebo group). A mixed-effect linear model of the total 
scores over time indicated a reduction in side effects in the citalopram group over 
time, with no change over time in the placebo group (p < 0.09). The investigators 
found that 35 percent (12 of 34) individuals in the study received fixed doses of co- 
prescribed lorazepam with no difference noted in response attributable to this 
medication.
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Conclusions Evidence from this 8-week randomized, double-blind, and placebo- 
controlled trial indicates that citalopram is more effective than placebo in reducing 
symptoms of anxiety disorders, especially generalized anxiety disorder among 
adults ≥60 years in age, and is well tolerated.

Strengths of the Study
 1. The trial design was randomized, double-blind, and placebo-controlled.
 2. The study assessed on the basis of Jadad score indicates that this was high- 

quality study with a score of 5 out of 5 [2].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2, 
low
3–5, 
high

Score 1 1 1 1 1 5

 3. The study sample included only older adults (≥60 years).
 4. All participants had moderate to severe anxiety symptoms based on the Hamilton 

anxiety scale score.
 5. There was an 85% completion rate for the study.

Limitations of the Study
 1. The study had a small sample size of 34 participants.
 2. It had a short duration of study period of 8 weeks.
 3. The recruitment was completed through advertisements and referrals.
 4. A restrictive sample excluded participants with a current diagnosis of major 

depressive episode, a diagnosis of dementia, history of psychosis, unstable med-
ical illness, and active alcohol or substance use disorder.

 5. There were 5.5 times more men (11 vs 2) in the placebo group when compared 
to citalopram group, although the authors statistically controlled for this issue.

 6. Thirty-two of the 34 participants (94%) were white.
 7. Thirty of the 34 participants (88%) had a diagnosis of generalized anxiety 

disorder.

Take-Home Points Despite some limitations, this high-quality randomized, 
double- blind, and placebo-controlled trial indicates that citalopram was more effi-
cacious than placebo for the treatment of anxiety disorders among older adults over 
8 weeks. Citalopram was generally well tolerated when compared to placebo with 
the most commonly reported side effects being dry mouth, nausea, and fatigue 
among both groups.
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Practical Applications of the Take-Home Points Among older adults who pres-
ent with a diagnosable anxiety disorder with moderate to severe symptoms, citalo-
pram is an efficacious and well-tolerated treatment option.
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Objectives To determine the efficacy and safety of duloxetine for the treatment of 
generalized anxiety disorder among older adults from a pooled analysis of four 
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Methods This study combined the results of four separate multicenter, random-
ized, double-blind, placebo-controlled, parallel-group studies of outpatients with a 
diagnosis of generalized anxiety disorder (GAD) in mixed age populations and 
reported results from their post hoc analyses of elderly individuals.
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For this analysis, 73 individuals ≥65 years in age with a DSM-IV-TR diagnosis 
of GAD were included. Participants were required to have moderate–severe illness, 
reflected by Hospital Anxiety and Depression Scale (HADS) anxiety subscale score 
of ≥10, a Covi anxiety scale (CAS) score of ≥9, and clinical global impressions–
severity of illness (CGI-S) score of ≥4.

Study 1 had a 9-week acute therapy phase in which participants were randomized 
to receive duloxetine 60 mg, duloxetine 120 mg, or placebo. Participants in both 
duloxetine treatment groups were started at 60 mg/day, which could initially and 
temporarily be lowered to 30 mg/day if a higher dose was not tolerated. Study 2 
consisted of a 10-week acute therapy phase, followed by a 2-week discontinuation 
phase. Participants were randomized to duloxetine or placebo. Participants in the 
duloxetine treatment group were started at 60  mg/day, which could initially and 
temporarily be lowered to 30 mg/day if tolerability concerns arose. After titration to 
60 mg/day, flexible dosing was allowed in weekly increments of 30 mg/day up to a 
maximum dose of 120 mg/day. Study 3 consisted of a 10-week acute therapy phase. 
Participants were randomized to receive duloxetine 60–120  mg/day, venlafaxine 
75–225 mg/day, or placebo in a 1:1:1 ratio. Duloxetine treatment was initiated at 
30 mg/day for 1 week, followed by an increase to 60 mg/day, after which flexible 
dosing was allowed in weekly increments of 30 mg/day up to a maximum dose of 
120 mg/day. Study 4 consisted of a 10-week acute therapy phase, followed by a 
2-week tapering phase. Participants were randomized in a 2:1:2:2 ratio to duloxetine 
(60–120 mg/day), duloxetine (20 mg/day), venlafaxine (75–225 mg/day), or pla-
cebo. Duloxetine treatment was initiated at 30 mg/day for 1 week and increased to 
60 mg/day. After titration to 60 mg/day, flexible dosing was allowed in weekly incre-
ments of 30 mg/day up to a maximum dose of 120 mg/day. Data from the venlafax-
ine arms and duloxetine 20 mg/day arm were not included in the pooled analysis.

The primary outcome measure was the mean baseline-to-endpoint change in 
Hamilton anxiety scale (HAM-A). Secondary measures included the HADS, the 
CGI-I and Patient Global Impressions of Improvement scales, and the Sheehan dis-
ability scale (SDS) impairment scores. Response was defined as ≥50% reduction 
from baseline in HAMA total score, or a CGI-I score of ≤2 at endpoint. Sustained 
improvement was defined as a ≥30% reduction from baseline in HAMA total score 
at any visit before endpoint, sustained until the last visit; and remission was defined 
as a HAMA total score of ≤7 at endpoint. Two-tailed chi-square tests and linear 
modeling was used to compare the rates of response and side effects between the 
duloxetine and placebo groups.

Results Of the 1491 participants who were randomly assigned to treatments in the 
4 studies, 73 (4.9%; duloxetine = 45; placebo = 28) were included in this pooled 
analysis. There were no significant differences between the treatment groups on the 
demographic variables or the severity of illness at baseline. Thirty participants in 
the duloxetine group (66.7%) and 20 participants in the placebo group (71.4%) 
completed treatment (P  =  0.610). Significantly more participants randomized to 
duloxetine discontinued treatment due to an adverse event [10 (22.2%) vs. 0 (0.0%), 

P. Joshi and R. R. Tampi



55

P = 0.011]. The treatment groups did not differ significantly with respect to other 
reasons for discontinuation. The mean age of the participants was 70.1 years in the 
duloxetine group and 70.9 years in the placebo group. A total of 95.6% of  participants 
in the duloxetine group and 96.4% of participants in the placebo group were white.

The treatment groups did not significantly differ in the incidence of HAMA 
response (20/42 (48%) vs. 8/28 (29%), P = 0.149), remission (10/42 (24%) vs. 2/28 
(7%), P  =  0.053), or sustained improvement (26/42 (62%) vs. 10/28 (36%), 
P = 0.05). Compared with placebo, participants treated with duloxetine experienced 
significantly greater improvements on the HAMA total (P = 0.029), the HAMA 
psychic anxiety factor (P = 0.034), HADS anxiety (P = 0.049) and depression scales 
(P = 0.026), but not the HAM-A somatic anxiety factor (P = 0.074). The treatment 
groups did not significantly differ in CGI-I (P = 0.143) or PGI-I scores at endpoint 
(P = 0.064).

A total of 35 participants (70%) in the duloxetine group complained of at least 1 
side effect when compared to 15 individuals (53.6%) in the placebo group. The 
most common side effects in the duloxetine group were nausea, dizziness, and 
hyperhidrosis (15, 7, and 6, respectively), and those in the placebo group were diz-
ziness, constipation, and hyperhidrosis (5, 4, and 3, respectively). Participants 
treated with duloxetine reported significantly more nausea (30.0% vs. 7.1%, 
P = 0.023) and weight loss (P = 0.018). More participants treated with duloxetine 
discontinued treatment due to an adverse event (22.2% vs. 0%; P = 0.011).

Conclusions Evidence from this pooled analysis of four randomized placebo- 
controlled trials of duloxetine for the treatment of GAD in adults ≥65 years indi-
cates that duloxetine is more effective than placebo in reducing overall symptoms of 
anxiety, but the side effects may be difficult to tolerate for some older adults.

Strengths of the Study
 1. This was a pooled analysis of randomized, double-blind, and placebo-con-

trolled trials.
 2. The study assessed on the basis of Jadad score indicates that this was a high- 

quality study with a score of 5 out of 5 [2].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2, 
low
3–5, 
high

Score 1 1 1 1 1 5
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 3. The study sample included only older adults (≥65 years).
 4. All participants had moderate to severe anxiety symptoms based on the included 

anxiety scale scores.
 5. There was a 68% completion rate for the study.

Limitations of the Study
 1. The study had a small sample size of 73 participants.
 2. It had a short duration of study period of 10 weeks in the longest trial.
 3. A total of 95.6% of participants in the duloxetine group and 96.4% of partici-

pants in the placebo group were white.
 4. There was no significant difference in the rates of response, remission, or sus-

tained improvement in the two groups.
 5. Participants treated with duloxetine had more nausea (30.0% vs. 7.1%, p = 0.023) 

and weight loss (P = 0.018).
 6. More participants treated with duloxetine discontinued treatment due to an 

adverse event (22.2% vs. 0%; P = 0.011).

Take-Home Points
Evidence from this pooled analysis of four randomized placebo-controlled trials of 
duloxetine for the treatment of GAD in adults ≥65 years indicates that duloxetine is 
more effective than placebo in reducing overall symptoms of anxiety, psychic anxi-
ety, and depression. Its tolerability in older adults needs to be explored further.

Practical Applications of the Take-Home Points Among older adults who pres-
ent with a diagnosable anxiety disorder with moderate to severe symptoms, dulox-
etine is an efficacious treatment option.
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Methods This study recruited a total of 177 adults, ≥60 years in age from primary 
care practices and related subspecialty clinics to participate in a 12-week random-
ized, double-blind, and placebo-controlled trail of escitalopram for GAD. Participants 
who screened positive for anxiety symptoms underwent assessments using the 
Structured Clinical Interview for DSM-IV. To be eligible, participants were required 
to meet DSM-IV criteria for GAD. In this study all the participants scored ≥17 on 
the structured Hamilton Anxiety Rating Scale indicating moderate to severe 
symptoms.

Exclusion criteria for this study were as follows: lifetime psychosis or bipolar 
disorder, a diagnosis of dementia, current suicidal ideation, medical instability, 
ongoing psychotherapy, and current antidepressant or anxiolytic use with the excep-
tion of benzodiazepine equivalent to lorazepam 2 mg a day. The investigators made 
the decision to allow participants who are taking a benzodiazepine before the start 
of the study to continue taking an equipotent dose of lorazepam (maximum dose 
2 mg a day), as long as the dose was kept constant in order to maximize recruitment 
and retention of participants in the study. This decision was based on available evi-
dence that older adults are the leading consumers of benzodiazepines and it is dif-
ficult to taper off and discontinue these medications unless the anxiety symptoms 
are appropriately treated using a different medication.

Baseline assessments included the Hamilton Anxiety and Depression Rating 
Scales and the Mini-Mental State Examination (MMSE).

In this 12-week study, the participants were evaluated every week for the first 
4 weeks and every other week thereafter. At no time during this trail period did any 
of the participants receive formal psychotherapy. The participants were randomly 
assigned to receive escitalopram or placebo on the basis of a computer program that 
used stratified permuted block randomization. Additionally, the medication was 
provided in a double-blind fashion, so that that escitalopram was started at 10 mg a 
day. If the participant did not achieve response, the dose of escitalopram was 
increased to 20 mg after 4 weeks.

The primary outcome measures in this study were the scores on the Hamilton 
Anxiety Rating Scale and the Clinical Global Improvement (CGI) scale, adminis-
tered by independent raters who were blind to treatment condition. A response was 
a 50% reduction in Hamilton anxiety score or a CGI rating of 1 or 2. The self-report 
Penn State Worry Questionnaire was done at weeks 4, 8, and 12, and the Late Life 
Function and Disability Instrument and Medical Outcome Survey 36-item Short 
Form were done at baseline and week 12. The scores on the Hamilton Anxiety 
Rating Scale were obtained at all visits, whereas the CGI improvement scores were 
obtained only at weeks 4 and 8.

The investigators used data from the last available visit to determine response 
(intent-to-treat principle) for participants who dropped out of the study. The two- 
tailed chi-square tests and linear modeling was used to compare the rates of response 
and side effects between the escitalopram and placebo groups.
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Results From a total of 257 individuals who signed the consent forms to partici-
pate in the study, a total of 179 individuals enrolled in the study. A total of 43 par-
ticipants refused randomization and 35 were ineligible for the study. Of the 179 
participants, two participants withdrew consent before receiving study medication 
and were excluded from all analyses. Seven participants withdrew consent after 
receiving study medication but without providing any follow-up data and were 
included in the ITT analysis but excluded from the modified ITT analysis.

Of the 177 participants, 85 were randomized to escitalopram and 92 to placebo. 
The demographic characteristics and baseline clinical measures were similar 
between the two groups. The mean age of the participants was 71.7 years in the 
escitalopram group and 72.2 years in the placebo group. A total of 80% of partici-
pants in the escitalopram group and 84.8% participants in the placebo group were 
white. A total of 80% (69 out of 86) of participants in the escitalopram group and 
80% (75 out of 93) in the placebo group completed the 12-week study. Only three 
participants in the escitalopram group and four in the placebo group dropped out 
because of adverse effects.

A total of 69% of participants in the escitalopram group responded to treatment 
[95% confidence interval (CI), 58–80%] when compared to 51% in the placebo 
group [95% CI, 40–62%]. In the ITT analysis, the response was not different (57%; 
95% CI, 46–67% for escitalopram; vs 45%; 95% CI, 35–55% for placebo; P = 0.11). 
However, in a modified ITT analysis, response was higher in the escitalopram group 
than in the placebo group (60%; 95% CI, 50–71%; vs 45%; 95% CI, 36–56%; 
P = 0.048). Time to response (6 weeks median in the escitalopram group vs 10 weeks 
in placebo) did not significantly differ (P = 0.19).

The investigators found the largest effect sizes with Clinical Global Impressions 
Improvement scale (0.93; 95% CI, 0.50–1.36; P < 0.001) and role emotional impair-
ment subscale (0.96; 95% CI, 0.03–1.90; P = 0.04). Small to moderate effect sizes 
were seen in Penn State Worry Questionnaire (0.30; 95% CI, 0.23–0.48; P = 0.01) 
and activity limitations subscale (0.32; 95% CI, 0.01–0.63; P = 0.04). Mean score 
difference in Hamilton Anxiety Rating Scale was −0.43 (SD = 0.04) for the escita-
lopram group and −0.32 (SD = 0.04) for the placebo group (P = 0.06).

A total 65 of the 85 participants (76.5%) in the escitalopram group complained 
of at least one side effect when compared to 59 out of 64 individuals (64%) in the 
placebo group. The most common side effects in both groups were fatigue, gastro-
intestinal upset, and headache, respectively (35, 22, and 13 reports for each in the 
escitalopram group and 10, 26, and 7 reports for each in the placebo group). The 
escitalopram group reported fatigue significantly more than the placebo group 
(P < 0.001). The only single time point in which a significantly higher proportion of 
participants receiving escitalopram had adverse effects (P = 0.007) was at week 6, 
which was after most participants had a dosage increase from 10 to 20 mg/day.

Conclusions Evidence from this 12-week randomized, double-blind, and placebo- 
controlled trial indicates that escitalopram is more effective than placebo in reduc-
ing symptoms of anxiety and improving self-reported role functioning among adults 
≥60 years in age with GAD and is well tolerated.
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Strengths of the Study 

 1. The trial design was randomized, double-blind, and placebo-controlled.
 2. The study assessed on the basis of Jadad score indicates that this was high- 

quality study with a score of 5 out of 5 [2].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2, 
low
3–5, 
high

Score 1 1 1 1 1 5

 3. The study sample included only older adults (≥60 years).
 4. All participants had moderate to severe anxiety symptoms based on the Hamilton 

Anxiety Rating Scale score.
 5. There was an 80% completion rate for the study.

Limitations of the Study
 1. The study had a small sample size of 179 participants.
 2. It had a short duration of study period of 12 weeks.
 3. The recruitment was completed through advertisements and referrals.
 4. A restrictive sample excluded participants with a history of psychosis or bipolar 

disorder, a diagnosis of dementia, unstable medical illness, and active alcohol or 
substance use disorder.

 5. 80% of participants in the escitalopram group and 84.8% participants in the pla-
cebo group were white.

Take-Home Points Despite some limitations, this high-quality randomized, 
double- blind, and placebo-controlled trial indicates that escitalopram was more effi-
cacious than placebo for the treatment of GAD among older adults over 12 weeks. 
Escitalopram was generally well tolerated when compared to placebo with the most 
commonly reported side effects being fatigue, gastrointestinal upset, and headache 
in both groups.

Practical Applications of the Take-Home Points Among older adults who pres-
ent with GAD with moderate to severe symptoms, escitalopram is an efficacious 
and well-tolerated treatment option.
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Objectives To examine the efficacy of different types of behavioral treatments 
including cognitive behavioral therapy (CBT) alone, CBT with relaxation training 
(RT), and RT alone in geriatric patients with anxiety [1].

Methods Selection of studies for inclusion was done by utilizing Internet data-
bases (i.e., MEDLINE, PsycINFO) with the use of keywords, examining reference 
lists, and consulting geriatric anxiety experts. For inclusion, studies must (1) be 
published in English before September 2007, (2) report a mean sample age of 65+ 
years or have a lower age limit of 55+ years, (3) provide a prospective test of psy-
chotherapeutic interventions for anxiety disorders, (4) include at least five subjects, 
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(5) include subjects with subjective anxiety symptoms, (6) include treatments which 
are done for at least two sessions, and (7) have sufficient data for calculation of 
effect size. Approximately 300 abstracts were screened, and 83 articles were 
reviewed. Nineteen studies met the inclusion criteria.

Of the 19 included studies, 8 included subjects with generalized anxiety disorder 
(GAD), 5 included subjects with mixed anxiety disorders (predominantly GAD and 
panic disorder (PD)), 5 included subjects who complained of anxiety symptoms but 
had no diagnosis, and 1 included subjects with diagnosis of panic disorder (PD). 
Four of the studies had no control condition for comparison, but the remaining 15 
studies had 1 or 2 active control conditions which in the included studies meant sup-
portive psychotherapy, “nonformal” CBT or relaxation instruction, group discus-
sion, psychoeducation, or weekly medication management.

Only anxiety and depressive measures were used for this analysis.
Thirteen of the 19 studies utilized the trait anxiety measure to measure anxiety 

symptoms. Ten studies included worry measures such as Penn State Worry 
Questionnaire. Nine studies reported clinician-rated as well as self-reported instru-
ments. Sixteen studies included at least one depressive measure to measure depres-
sive symptoms. Most used was Beck Depression Inventory (BDI). The Hamilton 
Rating Scale for Depression was used in three studies.

Overall, 24 treatment samples along with 8 active control and 8 waitlist control 
groups were constructed from 19 studies and were categorized into 5 sample groups:

 1. Waitlist/no treatment control groups (8 samples)
 2. CBT with RT (12 samples)
 3. CBT without RT (5 samples)
 4. RT only (7 samples)
 5. Active controls (8 samples)

The above five groups were defined by the review authors and based on rater’s 
determinations of whether relaxation training was sufficient to classify a treatment 
in this group or whether it was to be considered “traditional CBT strategies” only. 
CBT delivery was not standardized. Relaxation training included different modali-
ties. Some treatment was given in groups and some individually. Three studies 
appear to have included recent widows without anxiety diagnoses only. Two other 
included studies required “moderate depression and trait anxiety” and “uncomfort-
able anxiety,” respectively.

The effect sizes were calculated using the standardized mean difference statistics 
(Hedges’s g) for anxiety and depressive measures between and within groups, and 
the results were then averaged among all studies. The Q statistics were calculated to 
test for heterogeneity among effect sizes of treatment groups. In cases where stan-
dard deviations were not available and could not be obtained, review authors substi-
tuted standard deviations from similar populations.

The effect sizes were calculated for uncontrolled conditions in which treatment 
modalities were not compared with active controls. Effect sizes were also calculated 
for controlled conditions in which treatment modalities were compared with active 
controls. Positive effect sizes meant a reduction in anxiety and depressive symptoms.
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Results The mean uncontrolled effect sizes (defined as comparison of active treat-
ment or active control against no treatment) for all treatment groups were RT alone 
(0.91), CBT with RT (0.86), and CBT alone (1.18). All were larger than active con-
trols (0.50) and no treatment group (0.05) effect sizes on anxiety measures.

For depressive measures, the effect sizes were RT alone (0.77), CBT with RT 
(0.77), CBT alone (0.78), active controls (0.53), and waitlist group (0.20).

The mean controlled effect sizes (defined as comparison of active treatment 
against active control) for RT were 0.90, CBT with RT were 0.33, and CBT alone 
were 0.00. There were no apparent outcome differences among the three types of 
treatments on depressive symptoms and all effect sizes were small (0.23, 0.12, 
0.23). For anxious subjects, the 95% confidence interval included zero for both CBT 
conditions. On depressive measures, the 95% confidence interval included zero for 
all three conditions.

The results suggest that RT may be somewhat more effective than CBT on anxi-
ety measures. Relaxation training had no significant advantage over the other behav-
ioral treatments on depressive measures. Two of the three studies comparing CBT 
without RT to an active alternative treatment found that the alternative condition led 
to greater gains than did CBT alone suggesting that CBT alone could be a relatively 
weak intervention for geriatric anxiety.

Conclusions The results suggest that anxious older adults are unlikely to spontane-
ously stop feeling anxious. Both relaxation training and cognitive behavioral ther-
apy appear to be more effective than no treatment for older adults with subjective 
anxiety. Relaxation training (RT) provided the most benefit when provided as a 
stand-alone treatment. To understand the roles of RT and CBT in addressing anxiety 
and depression in older adults, better definition of treatment delivered and popula-
tions receiving it would be necessary.

Strengths of the Study
 1. Standardized instruments were used to conduct analysis, and Q statistics were 

used to test heterogeneity among individual studies and treatment groups.
 2. Per authors, the study represents the closest approximation to a dismantling 

study and thus can be used in clinical and research application of psychothera-
peutic studies.

Limitations of the Study
 1. Data was extracted from a limited number of studies with variable sample sizes 

and populations studied. Individual studies were parsed into different samples 
for comparison with such subsets from other studies. When standard deviations 
were not available, the review authors estimated them based on other samples.

 2. Four out of 19 studies did not have a control arm of any kind.
 3. The randomization of study samples was not noted.
 4. The demographic differences between studies were not examined.
 5. The scales to measure anxiety/depressive measures were not consistent among 

all studies.
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 6. The authors chose their own taxonomy to define treatment modalities which 
could be different from used or intended by the authors of the original studies. 
For example, included studies with psychosocial treatments were considered to 
be RT if components of RT were included. Sometimes techniques such as mind-
fulness training were included. The fidelity of treatments to standards was not 
clear. Some treatments were done in group formats and this analysis combines 
them with treatments delivered individually.

 7. Heterogeneity in effect sizes was found within treatment group RT, suggesting 
that effectiveness of RT may differ in real-life situation based on how RT is 
administered, or the type of relaxation training used.

Take-Home Points Despite the limitations, this analysis suggests that CBT, RT, 
and “active control” treatments are more efficacious in late-life anxiety than no 
treatment. Among CBT, a variety of active control treatments and relaxation ther-
apy, relaxation therapy appeared most beneficial in decreasing anxiety in a geriatric 
population. However, the method of administration of RT was not similar in all 
included studies. The author suggests that more research is needed in this area to 
identify specific RT which would be most beneficial in geriatric anxiety.

Practical Applications Relaxation training can be a less complex intervention 
than other forms of behavioral interventions for anxiety in geriatric population. RT 
alone or with CBT could be an attractive option to treat late-life anxiety.
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Objectives To examine the effects of cognitive behavioral therapy (CBT) relative 
to enhanced usual care (EUC) in older adults with general anxiety disorder (GAD) 
in the primary care setting [1].

Methods For this trial, 134 older adults (age 60 years or older) were recruited from 
2 primary care settings from March 2004 to August 2006. Participants who scored 
positive for the two anxiety screening questions from the Primary Care Evaluation 
of Mental Disorders were further screened using the Structured Clinical Interview 
for the DSM-IV and Mini-Mental State Examination (MMSE). Those with a prin-
cipal or coprincipal diagnosis of GAD were included. Individuals who scored less 
than 24 on the MMSE and had active substance use, psychosis, or bipolar disorder 
were excluded from this study.
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Primary outcomes consisted of worry severity measured by the Penn State 
Worry Questionnaire (PSWQ) with a change of 8.5 points demonstrating “mean-
ingful change” and GAD severity measured by the GAD Severity Scale (GADSS) 
with a change of 2 points being “meaningful.” Secondary outcomes included eval-
uating coexisting anxiety and depression symptoms with the Structured Interview 
Guide for the Hamilton Anxiety Scale (SIGH-A) and Beck Depression Inventory 
II (BDI-II), and the physical component score (PCS) and mental component score 
(MCS) of the 12-Item Medical Outcomes Short Study Form for assessing quality 
of life. Antianxiety and antidepressant medication use was evaluated based on 
self-report for the prior 3  months, along with the number of outpatient visits 
 (physical and mental health) to determine if the participants had discussed emo-
tional issues with or received a mental health referral from their primary care 
physician (PCP).

Participants were treated for 3 months with either CBT or EUC. CBT was pro-
vided by therapists for up to ten sessions over 12 weeks, with telephone booster 
sessions at 4, 7, 10, and 13 months. Therapists were trained in CBT, and 20% of the 
sessions were independently rated to determine treatment integrity. Participants 
receiving EUC were telephoned biweekly during the first 3-month interval with 
support being provided by therapists and notification of the PCP if a participant 
required immediate psychiatric care. Data collection was conducted via a blinded 
phone interview, but participants and the therapists were not blinded. Assessments 
were conducted at baseline, 3 months posttreatment, and over 12 months of follow-
 up, with assessments at 6, 9, 12, and 15 months. Ten percent of these assessments 
also had independent raters to determine integrity with the GADSS and SIGH-A 
and had an intraclass correlation coefficient of 0.99 and 0.95, respectively. Two 
CBT manual authors evaluated treatment adherence (7.7, range 0–8 [SD, 0.55]) and 
competence (7.3, range 0–8 [SD, 0.67]). All EUC calls were recorded and twenty 
percent were reviewed by first author noting only three protocol deviations.

Communication with the PCP occurred through research notes in the written 
medical record which included diagnoses assigned and reasons for inclusion or 
exclusion. Participants who were excluded received potential psychiatric referrals. 
Those participants included in the study had PCP notes encouraging continued care 
and the designation of the treatment type they were receiving. Of the 134 older 
adults, 70 were randomized to receive CBT in primary care clinics (mean completed 
sessions = 7.4), and 64 participants were randomized to receive EUC (mean tele-
phone check-ins = 4.3). At the study midpoint, the EUC group was noted to have a 
disproportionately large assignment of Hispanic participants, and a stratified ran-
domization schedule was used.

Pre-treatment demographics, clinical characteristics, and medications were com-
pared using a chi-square and t-test. Posttreatment outcomes were compared using 
the pre-treatment assessment as the covariant. Initial analyses used intention-to- 
treat (ITT) to address missing data. These were repeated with observed data using a 
random regression method. Secondary analyses of long-term outcomes used a 
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repeated-measure analysis of covariance. In order to control for multiple compari-
sons (primary outcomes, coexisting anxiety-depression, health quality of life), the 
critical alpha was set as p < 0.025 with two-sided significance. Changes in antide-
pressant and antianxiety medications were analyzed using a chi-square method.

Treatment responders were determined at 3 and 15 months. Those with missing 
data used for ITT analyses were considered nonresponders. To determine the power 
needed for this study, scores from the PSWQ were used with a median standard 
deviation of 10.1. A moderate effect size of Cohen’s d = 0.6 (minimal detectable 
difference 6.2), power of 80%, and alpha = 0.025 was used to determine the study 
goal of 150 participants to have 53 subjects in each group.

Results Of the 986 referred potential participants, 381 provided consent to partici-
pate in the study. Of the 381, 68 individuals dropped out or were excluded prior to 
the initial diagnostic evaluation due to negative responses on screening questions 
(14 individuals), lack of interest (35 individuals), or logistic issues (19 individuals). 
The remaining 313 were assessed for eligibility with 154 individuals excluded for 
not meeting inclusion criteria and 11 individuals separately grouped as nonclinical 
training cases not included in analyses. A total of 148 participants met inclusion 
criteria, and 134 participants (with principal or coprincipal GAD) were randomized 
after 14 dropped out before this step.

Participants who were randomized had a mean age of 66.9 years [95% confi-
dence interval (CI), 65.9–67.9] and a mean education time of 15.9 years [95% CI, 
15.4–16.4] and were likely to be women (75% [105/134], p = 0.04) compared to 
those not randomized. Also, they had a higher baseline PSWQ of 57.2 [95% CI, 
55.4–59]. The active treatment phase of 0–3  months had lower dropouts for the 
CBT group compared to EUC (5.9% [4/70] vs 21.9% [14/64], p = 0.006) due to 
reported dissatisfaction (CBT n = 0 vs EUC n = 9) with random assignment. Long- 
term follow-up attrition between 3 and 15 months was comparable for CBT and 
EUC (CBT 12.9% [9/70]; EUC 9.4% [6/64]; p = 0.52), and total attrition over the 
15 months was 24.6% (n = 33) and did not show significant difference between 
groups (p = 0.09). Participants in CBT and EUC differed with regard to baseline 
PSWQ scores, but this was included as a covariate during analyses.

ITT analyses showed significantly larger improvement of PSWQ in the CBT 
group compared to EUC (45.6 [95% CI, 43.4–47.8] vs 54.4 [95% CI, 51.4–57.3], 
p < 0.001). A mean change of 7.7 points was measured with CBT group on the 
PSWQ and 3.2 points in the EUC group. The GADSS did not demonstrate a signifi-
cant difference between CBT (2.8 points) and EUC (1.4 points). ITT analyses also 
showed significant improvement on the BDI-II for those completing CBT compared 
to EUC (10.2 [95% CI, 8.5–11.9] vs 12.8 [95% CI, 10.5–15.1], p = 0.02) along with 
the MCS (CBT 49.6 [95% CI, 47.4–51.8], p = 0.008 compared to EUC). Scores on 
the SIGH-A and PCS were not statistically significant.

No significant increase in medications was noted during the active treatment 
phase (antianxiety, p = 0.45; antidepressant, p = 0.25). Similarly, the rates of dose 
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reduction and discontinuation across the groups were not significant (antianxiety, 
p = 0.41; antidepressant, p = 0.17). Both groups had similar number of outpatient 
medical visits (p = 0.85) and infrequent mental health visits (p = 0.82). Of those 
included in the completed analyses, very few participants received a mental health 
referral (CBT 5/65, EUC 4/50) or spoke to their PCP about emotional issues (CBT 
13/65, EUC 9/50).

Continued improvement in PSWQ scores over long-term follow-up was seen 
in both groups with no significant changes (time effect and group effect) seen 
with covariate posttreatment analyses indicating no differences between groups, 
and that treatment response after the active period was maintained. Scores on 
the MCS and BDI-II were significant on 12-month follow-up indicating that 
posttreatment effects were maintained. Additionally, rates of medication dose 
increase, or additions (antianxiety, p  =  0.53; antidepressant, p  =  0.56) along 
with rates of dose reductions or discontinuations (antianxiety, p = 0.7; antide-
pressant, p = 0.37) were not different across groups during the long-term fol-
low-up period.

ITT analyses demonstrated a higher treatment response rate at 3 months with the 
PSWQ. This was not demonstrated with completed analyses at 3 and 15 months. 
Treatment expectancies were higher in CBT participants compared to those in the 
EUC group (p = 0.007). When added as covariates, the treatment effects were sig-
nificantly maintained with PSWQ scores (p  <  0.001). The scores on the BDI-II 
(p = 0.05) and MCS (p = 0.04) were close to significance.

Conclusions CBT significantly improved worry severity, depressive symptoms, 
and general mental health for older adults with GAD in primary care when com-
pared to EUC. Increased GAD severity did not correlate with greater improvement 
with CBT.

Strengths of the Study
 1. The study did careful selection and diagnosis of patients.
 2. There was large breadth of outcome assessment.
 3. It had excellent treatment integrity using independent rating assessments 

(GADSS intraclass correlation coefficient = 0.99; SIGH-A intraclass correlation 
coefficient = 0.95; CBT adherence = 7.7; range 0–8 [SD, 0.55]; CBT compe-
tence = 7.3; range 0–8 [SD, 0.67]; EUC calls (20%) reviewed by first author 
noting only three protocol deviations).

 4. There was low attrition in CBT during active treatment phase (0–3 months) [4 
dropouts (out of 70 participants) in CBT group compared to 14 dropouts (out of 
64 participants) in EUC group; p = 0.006].

 5. There was significant improvement in PSWQ (score = 45.6, p < 0.001), BDI-II 
(score = 10.2, p = 0.02), and MCS (score = 49.6, p = 0.008) scale scores in the 
CBT compared to EUC.

 6. Study quality has a Jadad score of 3, which indicates a high quality [2].
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Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2, 
low
3–5, 
high

Score 1 1 0 0 1 3

Limitations of the Study
 1. Use of GADSS did not demonstrate treatment effects and may not include 

appropriate questions to measure late-life GAD.
 2. There was limited generalizability due to the participant pool (given age, sex, 

and education of randomized group).
 3. The study had limited reproducibility in a primary care setting due to access to 

CBT clinicians.
 4. The randomized sample was not double-blinded.
 5. Communication with the PCP was limited to written notes in a research section 

of the medical record, and no EMR was available to facilitate treatment integra-
tion with ongoing care.

Take-Home Points CBT is beneficial for older adults with GAD in primary care. 
It can significantly improve worry severity, depressive symptoms, and general men-
tal health for this population.

Practical Applications of the Take-Home Points Primary care centers should 
consider the integration of CBT into the treatment of GAD in older adults and look 
into expanding collaborative models of care that incorporate both CBT and medica-
tion. Future studies should use an EMR to identify patients and communicate with 
providers to recruit a more diverse and robust patient population from which more 
generalizable results may be drawn.
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Objectives To determine the effectiveness of an indicated stepped-care prevention 
program for anxiety and depression disorders in older adults [1].

Methods This study consisted of 170 consenting adults from 33 primary care prac-
tices in the northwestern part of the Netherlands. Participants were aged 75 or older, 
with subthreshold symptom levels of depression or anxiety who did not meet the 
full diagnostic criteria for these disorders. They were recruited between October 1, 
2004, and October 1, 2005, from the study population of a large prevention project 
called the Preventive Intervention for Frail Elderly (PIKO). A total of 5207 older 
adults were sent the PIKO self-rated health inventory, including the Center for 
Epidemiologic Studies Depression Scale (CES-D Scale).
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Individuals aged 75 or above from the PIKO database with a CES-D score of 16 
or greater were asked whether they would be interested in a stepped-care prevention 
project. Of 886 individuals who qualified, 325 individuals with a CES-D score of 16 
or greater who did not meet the criteria for depressive or anxiety disorder according 
to the Mini International Neuropsychiatric Interview (MINI) during the past 
12 months were approached for the trial. “Anxiety disorder” encompassed panic 
disorder, agoraphobia, social phobia, or generalized anxiety disorder. Ultimately, 
170 individuals met the inclusion criteria and were randomized. Of these partici-
pants, 86 were assigned to receive stepped-care intervention, while 84 were assigned 
to receive usual care.

The stepped-care intervention consisted of four steps, each lasting 3  months. 
Symptoms were measured using the CES-D every 3 months for 1 year. Step 1 was 
watchful waiting, during which those with a minimum CES-D score of 16 were 
invited to complete a second CES-D questionnaire after 3 months. If the score was 
at or above the cutoff point, participants underwent a diagnostic MINI. If that was 
negative, it was concluded that those participants had subthreshold levels of depres-
sion or anxiety and were randomized to a period of watchful waiting until they 
passed the threshold score.

Those with continuous depressive and anxiety symptoms (CES-D ≥ 16) were 
moved to Step 2 – cognitive behavior therapy-based bibliotherapy. A phone call 
explaining each step of the intervention was conducted, and participants were vis-
ited by a specially trained home care nurse who provided them with a brochure 
explaining mild depression, anxiety, as well as anxiety and depression coping strate-
gies. Subsequent visits offered a self-help course on coping with depression and 
anxiety, which improved their social skills, addressed depressogenic or anxiogenic 
thinking, and increased pleasant activities and relaxation. Progress at the end of 
3 months was evaluated.

Step 3 consisted of brief cognitive behavioral therapy-based problem-solving 
therapy (PST), which focused on practical skill-building for seven sessions. All 
nurses were trained in the PST protocol during a 2-day workshop and attended 
monthly supervision appointments. Treatment integrity was monitored with audio 
session recordings, and nurses filled out an evaluation form at the end.

Step 4 consisted of a written referral to primary care to discuss suitable medica-
tions. Those who met the MINI diagnosis criteria for depression and anxiety at 
baseline or at 6 and 12 months were referred to their primary care physician. Those 
in the usual-care group had unrestricted access to usual care. A primary outcome of 
the study was the cumulative incidence of DSM-IV major depressive disorder or 
anxiety disorder after 12 months as measured using the MINI.

An intention-to-treat (ITT) principle was used for analyses. Predictors of out-
comes and missingness were identified in order to obtain the most precise values 
and help correct for differential loss to follow-up bias, respectively. A worst-case 
scenario was applied, and missing scores were replaced with scores indicating 
depression or anxiety. In order to test the hypothesis (intervention would be more 
successful than usual care), a logistic regression analysis of the outcome on the 
treatment indicator to obtain an odds ratio (OR) describing reduction of risk of 
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MINI for depression or anxiety disorders in the intervention group relative to the 
control group was used. Superiority of this was determined if the OR < 1 and had a 
two-tailed significance p < 0.05. Number needed to treat (NNT) was obtained with 
the inverse of the risk difference (obtained from the linear probability model of the 
outcome on treatment regression).

Results This study showed that the stepped-care intervention halved the 12-month 
incidence of depressive and anxiety disorders from 23.8% (20 of 84) in the usual- 
care group to 11.6% (10 of 86) in the stepped-care group, giving a relative risk of 
0.49 (95% confidence interval [CI], 0.24–0.98). It reduced the chances of developing 
a depressive or anxiety disorder by 57.9% (OR, 0.42%; 95% CI, 0.18–0.96%). The 
null hypothesis of no effect was rejected (SE = 0.18; z = −2.05; P = 0.04). The analy-
sis was then repeated based on multiple imputation, yielding an OR of 0.34 (95% CI, 
0.20–0.61) which was significant (SE = 0.252; t = 4.227; P < 0.001). The worst-case 
analysis showed an OR of 1.19 (95% CI, 0.63–2.23), which was no longer signifi-
cant (SE = 0.38; z = −0.53; P = 0.60). A Poisson regression analysis showed that the 
risk of disease onset is more than halved by the intervention due to a person-time-
based incidence rate ratio of 0.47 (95% CI, 0.22–1.00 rounded) and was significant 
(SE = 0.181; z = −1.97; P = 0.049). The risk difference was 0.12 in favor of the 
intervention (95% CI, −0.236 to −0.007; SE = 0.058; t = −2.10; P = 0.04). The NNT 
was also calculated, which was 8.2. The generalized estimating equation model 
showed the following coefficients for the group X time interactions for each of the 
time points on the CES-D scores: 8.2, 11.11, 12.1, and 12.2, indicating that the inter-
vention was substantially clinically superior compared with care as usual. The inter-
action terms were significant for 3 months at P = 0.008, and P < 0.001 for all other 
time points. After 1 year, the intervention group showed four depressive disorders, 
three anxiety disorders, and two co-occurrences of depression and anxiety. The 
usual-care group had ten depressive disorders, five anxiety disorders, and five co-
occurrences. There was no significance of the distribution across the two groups.

During the first year, 23 participants in the usual-care group received antidepres-
sant or anxiolytic-sedative medications, compared to 28 in the intervention group 
(P = 0.28). Two participants in the usual-care group mentioned that they had read 
information about depression or anxiety.

During the first 6 months, 13 intervention participants (10 refusals) and 3 usual- 
care participants dropped out of the study. During the second 6 months, four and 
one dropped out, respectively. Dropout occurred at a significantly higher rate in the 
intervention group (P = 0.009). Some dropout was due to mortality. In the interven-
tion group, 3 of 79 active participants died, and 2 of 80 participants died from the 
usual-care group. Mortality was not related to either condition (P = 0.99).

Conclusions For older adults, indicated stepped-care prevention is an effective 
means of reducing the risk of onset of depression and anxiety disorders by half. 
Stepped-care interventions are time- and cost-effective in the long run as they start 
off with low-cost interventions and outcomes are monitored to ensure proper 
resource allocation.
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Strengths of the Study
 1. The trial design was randomized controlled.
 2. This study had a Jadad score of 3, indicating that it was a high-quality study [2].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2, 
low
3–5, 
high

Score 1 1 0 0 1 3

 3. This study’s screen test identified older adults with depression and anxiety dis-
orders who may not have been identified by their primary care physicians.

 4. The study was grounded in the US Preventive Services Task Force recommen-
dation that screening improves identification of depressed patients in primary 
care settings, and the empirically supported Improving Mood: Promoting 
Access to Collaborative Treatment (IMPACT) study.

 5. It was able to focus on depressive symptoms in older adults who were 75 years 
or older.

 6. This study also addressed anxiety, which strengthens its value because there is 
a high comorbidity between mood disorders and anxiety disorders.

 7. This is relevant to clinical practice because it encompassed a representative 
sample of subclinically depressed or anxious older adults through the use of 
random sampling and screening and they had good controls in place to mini-
mize confounding factors.

 8. The study tried to replicate real-life conditions by giving participants the oppor-
tunity to decline each step of the stepped-care program.

 9. It is likely feasible to implement this in large medical practices such as HMOs 
because they often already include behavioral specialists on their staff and their 
services are reimbursable under existing Medicare codes.

 10. There was standardized training and supervision for the nurses who provided 
participants with each step of the stepped-care program, which helped control 
for variability between providers.

 11. This study exhibited a decent duration of follow-up which went to 12 months, 
and the intervals were 3-month points for their follow-up appointments, which 
gave the psychotherapy sessions and pharmacotherapy treatments time to start 
having an impact before participants were re-evaluated.

 12. They used three different imputation strategies in order to help correct for the 
bias of the differential loss of participants to follow-up.
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Limitations of the Study
 1. It was impossible to assess the specific contributions of each of the various ele-

ments of the stepped-care program because the intervention had to be treated as 
a whole in the analysis.

 2. There were different dropout rates between the groups, indicating that perhaps 
the intervention required a significant amount of effort from some participants.

 3. A large portion of the participants were women (73.5% [125/170] of total par-
ticipants) from rural locations (44.1% [75/140] of total participants), which can 
limit generalizability in other patient populations.

Take-Home Points Indicated stepped-care interventions are an effective way of 
preventing depressive and anxiety disorders in people who are 75 years or older 
when compared to usual care alone. Indicated stepped-care interventions halved the 
1-year cumulative incidence rate of the disorders.

Practical Applications of the Take-Home Points Many cases of depression and 
anxiety can be avoided through the adoption of an indicated stepped-care interven-
tion program in those who are 75 or older. Primary care settings can be a strategic 
target in identifying individuals with subclinical depression and anxiety. 
Collaborative care by trained staff can lead to earlier remission than usual care and 
should be more widely implemented given that large medical practices such as 
HMOs often already include behavioral specialists on their staff and their services 
are already reimbursable under existing Medicare codes. Primary care practices can 
be trained to recognize the different factors that would indicate whether individuals 
would benefit from indicated stepped-care interventions.
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Objectives To examine the effectiveness of paroxetine and cognitive behavioral 
therapy (CBT) in patients aged 60+ with a primary diagnosis of panic disorder with 
or without agoraphobia [PD(A)]. These treatments were compared with each other 
as well as with patients randomized to a waitlist. An additional objective was to 
examine the feasibility of these treatments [1].

Methods Adults aged 60+ with a principal diagnosis of PD(A) were recruited from 
an outpatient anxiety disorder clinic. Exclusion criteria were comorbid severe psy-
chiatric disorder, severe somatic disorder, contraindication to paroxetine, current 
adequate antidepressant or psychological treatment, past failure of paroxetine or 
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CBT, substance use disorder, dementia, and a score of 23 or less on the Mini-Mental 
State Examination (MMSE). Participants using benzodiazepines were asked to 
adhere to a fixed daily dose.

PD(A) diagnoses were verified using the Anxiety Disorder Interview Schedule- 
Revised (ADIS-IV). The patients were randomly assigned to 3 study conditions: 30 
patients to 14 weeks of protocolized CBT, 30 patients to paroxetine (dose titrated up 
to 40 mg daily by week 4 and maintained for 26 weeks), and 15 patients to a waitlist. 
The patients had assessments at baseline, week 8, week 14, and week 26.

The primary outcomes of anxiety cognitions and phobic avoidance were mea-
sured with the Agoraphobic Cognitions Questionnaire (ACQ) and Mobility 
Inventory Avoidance scale (MI-A). The MI-A is comprised of 2 subscales to gauge 
the severity of phobic avoidance of 27 situations, avoidance when alone (MI-AAL) 
and avoidance when accompanied (MI-AAC), and 1, single-item subscale to assess 
the frequency of panic attacks (MI-PF). Panic-free status was a secondary outcome 
measured. General psychopathology was another secondary outcome assessed 
using the Symptom Checklist-90 (SCL-90).

A mixed-model statistical analysis was conducted. A priori contrast between par-
oxetine and waitlist groups and CBT and waitlist groups was investigated. Post hoc 
contrast between paroxetine and CBT groups was also evaluated. Cohen’s d was 
calculated for effect size per treatment and between groups. More than 30% 
improvement on one of the primary outcome scales was deemed clinically relevant 
improvement.

Results A total of 49 patients (out of 153 patients screened) met criteria for the 
study. Among these patients, 67.3% had a chronic somatic disorder, 46.9% had 
cardiovascular disease, 10.2% had chronic obstructive pulmonary disease, and 
28.6% had another psychiatric disorder. Psychiatric comorbidities were higher in 
the paroxetine treatment arm; otherwise, there were no significant between-group 
differences.

Of patients randomized, 10.2% (five patients in total) did not complete the 
14-week treatment protocol (three for paroxetine due to side effect, protocol viola-
tion, and broken hip, respectively; one in CBT due to protocol violation; one on 
waitlist due to severe somatic illness). Of those who did complete CBT, eight 
patients were terminated after completing the treatment at week 14. At week 26, 
6.1% (two in paroxetine, one in CBT) refused participation in the follow-up 
assessment.

At 8 weeks and 14 weeks, the ACQ and MI-A scores showed significant improve-
ment in both the paroxetine (both P < 0.05) and CBT groups (P < 0.05 and P < 0.01, 
respectively) when compared to the waitlist group. These improvements persisted at 
follow-up during week 26. Between-group effects compared with the waitlist group 
as well as effect for within-group primary outcomes were moderate to large for both 
treatment arms. A clinically relevant improvement was found in 7/14 (50%) of 
patients in the paroxetine group, 9/18 (50%) in the CBT group, and 1/10 (9%, 
P = 0.057) of the waitlist group.
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A significant change was found in the paroxetine condition (P < 0.05) for the 
SCL-90 score, whereas the change in the CBT condition (P = 0.052) did not reach 
significance. The frequency of self-reported panic attacks fluctuated greatly. 
Therefore, the proportion of patients who had not experienced any panic attacks the 
week prior to the assessment was used to calculate the panic-free ratio. At week 14, 
the panic-free ratio in the paroxetine condition (P  <  0.05) showed significant 
improvement that was sustained at week 26 (P < 0.05); there was also improvement 
in the CBT condition (P = 0.16 and P = 0.06, respectively), although it did not reach 
significance.

Conclusions Protocolized CBT and paroxetine were each effective for patients 
aged 60+ with PD(A). Patients in each of these two treatment conditions showed 
significant improvement in catastrophic thinking about anxiety and panic, as mea-
sured by the ACQ, and phobic avoidance, as measured by the MI-A. There was 
good effect size compared to patients who had been placed on a waitlist for treat-
ment. The interventions showed good tolerability, with only four patients withdraw-
ing from treatment due to reasons related to intolerance. In the paroxetine group, 
there was also a significant reduction in general symptoms of psychopathology, as 
measured in the secondary outcome of the SCL-90 score.

Strengths of the Study
 1. This study had relatively low attrition rates, which not only suggests good toler-

ability of the interventions but also allows their effects to be assessed over the 
course of the entire experimental period of 26 weeks.

 2. The mixed-model analysis helped preclude bias that would have arisen from the 
method of last observation carried forward.

 3. The CBT used was protocolized and PD(A)-specific.
 4. Benzodiazepine use, if concomitant, was held at fixed dose throughout the study 

so as to minimize their effect on outcome.
 5. The study assessed on the basis of Jadad score indicates that this was a high- 

quality study with a score of 3 out of 5 [2].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2, 
low
3–5, 
high

Score 1 1 0 0 1 3
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Limitations of the Study
 1. This study was limited by small sample size, namely, 49 patients in total were 

randomly assigned to the three experimental arms.
 2. Generalizability was limited by the exclusion criterion that participants could 

not be on an antidepressant in an “adequate dose,” which was not defined in 
the paper.

 3. The sample included 60-year-old people and above living in the community, thus 
representing a relatively healthy sample of the geriatric population. More severe 
medical and psychiatric comorbidities were excluded.

 4. After randomization, psychiatric comorbidity was higher in the paroxetine arm 
of the condition, such that baseline patient characteristics were not uniform in 
all groups.

 5. This study did not distinguish between PD and PDA. Since the DSM-5, agora-
phobia is considered a distinct diagnosis rather than a qualifier of panic disorder. 
As such, its presentation and treatment may also benefit from being considered 
independently.

 6. The protocols and instruments used are those that have been validated in patients 
18–65 years, so their validity for this study’s population has not been tested. The 
instruments may be less suitable for assessing anxiety cognitions in the elderly.

Take-Home Points
 1. Panic disorder with and without agoraphobia in patients aged 60+ showed clini-

cally significant improvement with paroxetine and with protocolized CBT within 
14 weeks, as measured by decrease in the primary outcomes of anxiety cogni-
tions and phobic avoidance.

 2. Both these treatments showed good feasibility.

Practical Applications of the Take-Home Points
Older adults with PD(A) can benefit from pharmacological intervention or proto-
colized CBT within a relatively short period of time. This should encourage provid-
ers to intervene early so as to mitigate the consequences of untreated anxiety in the 
elderly.
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Objectives To examine the efficacy of a sequential approach to treating GAD 
among older adults using escitalopram and CBT for augmentation and relapse pre-
vention [1].

Methods Eligible study participants included adults ≥60 years old with a DSM-IV 
principal diagnosis of GAD as determined by the Structured Clinical Interview for 
DSM-IV and Hamilton Anxiety Rating Scale (HAM-A). Participants were recruited 
between 2008 and 2010, via primary care practices, mental health clinics, and 
advertisements at sites in Pittsburgh, San Diego, and St. Louis.
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Patients with comorbidities, such as unipolar depression, other anxiety disorders, 
or substance abuse/dependence, were included if GAD was the principal diagnosis 
and they had been in full remission from substance use for at least 6  months. 
Exclusions were made for anyone with a lifetime history of psychosis or bipolar 
disorder, cognitive impairment, current suicidal ideation, ongoing psychotherapy, or 
unstable medical illness.

Patients taking psychotropic medications were tapered off of these at least 
2 weeks before entering the study; however, some patients taking benzodiazepines 
or prescription sleep medication remained on a consistent, but usually lower, daily 
dose throughout the study.

Outcomes were anxiety, as measured by the HAM-A, and pathological worry, as 
measured by the Penn State Worry Questionnaire. The HAM-A was chosen due to 
its status as the gold standard outcome measure in pharmacotherapy studies for 
GAD. The Penn State Worry Questionnaire was chosen due to its common use as an 
outcome measure in psychotherapy studies of GAD.

The study utilized a sequential approach to treatment, with three noted phases: 
acute, augmentation, and maintenance. In the acute phase, all participants were 
treated with 12 weeks of open-label escitalopram, starting at 10 mg/day with titra-
tion to 20 mg/day after 4 weeks if not improved. If a participant exhibited at least 
20% improvement in HAM-A, then they were randomized to one of the four 
conditions:

 1. Sixteen weeks of escitalopram augmented with 16 sessions of CBT, followed by 
28 weeks of escitalopram.

 2. Sixteen weeks of escitalopram without CBT, followed by 28  weeks of 
escitalopram.

 3. Sixteen weeks of escitalopram plus CBT, followed by 28 weeks of placebo.
 4. Sixteen weeks of escitalopram without CBT, followed by 28 weeks of placebo.

CBT consisted of 16 manualized sessions targeting worry and anxiety. For ongo-
ing assessment, participants completed the HAM-A every 4 weeks during augmen-
tation and every 2 weeks during maintenance. The Penn State Worry Questionnaire 
was given only at the start and conclusion of the augmentation and mainte-
nance phases.

Intent-to-treat analysis was used for evaluation of the augmentation and mainte-
nance phases. The augmentation effect of CBT was defined by a HAM-A score ≤10 
and a decrease of ≥8.5 points on the Penn State Worry Questionnaire, based on 
previous research definitions of treatment response. Kaplan-Meier survival analyses 
were employed to compare cumulative incidence of relapse across the four condi-
tions in analysis of the maintenance phase.

Results One hundred fifty-eight patients were screened, 86 were started on open- 
label escitalopram, and 73 were randomized. Sixty-three out of 73 (95%) partici-
pants completed the 13-month protocol following randomization. Patient attrition 
occurred in the acute phase due to side effects or lack of efficacy. Participants with-
drew during the augmentation phase due to dissatisfaction with medication or loss 
to follow-up.
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The four treatment groups did not differ demographically; however, the group 
assigned to the placebo arm had a statistically significant higher proportion of par-
ticipants with a baseline comorbid anxiety disorder (P  =  0.03). There were also 
differences across study sites in age, education level, and mean Penn State Worry 
Questionnaire scores. Differences were not included as covariates because the pres-
ence of comorbid anxiety and differences across sites in age, education, etc. did not 
predict outcomes on HAM-A or Penn State Worry Questionnaire scores in the aug-
mentation or relapse prevention stages.

During the augmentation phase, there was no statistically significant difference 
in response based on HAM-A between the escitalopram-plus-CBT group (75%; 
95% confidence interval (CI), 60.2–87.6) and the escitalopram-only group (67.6%; 
95% CI, 52.5–81.8). However, a statistically significant improvement was found 
when measured by Penn State Worry Questionnaire, with participants receiving 
CBT approximately three times more likely to respond than those who did not 
receive CBT [odds ratio (OR) = 3.19; 95% CI, 1.00–10.14; P < 0.05). When mea-
suring response with the Penn State Worry Questionnaire, participants in the 
escitalopram- plus-CBT group had greater symptomatic improvement of pathologi-
cal worry.

In maintenance, there were differences across the four conditions as measured by 
cumulative incidence of relapse. Participants given maintenance escitalopram had 
significantly lower relapse rates than those receiving placebo, regardless of CBT 
assignment (2.7%; 95% CI, 0.3–17.7). This finding was considered so robust that 
the effect of CBT was only examined within the group receiving placebo. In this 
subset, those receiving CBT had lower rates of relapse (25.0%; 95% CI, 10.2–31.9) 
than those without CBT (66.4%; 95% CI, 44.0–87.1).

Conclusions Results from this sequential study of CBT augmentation of escitalo-
pram pharmacotherapy from a RCT of older adults with GAD support the use of 
CBT for patients, after starting a selective serotonin reuptake inhibitor (SSRI), for 
augmentation and/or maintenance treatment.

Strengths of the Study
 1. The study had RCT design.
 2. It used sequential study approach to model real clinical practice.
 3. The study sample included only older adults (≥60 years).
 4. The study adds to a limited body of evidence examining CBT for augmentation 

of medication in anxiety disorders.
 5. The study is unique among prior research in examining evidence for the relapse 

prevention benefits of CBT.
 6. There was 95% completion rate for the study.
 7. Intention-to-treat analysis was used.
 8. Study findings on SSRIs for maintenance in GAD are consistent with prior 

research findings in younger populations.
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Limitations of the Study
 1. It has small sample size.
 2. It has low power for HAM-A effect size.
 3. It has limited generalizability (demographically, participants were mostly white).
 4. There is no active control condition for CBT.

Take-Home Points Although small in size, this RCT trial provides evidence to 
support the use of sequenced escitalopram and CBT for augmentation and mainte-
nance treatment of GAD in older adults. CBT augmentation was found to reduce 
pathological worry. Both escitalopram and CBT prevented relapse. Furthermore, 
efficacy and safety of CBT indicate that it is a more acceptable strategy than other 
strategies such as augmentation and maintenance with benzodiazepines, which have 
a poor risk-benefit ratio.

Practical Applications of the Take-Home Points Among older adults with GAD, 
referral to CBT may be beneficial for augmentation and maintenance of therapy 
with an SSRI.
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Chapter 16
A Meta-Analysis of Cognitive Functioning 
in Older Adults with PTSD

Avee Champaneria and Kristin McArthur

Authors of the Original Article Sage Schuitevoerder, Jay W Rosen, Elizabeth W 
Twamley, Catherine R Ayers, Heather Sones, James B Lohr, Elizabeth M Goetter, 
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Journal Publisher Journal of Anxiety Disorders.

Year of Publication 2013.

Type of Study Meta-analysis.

Funding Sources Clinical Science R&D Program of the Veterans Health 
Administration.

Objectives The investigators conducted a meta-analysis to examine cognitive 
functioning in older adults with PTSD and without PTSD, with the hypothesis that 
older adults with PTSD would exhibit poorer performance in the cognitive domains 
studied [1].

Methods The authors used established guidelines for systematic reviews of the 
evidence for public health issues [2]. They queried PubMed, PsycINFO, and 
PILOTS to find eligible articles by combining the terms “posttraumatic stress 
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disorder” or “PTSD” with “neuropsychology,” “neurocognitive,” or “cognitive 
impairment.” They used the following inclusion criteria: journal articles had to be 
peer-reviewed, had to be in the English language, and should have human subjects 
over the age of 65, and articles had to provide data from which an effect size could 
be calculated for at least one neuropsychological test. They used the following 
exclusion criteria: search engine results lacking an abstract (including letters to the 
editor), articles focused on maladaptive thinking patterns/cognitive distortions 
rather than cognitive deficits, and articles that did not include a discussion of the 
words “elderly,” “aged,” “older adults,” or “senior,” or did not make any statistical 
inferences about participants older than 60 years.

Investigators used a priori method to identify ten categories of cognitive domains 
to be studied: global cognitive functioning, premorbid intelligence, processing 
speed, attention and working memory, learning, memory, language, visuospatial 
abilities, executive functioning, and fine motor skills.

Established test interpretation guidelines and recommendations were used to 
identify the potential challenges in the interpretation of the cognitive status in older 
adults with PTSD. Potential confounds included age; premorbid cognitive function-
ing and education; ethnicity/culture; severity, chronicity, and onset of PTSD symp-
toms; psychiatric disorders other than PTSD; drug and alcohol use; sleep disorders 
and fatigue; pain; medical conditions; exercise; cigarette smoking; and medications. 
The investigators examined the statistical control of these variables in the articles.

Investigators examined three levels of trauma exposure: PTSD positive (PTSD+), 
trauma exposed but PTSD negative (PTSD−), and non-trauma-exposed healthy 
comparison (HC) samples.

Investigators calculated effect sizes for two comparisons: PTSD+ vs. PTSD− 
and PTSD+ vs. HC. Effect sizes were calculated using the standardized mean dif-
ference statistic (Hedges’ g), and they subtracted the mean of the comparison group 
from the mean of the PTSD+ group; therefore, negative effect size (ES) suggests 
poorer cognitive performance. Investigators used a well-documented way of stan-
dardizing measures within each study and across the studies for each of the cogni-
tive domains, in essence, making standardized composite scores based on relevant 
measures for each domain before calculating the mean effect size across studies, 
allowing for comparisons between measures that are otherwise on different scales. 
They used fixed-effects model to control for unobserved study-specific variation. 
They prevented for preferential weighing by averaging the effect sizes in studies 
which used data from various cognitive measures from the same group of 
participants.

Results Eleven articles met the criteria for the systematic review; 77 were excluded 
according to the exclusion criteria. Total sample sizes in the identified articles 
ranged from 25 to 114, and mean age range was 62–80 years. Six studies examined 
participants who identified as Jewish or Israeli and had experienced Holocaust- 
related trauma; and five studies included veterans from the United States with 
trauma from combat and captivity as POWs.
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All studies utilized PTSD-specific structured clinical interviews and self-report 
measures to assess for PTSD symptoms/diagnosis and trauma exposure. Ten studies 
included a trauma inventory—Trauma History Questionnaire, Combat Exposure 
Scale, Childhood Trauma Questionnaire, and Live Events Questionnaire. One study 
conducted a chart review of previously administered trauma inventories to assess 
for traumatic events. Nine studies used the Clinician Administered PTSD Scale to 
assess for current and lifetime PTSD symptoms. One of these studies administered 
a version of the CAPS that assessed symptoms in a 1-week period, rather than the 
1 month required to meet diagnosis of PTSD. Two of the studies used self-report 
measures of PTSD—the Mississippi Scale for Combat-Related PTSD and the Post- 
traumatic Stress Diagnostic Scale.

The meta-analysis included 72 tests or subtests measuring cognitive functioning 
utilized in the studies. The potential confound of age was controlled in all studies 
using age-related test norms, evaluation of age-equivalency between groups with 
statistical tests, or matched comparison samples using methodological control. Ten 
studies (91%) accounted for the severity of PTSD, major comorbid psychiatric con-
ditions, and the impact of medical, neurological, or cerebrovascular conditions. 
Nine studies (82%) assessed past drug or alcohol use. Education and medications 
were accounted for less consistently in the studies, 64% and 55%, respectively. 
Only 36% of the studies established statistical equivalency of ethnicities between 
comparison groups or the age of index trauma. The potential confounding factors of 
sleep disorder, cigarette smoking, exercise, pain, or impact of the effort on testing 
results were not accounted for in any of the studies.

All studies used means comparisons to evaluate the impact of trauma exposure 
or PTSD on neurocognition. Seven studies compared three groups: PTSD+, PTSD−, 
and HC. Three studies compared PTSD+ and PTSD− groups. One study compared 
two PTSD+ samples, with and without comorbid schizophrenia to a sample of 
HC. Almost all the studies used a cross-sectional design.

Five of the 11 studies utilized a shared sample of participants who were survivors 
of the Holocaust. Two of the studies reported data from the same cohort of combat 
veterans. Ultimately, six unique samples were considered in the calculations of 
effect size.

The investigators calculated effect sizes for each cognitive domain (refer to 
Table 16.1) and for comparison between Holocaust survivors and combat veterans 
as well (refer to Table 16.2). They tested for heterogeneity when determining the 
effect sizes and, when appropriate, made adjustments to correct for between and 
within study variances.

Conclusion Investigators found that older adults with PTSD exhibited poorer per-
formance in all cognitive domains in comparison to trauma-exposed older adults 
without PTSD and healthy controls. Memory showed a large effect size when com-
paring the PTSD+ and PTSD− samples. Effect size was larger for the cognitive 
domain of learning in the PTSD+ vs. HC than with PTSD+ vs. PTSD− samples. 
When comparing the samples of PTSD+ to PTSD− and PTSD+ to HC, the effect 
sizes were moderate to large in the combat veteran samples. In the samples of the 
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Table 16.1 Cognitive domain ES for comparison samples PTSD+ vs. PTSD and PTSD+ vs. HC

Domain
Comparison 
sample Mean effect size

95% CI for mean 
ES

All cognitive domains PTSD+ vs. PTSD− − 0.58 − 1.05, − 0.10
PTSD+ vs. HC − 0.72 − 0.90, − 0.54

Global cognitive 
functioning

PTSD+ vs. PTSD− N/A (no measures 
provided)

N/A

PTSD+ vs. HC − 1.01 N/A
Premorbid intelligence PTSD+ vs. PTSD− − 0.71 − 1.47, 0.04

PTSD+ vs. HC − 0.98 − 1.15, − 0.82
Processing speed PTSD+ vs. PTSD− − 1.17 N/A

PTSD+ vs. HC − 0.87 N/A
Attention and working 
memory

PTSD+ vs. PTSD− − 0.67 − 1.66, 0.88

PTSD+ vs. HC − 0.28 N/A
Learning PTSD+ vs. PTSD− − 0.40 − 0.54, − 0.26

PTSD+ vs. HC − 0.72 − 1.09, − 0.35
Memory PTSD+ vs. PTSD− − 0.97 − 1.83, 0.48

PTSD+ vs. HC − 0.73 − 1.02, − 0.44
Language PTSD+ vs. PTSD− − 0.34 − 0.86, 0.18

PTSD+ vs. HC N/A (no measures 
provided)

N/A

Visuospatial abilities PTSD+ vs. PTSD− − 0.61 − 0.81, − 0.42
PTSD+ vs. HC − 0.61 − 0.77, − 0.44

Executive functioning PTSD+ vs. PTSD− − 0.80 − 1.79, 1.04
PTSD+ vs. HC − 1.49 N/A

Fine motor skill PTSD+ vs. PTSD− N/A (no measures 
provided)

N/A

PTSD+ vs. HC − 0.47 N/A

Table 16.2 ES for comparison groups PTSD+ vs. PTSD- and PTSD+ vs. HC for Holocaust 
survivors and combat veterans

Comparison sample Effect size 95% CI for mean ES

Holocaust survivors PTSD+ vs. PTSD− − 0.47 N/A
PTSD+ vs. HC − 0.66 − 0.70, − 0.62

Combat veterans PTSD+ vs. PTSD− − 0.74 − 1.21, − 0.03
PTSD+ vs. HC − 0.91 N/A

Holocaust survivors, however, the effect sizes were small to moderate. This poses a 
question whether combat traumas impact the cognitive abilities differently in older 
adults and if there are combat-specific factors at play, or whether there are some 
protective factors in the Holocaust survivors, warranting further research. In the 
cognitive domain of learning, the effect size was about half the magnitude for 
PTSD+ vs. PTSD− comparison group as the PTSD+ vs. HC, suggesting that trauma 
exposure may be a contributing factor to poorer performance in learning. The  largest 
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differences between older adults with PTSD and HC were in the areas of processing 
speed, learning, memory, and executive functioning; thus, cognitive training may be 
an appropriate intervention. Additional research is needed to examine the impact of 
cognitive deficits on treatment interventions in older adults with PTSD.

Strengths of the Study
• The investigators used a priori method to identify ten cognitive domains and 

classify the neuropsychological measures by sub-scales to facilitate systematic 
comparison.

• The investigators examined methodological challenges across the studies to 
inform future efforts in research.

• This meta-analysis highlights the scarcity of peer-reviewed empirical studies on 
cognitive functioning in older adults with PTSD.

Limitations of the Study
• Almost all the studies employed a cross-sectional design; therefore, the impact 

of course of PTSD and symptom fluctuation on cognitive status could not be 
assessed.

• Study samples were restricted to groups of Holocaust survivors and combat vet-
erans, limiting its generalizability.

• The combat veteran samples comprised entirely of men, limiting 
generalizability.

• Cohort effects have been well established in psychological studies of intelligence 
and other cognitive structures [3, 4], which may also limit generalizability.

• Sample sizes were relatively small in many of the studies and may have provided 
insufficient statistical power.

• Many of the studies which examined memory deficits failed to account premor-
bid level of functioning or for the effects of attention/learning.

• The potential confounds like sleep disorder, exercise, pain, cigarette smoking, or 
the impact of effort on the test results were not accounted of controlled for in any 
of the studies.

• There was inconsistency in reporting of the neuropsychological test scores—
raw, scaled, and standard formats—likely impacting indices of heterogeneity.

• There was infrequent reporting of premorbid IQ, which is an established risk 
factor for developing PTSD prior to trauma exposure in younger adult sam-
ples [5].

Take-Home Points
There is scarcity of peer-reviewed empirical research on cognitive function of older 
adults with PTSD.  This meta-analysis provides evidence that older adults with 
PTSD perform more poorly on tests of memory in comparison with older adults 
without PTSD; however, the generalizability of these results is limited. Cognitive 
training could be an appropriate intervention to help improve processing speed, 
learning, memory, and executive functioning in older adults with PTSD.
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Practical Applications of the Take-Home Points
Further empirical research is needed to assess for cognitive function in older adults 
with PTSD.
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Chapter 17
Anxiety as a Predictor for Cognitive 
Decline and Dementia: A Systematic 
Review and Meta-Analysis
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Authors of the Original Article Bernice Gulpers, Inez Ramakers, Renske Hamel, 
Sebastian Köhler, Richard Oude Voshaar, Frans Verhey

Journal Publisher The American Journal of Geriatric Psychiatry.

Year of Publication 2016.

Type of Study Systematic review and meta-analysis.

Funding Sources NA.

Objectives
 1. To determine if anxiety is predictive of cognitive decline, cognitive impairment, 

and/or dementia among individuals in the community.
 2. To determine whether anxiety predicts the conversion of mild cognitive impair-

ment (MCI) to dementia among individuals at specialized memory clinics [1].

Methods The investigators searched PubMed, PsycINFO, Embase, and CINAHL 
databases until January 2015 for relevant cohort studies that evaluated the associa-
tion between anxiety and cognitive decline or conversion to dementia using various 
search terms.

The investigators included longitudinal cohort studies that evaluated clinically 
relevant anxiety that was based on either a validated scale or an anxiety disorder 
according to either the International Classification of Diseases or the Diagnostic and 
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Statistical Manual of Mental Disorders criteria in specialized care and International 
Classification of Primary Care criteria or equivalent in primary care.

The investigators excluded studies where anxiety was only assessed as a trait or 
personality characteristic, the participants had dementia at baseline, and a cohort of 
individuals restricted to specific somatic diseases at baseline like diabetes, stroke, or 
depression and individuals with mild cognitive disorder with established underlying 
neurodegenerative pathology were included. Only studies published in English, 
German, French, and Dutch language were included.

The two authors independently extracted the following information from the rel-
evant studies: the number and percentage of cognitive decline or dementia, the cross 
table for anxiety and cognitive decline or dementia, the odds ratios, hazard ratios, 
relative risks or β, 95% confidence intervals, p values, the covariates, and the overall 
conclusion of the study. They also extracted the following information from each of 
the studies: the cohort, baseline diagnosis, definition of cognitive status at baseline, 
setting, included ages, inclusion and exclusion criteria, cognition scale, anxiety 
scale, number of subjects, mean age and standard deviation, number of women and 
men, education in years, mean score of Mini-Mental State Examination (MMSE) 
and standard deviation, mean score on the anxiety scale and the standard deviation, 
and the mean of follow-up years and the standard deviation. They used a third author 
to resolve any disagreements regarding the data that was obtained. The investigators 
also contacted the corresponding authors of relevant studies when the data was 
incomplete for the meta-analysis.

To access the quality of the studies, the 2 authors independently rated a total of 
26 items from each of the included studies that were related to the following: sample 
of patients, the follow-up of patients, the loss to follow-up, the outcome, the prog-
nostic variable, and the analysis. These items were rated being present (1), question-
able (0.5), or absent (0). To obtain a global measure of the quality of the study, these 
scores were then summed and divided by the total number of items (range, 0–1.0). 
Pooled relative risks were calculated when it was possible to evaluate anxiety as a 
possible risk factor for cognitive decline, cognitive impairment, and dementia in 
community studies and for conversion of individuals with mild cognitive impair-
ment (MCI) to dementia at specialized memory clinics.

Results The investigators included a total of 20 studies in the systematic review 
and meta-analysis. There was no evidence for possible publication bias across all 
studies.

Objective 1: Data from Community-Based Studies
 A. Anxiety and Rate of Cognitive Decline.

The investigators included data from 7 studies with 23,871 participants that eval-
uated the relation between anxiety and decline on individual cognitive domains. The 
average methodological quality of these studies was 0.74. Given the heterogeneity 
in the cognitive domains and the cognitive tests used in these studies, a meta- 
analysis could not be conducted. Only one out of seven studies showed an associa-
tion between anxiety and significant memory decline. Three of the five studies that 
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evaluated executive functioning indicated that anxiety is predictive of a decline in 
executive functioning. The findings on all other cognitive domains were found to be 
nonsignificant.

 B. Anxiety and Risk for Incident Cognitive Impairment.

There were 4 studies with 4155 participants that evaluated the association 
between anxiety and the risk for incident cognitive impairment. The average meth-
odological quality of the studies was 0.80. The investigators did not find any hetero-
geneity found among studies. A significant association was noted between anxiety 
and incident cognitive impairment among community-dwelling individuals [pooled 
relative risk (RR) = 1.77, p < 0.001]. When only studies with adjusted relative risks 
(n = 2) were included, the association remained significant (RR = 1.92, p < 0.001). 
The Population Attributable Risk (PAR) was 6.5% of the risk for incident cognitive 
impairment that was attributable to anxiety indicating a causal relationship.

 C. Anxiety and Risk for Incident Dementia.

There were 6 studies with 6004 participants that evaluated the association 
between anxiety and the risk for incident dementia. The average methodological 
quality score for these six studies was 0.75. There was significant heterogeneity 
noted among the studies. The meta-analysis showed that anxiety was a significant 
predictor for incident dementia with a RR = 1.57 (P = 0.040). The mean age of the 
study sample had a significant effect on the heterogeneity. The association with 
anxiety and risk for incident dementia was greater among individuals aged ≥80 years 
when compared to individuals ≤80 years in age (RR = 2.51 vs 1.23). The two stud-
ies with a mean of participants ≥80 years that used clinician-based anxiety scales 
showed stronger associations with anxiety and incident dementia. The PAR sug-
gested that 7.9% of the risk for dementia was attributable to anxiety with the 
assumption that anxiety and dementia are causally related. In a meta-analysis of the 
data from a subgroup analysis of three studies that included individuals with MCI at 
baseline and had a mean methodological quality of 0.78, the investigators found a 
nonsignificant risk for anxiety and the development of incident dementia [RR = 1.35; 
95% confidence interval (CI), 0.84–2.15; P = 0.213].

Objective 2: Data from Memory Clinics
A meta-analysis of the data from 6 studies with 2589 subjects and an average meth-
odological quality of 0.77 found a nonsignificant risk for anxiety and the conversion 
rate from MCI to dementia in clinical samples [RR = 1.21; 95% CI, 0.90–1.63; 
P = 0.200]. There was significant heterogeneity across the studies, and the hetero-
geneity was caused by the use of a clinician-rated anxiety scale in one study. It was 
also noted that the studies that did not use a clinician-rated anxiety scale reported a 
greater effect for anxiety.

A meta-analysis of the data from 4 studies and 2364 participants that only used 
adjusted measurements showed a nonsignificant risk for anxiety and the conversion 
rate from MCI to dementia in clinical samples [RR = 1.16; 95% CI, 0.75–1.81; 
P  =  0.512]. There was significant heterogeneity across studies, and the 
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heterogeneity was caused by the use of a clinician-rated anxiety scales and the mean 
differences of the Mini-Mental State Examination (MMSE). The effect of anxiety 
was greater in studies with a lower MMSE at baseline when compared to higher 
MMSE at baseline (RR, 1.47 versus 0.98).

Conclusions The data from this systematic review and meta-analysis indicates that 
anxiety is associated with a greater risk for incident cognitive impairment and pos-
sibly for incident dementia among individuals living in the community. The overall 
risk for incident cognitive impairment and dementia among community-dwelling 
individuals that was attributable to anxiety was 6.5% and 7.9%, respectively. 
Additionally, the association between anxiety and incident dementia appears to be 
higher among individuals ≥80 years in age. The association between anxiety and 
cognitive decline among community-dwelling individuals was not identified. 
Among individuals with MCI, the association between anxiety and the progression 
to dementia could not be established among individuals evaluated in specialized 
memory clinics. It remains uncertain whether the association between anxiety and 
cognition is a result of reverse causality as there was no consistent association 
between anxiety and cognitive aging.

Strengths of the Study
 1. This study provides a comprehensive review of the available literature by includ-

ing studies that evaluated individuals from both the community and specialized 
memory clinics.

 2. The risk of referral bias was minimized including individuals from the commu-
nity and specialized memory clinics.

 3. There is Quality of Meta-analysis [2]:

 (i) Study question clearly stated: yes.
 (ii) Comprehensive literature search: yes.
 (iii) Complete data abstraction: yes.
 (iv) Appropriate evaluation of results: yes.
 (v) Evaluation for publication bias: yes.
 (vi) Applicability of results: yes.
 (vii) Funding sources/conflicts of results noted: unclear.

Limitations of the Study
 1. The number of studies available for the final review is small.
 2. Meta-analysis could not be limited to studies reporting fully adjusted relative 

risk due to limited number of available studies.
 3. Studies used different scales to measure symptoms of anxiety resulting in sig-

nificant heterogeneity between studies.
 4. The association between any specific subtype of anxiety and cognitive changes 

could not be evaluated as the number of studies was small.
 5. Only 5 of the 20 articles included in the review were corrected for co-occurring 

depressive symptoms. Depression is an identified risk factor for the progression 
of MCI to dementia.
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Take-Home Points
 1. Anxiety is associated with a greater risk for incident cognitive impairment 

among individuals living in the community.
 2. Anxiety is possibly associated with a greater risk for incident dementia among 

individuals who live in the community, especially among individuals 
≥80 years in age.

 3. The association between anxiety and cognitive decline could not be established 
among individuals living in the community.

 4. The association between anxiety and the progression of MCI to dementia could 
not be established among individuals evaluated in memory clinics.

Practical Applications of the Take-Home Points Clinicians who evaluate older 
adults for psychiatric symptoms including anxiety should also assess their cognitive 
functioning as there may be evidence for incident cognitive impairment and demen-
tia among these individuals. It may also be prudent to serially monitor cognition 
among these individuals so as to detect any progression of cognitive decline.
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Chapter 18
A Pilot Study of Standardized Treatment 
in Geriatric Bipolar Disorder

Hanadi Ajam Oughli and Kalya Vardi

Authors of the Original Article Ariel G. Gildengers, Benoit H. Mulsant, Amy 
E. Begley, Mary McShea, Jacqueline A. Stack, Mark D. Miller, Andrea Fagiolini, 
David J. Kupfer, Robert C. Young, Charles F. Reynolds 3rd.
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Year of Publication 2005.

Type of Study Prospective, open-label, pilot study.

Funding Sources Public Health Service grants, MH19986, MH52247, MH01684, 
MH01613, and MH067028, and the Commonwealth of Pennsylvania Department 
of Health grant ME-02385.

Objectives The objective of this study is to assess the feasibility of recruiting, 
assessing, treating, and monitoring older adults (aged ≥60 years) with a diagnosis 
of bipolar disorder under standardized treatment conditions [1].

Methods This study recruited subjects by approaching patients aged ≥60  years 
with bipolar disorder who were either inpatients at the University of Pittsburgh 
Medical Center (UPMC) Western Psychiatric Institute and Clinic or outpatients at 
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the UPMC Intervention Research Center for Late-Life Mood Disorders. The diag-
nosis of bipolar disorder was then confirmed through the Structured Clinical 
Interview for the DSM-IV (SCID) which was reviewed by at least three geriatric 
psychiatrists.

The primary outcome measure was the number of “days well” which was defined 
as a score of ≤10 on the 17-item Hamilton Rating Scale for Depression (Ham-D-17) 
and ≤7 on the Young Mania Rating Scale (YMRS). Both measures were adminis-
tered during the acute, continuation, and maintenance phases of the study. A straight 
line connected successive assessment points, and any day on the line that was below 
the cutoff was counted as a “day well.” Trough levels of lithium and valproate were 
measured during each clinical assessment. Medication side effects were evaluated 
using the UKU Side Effect Rating Scale.

Treatment was divided into the acute, continuation, and maintenance phases. 
Subjects with “clinically significant mood symptoms” began in the acute phase of 
treatment and were evaluated weekly by a psychiatrist and a master’s-level clini-
cian. Acute treatment continued until remission, defined as Ham-D-17 and YMRS 
scores ≤10 for 4 consecutive weeks. Subjects subsequently entered the continuation 
phase for 12 weeks during which evaluations occurred every 2 weeks. Subjects with 
Ham-D-17 and YMRS scores ≤10 for 12 consecutive weeks entered the mainte-
nance phase of the study, which lasted for 1 year with study visits and mood ratings 
every 4 weeks. Subjects in the continuation or maintenance phases who developed 
an acute mood episode could reenter the acute phase and continue in the study for 
up to 2 years.

Medication adjustment followed protocols modeled after the Systematic 
Treatment Enhancement Program for Bipolar Disorder (STEP-BD) and included 
monotherapy with lithium or valproate, or combination therapy. The protocols are 
not detailed in the article. The authors disclosed that lithium doses ranged between 
300 and 900  mg per day and were titrated up to a plasma level of 0.5  mEq/
L–1.0 mEq/L. Valproate doses ranged between 500 and 1500 mg per day and were 
titrated to a plasma level of 40 mcg/ml–100 mcg/ml. One of the goals of the proto-
cols was to minimize antipsychotic and antidepressant use. However, those medica-
tions were allowed if deemed clinically necessary by a study psychiatrist.

The intervention did not include manualized psychotherapy, but the treatment 
took place in a supportive clinic that regularly offered education about bipolar dis-
order, treatment adherence, sleep hygiene, and partnering with family members. 
The study did not include any measure of treatment adherence. However, patients 
who were “grossly noncompliant” were dismissed from the study.

Results Of the 31 patients who consented to the study, 4 participants withdrew 
consent due to the following reasons: family members’ disapproval of research, 
discontent with investigators’ recommendation to discontinue alcohol use, diffi-
culty with transportation, and inconvenience of the study requirements. Two partici-
pants died from natural causes (one from cardiac arrest and one from respiratory 
failure), and two participants were terminated for treatment nonadherence.
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The mean age of all participants was 71.9 years. There were 17 female partici-
pants recruited into the study. Regarding ethnicity, 28 were Caucasian, 2 were 
African American, and 1 was Asian. Twenty-three participants had bipolar I and 
eight participants had bipolar II. The median age of onset was 30 years. Seven par-
ticipants developed bipolar disorder after the age of 50. The median follow-up 
period was 398 days (range, 20–735).

The mean modal dose of lithium (n = 17) was 657 mg/day (SD, 376; median, 
600; range, 150–1500), and the mean modal serum level was 0.67 mEq/L (SD, 0.24; 
median, 0.7; range, 0.23–1.0). The mean modal dose of valproate (n  =  11) was 
806 mg/day (SD, 341; median, 750; range, 250–1500), and the mean modal serum 
level was 66.1 mcg/ml (SD, 14.8; median, 8.75; range, 2.5–30). Four subjects were 
treated with risperidone. Three subjects received a combination of lithium and olan-
zapine. One subject received a combination of lithium, valproate, and olanzapine. 
Seven subjects received a combination of a mood stabilizer, an atypical antipsy-
chotic, and an antidepressant. In 24 subjects, antidepressant medications were initi-
ated and continued. Subjects took an average of 2.4 mood stabilizers (SD, 1.6), 1.6 
antidepressants (SD, 0.9), and 1.3 sedative-hypnotics (SD, 0.5) either sequentially 
or concurrently.

Upon entering the study, 11 subjects were in an acute episode. Over the entire 
study, 12 subjects were treated for mania or hypomania, 16 were treated for depres-
sion, and 4 were treated for a mixed episode. Twenty-nine participants achieved 
“recovery” with Ham-D-17 ≤ 10 and YMRS ≤7 on at least 1 assessment day. Three 
subjects (10%) were in remission throughout the study. The mean percentage of 
days well was 72.5% (SD, 23.4). The mean score on the total UKU Side Effect 
Rating Scale was 9.3 (SD, 3.3). The article did not include any description or analy-
sis of subject-level data.

Conclusions Evidence from this prospective, open-label, pilot study indicated that 
it is feasible to recruit, assess, treat, and monitor older adults with bipolar disorder 
in a standardized treatment study. The results also suggest that lithium and valproate 
are beneficial and tolerable treatments for bipolar disorder in older adults. While the 
mean percentage of days well was 72.5%, only 10% of subjects experienced sus-
tained recovery.

Strengths of the Study
 1. This is a prospective trial.
 2. It has few exclusion criteria.
 3. This study demonstrated the feasibility of assessing standardized medication 

treatment protocols in older adults with bipolar disorder.
 4. It highlights the morbidity of bipolar disorder in older adults and the need for 

more research.

Limitations of the Study
 1. This study had a small sample size.
 2. The study population lacked racial diversity.
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 3. There was no formal assessment of medication adherence.
 4. There were no clear recommendations of how to optimize study protocols in a 

larger trial.

Take-Home Points This is a prospective, open-label, pilot study [2] that demon-
strates the feasibility of studying standardized medication treatment protocols in 
older adults with bipolar disorder. It suggests that while lithium and valproate are 
beneficial and tolerable treatments, many older adults with bipolar disorder do not 
achieve sustained remission.

Practical Applications of the Take-Home Point Standardized treatment studies 
for older adults with bipolar disorder are feasible and necessary to improve clinical 
outcomes for these patients.
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Objectives To determine the prevalence, clinical features, and mental health ser-
vice use of older adults (60 years or older) treated in a large public mental health 
system [1].

Methods This study analyzed data from 2903 individuals in the San Diego 
County’s Adult and Older-Adult Mental Health Services (AOAMHS) database from 
1999 to 2003. Patients were included if they were diagnosed with bipolar I disorder, 
bipolar II disorder, bipolar disorder not otherwise specified, or cyclothymia 
(DSM-IV) [2] by a treating clinician and received at least one service from 2002 to 
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2003. Exclusion criteria included patients who received a diagnosis of schizophre-
nia from 2002 to 2003 and those who resided in justice-related settings.

Demographic variables were age (categorized into a young adult group (age 
18–39), middle-aged group (age 40–59), or elderly group (age 60 and older)), gender, 
ethnicity, language preference, education, marital status, and living situation. Clinical 
variables included the presence of any substance use disorder, cognitive use disorder, 
and Global Assessment of Functioning (GAF) scores averaged across admissions 
from all services received. Mental health service utilization was defined as the pres-
ence or absence of at least one visit to any mental health service (inpatient psychiatric 
hospitalization, crisis residential, emergency psychiatric unit, outpatient clinic, psy-
chiatric emergency response team, or case management) from 2002 to 2003.

The investigators determined the prevalence of bipolar disorder across the three 
defined age groups from 1999 to 2000, 2000 to 2001, 2001 to 2002, and 2002 to 
2003 and examined the demographic, clinical, and mental health service use vari-
ables in the 2002–2003 data set. The authors compared the demographic and clini-
cal characteristics across the three age groups using two-tailed chi-square tests for 
categorical variables, analysis of variance for continuous variables, and Tukey’s 
honestly significant difference tests in post hoc pairwise comparison of variables. 
They also used logistic regression analyses to determine the odds of using a particu-
lar mental health service while controlling for variables that significantly differed 
between elderly and younger groups (substance use disorder, independent living 
status, and GAF score).

Results Of 34,970 patients who received at least one mental health service during 
2002–2003, 2903 (8.3%) were diagnosed with bipolar disorder. The elderly 
(age ≥ 60) accounted for only 9.2% of these cases (consistent from 1999 to 2003), 
while young and middle-aged adults comprised 46.1% and 44.7% of cases, respec-
tively. The proportion of patients with bipolar disorder receiving care compared to 
the total number of patients receiving care from 2002 to 2003 was lower among the 
elderly (7.0%) when compared to middle-aged (8.7%) or younger groups (8.3%) 
(χ2 = 35.7; P < 0.001).

Elderly patients who received mental health services were less likely to have a 
substance use disorder (8.3%) when compared to young adults (37.6%) or middle- 
aged adults (27.8%) (χ2 = 97.9; P < 0.001). However, this same group was more 
likely to have a cognitive disorder (2.3%) when compared to younger groups (0.2%) 
(χ2 = 24.1; P < 0.001) and have lower GAF admission score (elderly, 39.6; young 
adult, 43; middle-aged adult, 42; F2 = 7.9; P < 0.001).

Logistic regression found that when controlling for substance use and cognitive 
disorder diagnoses, independent living status, and GAF, elderly adults with bipolar 
disorder were less likely to use inpatient (adjusted odds ratio (aOR)  =  0.26 
(0.14–0.49), P  <  0.001), outpatient (aOR  =  0.43 (0.20–0.063), P  <  0.001), and 
emergency psychiatric services (aOR = 0.46 (0.29–0.72), P < 0.001) when com-
pared to younger adults. However, elderly adults with bipolar disorder were more 
than twice as likely (aOR = 2.07 (1.52–2.82), P < 0.001) to use case management 
services than their younger counterparts.

C. M. Smith and K. McArthur



107

Conclusions Bipolar disorder is slightly less common among adults older than 
60 years receiving public mental health services when compared to younger adults. 
Older adults with bipolar disorders are more likely to have cognitive disorder, func-
tional impairment, and use case management services but are less likely to have 
substance use disorder and use acute care services.

Strengths of the Study
 1. It has relatively large sample size of older adults with bipolar disorder when 

compared to previous studies.
 2. Data is from large public mental health database, allowing comparisons across 

age groups.

Limitations of the Study
 1. Cross-sectional study design limits ability to make inferences about changes 

over time.
 2. Diagnoses were extracted from chart and not confirmed by structured clinical 

interview.
 3. The use of a public mental health data set may miss older adults with private 

insurance.
 4. The use of GAF scores for substance use and cognitive disorder diagnoses has 

unclear reliability and validity, as these were extracted from chart review.
 5. Differences in GAF scores do not account for differences in service use by age.
 6. Study population in San Diego is largely urban and limits ability to generalize to 

other populations.

Take-Home Points Despite limitations, this cross-sectional study with a relatively 
large sample size of adults in a public mental health system suggests that bipolar 
disorders are fairly common in adults older than 60 years of age. This population 
has unique clinical features and decreased acute psychiatric service utilization when 
compared to younger adults.

Practical Applications of the Take-Home Points Providers should recognize that 
bipolar disorders are fairly common among older adults and that comorbid cogni-
tive disorders and reduced functioning may be more common in this population 
when compared to younger adults with bipolar disorder.
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Objectives The purpose of this study was to determine the effect of antidepressant 
use among an older population of patients with bipolar disorder by examining the 
association between antidepressant prescriptions and hospitalizations for mania/
mixed or depressive episodes in a large community-based sample [1].

Methods Patient Population: Using large administrative healthcare databases from 
Ontario, Canada, subjects aged 66 years or older were selected on the basis of hav-
ing a primary or secondary hospital diagnosis of a manic, mixed, or bipolar depres-
sive episode between January 1, 1992, and March 31, 2001. Subjects were also 
included if they received a prescription for lithium without a concurrent prescription 
for an antidepressant during the same time period.
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An antidepressant cohort consisting of 1072 individuals was defined from within 
the population of eligible bipolar subjects if a prescription for an antidepressant was 
received between April 1, 1997, and March 31, 2001. A control group of 3000 sub-
jects was randomly selected from the eligible bipolar patient population who had 
not received a prescription for an antidepressant during the same time period. The 
primary outcome measure was admission to a hospital with a primary discharge 
diagnosis of a manic/mixed or depressive episode.

Statistical Methods Time-to-event analyses were conducted for hospital 
admissions with a primary diagnosis of a manic/mixed or depressive episode 
using Cox proportional hazard models with the control group as a reference. 
Covariates included demographic factors, psychiatric comorbidity, and medical 
comorbidities.

Results Demographics: The antidepressant cohort and control group did not appear 
to differ significantly with regard to age, sex, or income status. The antidepressant 
cohort did have a higher proportion of patients in long-term care facilities with 26% 
residing in long-term care when compared to 16% in the control group. The antide-
pressant cohort also showed a higher proportion of patients with recent psychiatric 
hospitalizations for mania/mixed episodes with 6.8% having a psychiatric hospital-
ization in the last 3 months compared to only 0.6% in the control group. In addition, 
lithium and valproic acid use were more common in the control group with 16.4% 
of controls being on either lithium or valproic acid when compared to only 8.1% of 
the antidepressant cohort.

Antidepressant Use Within the antidepressant cohort, selective serotonin reuptake 
inhibitors (SSRI) were the most commonly prescribed antidepressants comprising 
68% of antidepressant prescriptions followed by tricyclic antidepressants (TCA) at 
10%, serotonin and norepinephrine reuptake inhibitors (SNRI) at 10%, and other 
antidepressants (bupropion, moclobemide, nefazodone, and trazodone) compromis-
ing 12%. Sertraline was the most common antidepressant prescribed comprising 
26% of antidepressant prescriptions.

Psychiatric Admissions During the study period, there were 113 admissions for a 
manic/mixed episode and 28 admissions for a depressive episode. The antidepres-
sant cohort had fewer hospitalizations for mania/mixed episodes with 16 admis-
sions when compared to 97 admissions in the control group. This difference was 
statistically significant with an adjusted rate ratio of 0.5 and a 95% confidence inter-
val of 0.3–0.8.

The antidepressant cohort also had fewer admissions for depression with <5 
admissions when compared to 24 admissions in the control group; however, this did 
not reach statistical significance with an adjusted rate ratio of 0.7 and a 95% confi-
dence interval of 0.2–2.2. Admission numbers less than or equal to 5 were reported 
simply as <5 to ensure patient privacy.
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Conclusions Evidence from this population-based retrospective cohort study sug-
gests that elderly patients with bipolar disorder who are prescribed an antidepres-
sant do not appear to be at higher risk of being hospitalized for mania/mixed 
episodes and may in fact be less likely to be hospitalized than elderly bipolar patients 
not prescribed an antidepressant.

Strengths of the Study This study used large administrative databases which tend 
to be highly reliable, accurate, and authentic sources of data. The study also cap-
tured all individuals aged 66 years or older in the Province of Ontario, Canada, who 
met eligibility criteria constituting a relatively large and diverse sample of patients 
with bipolar disorder. In addition, the control group was randomly selected from the 
population as a whole which further adds to the quality of the analysis. Furthermore, 
the study included a naturalistic design spanning several years which likely allowed 
the true course of patients’ mood episodes to be observed. The statistical model also 
controlled for common demographic, psychiatric, and medical comorbidities 
decreasing the risk of confounding variables influencing the findings.

Limitations of the Study Since this is a retrospective cohort study, the conclu-
sions are primarily hypothesis generating, and this cannot be used to make definitive 
conclusions about the use of antidepressants in older patients with bipolar disor-
der – a large randomized controlled trial would be necessary for this. It is also not 
clear that the results of this study generalize outside the population studied. Access 
to universal health care including prescription drugs and hospital admissions is not 
available in many countries outside of Canada which may limit the applicability of 
the findings in non-Canadian populations. Additional limitations include the use of 
the administrative databases to establish diagnoses as opposed to using structured 
clinical interviews. This may have led to the inclusion of patients without a true 
diagnosis of bipolar disorder. Furthermore, patients prescribed mood stabilizers 
other than lithium who had not received a recent admission diagnosis of a manic/
mixed or depressive episode may not have been included in the population as only 
those on lithium monotherapy were included. There was also no indication as to 
whether those patients prescribed an antidepressant were also on a mood stabilizer 
which obscures the interpretation of the findings and makes it difficult to adapt them 
into clinical practice. In addition, only medication dispensing patterns were mea-
sured as opposed to true medication adherence. There were also no drug levels 
reported for patients on lithium or valproic acid which makes it difficult to ascertain 
the therapeutic impact of these drugs on the study population. Finally, only primary 
discharge diagnoses were used which may have led to missed hospitalizations 
where mania/mixed or depressive episodes were not the primary diagnosis.

Take-Home Points The use of antidepressants in patients with bipolar disorder has 
been a long-standing source of controversy in psychiatry with the risk of inducing a 
switch from depression to hypomania or mania being the primary concern. 
Observations that antidepressants may have the potential to precipitate abnormal 
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mood elevation in certain patients occurred as early as the 1950s [2, 3]. More mod-
ern studies have confirmed these early observations and established a compelling 
body of evidence that antidepressant use, particularly without a mood stabilizer, is 
associated with an increased risk of mania in bipolar disorder [4–10].

Despite this body of evidence, however, there have been few studies examining 
the impact of antidepressant use in older populations with bipolar disorder. 
Recommendations for treatment of bipolar disorder in the aging population have 
largely been extrapolated from guidelines in the general adult population despite the 
fact that geriatric patients often have many unique characteristics including changes 
in physiology and pharmacokinetics. This study provides evidence that it may be 
safe to prescribe antidepressants to older patients with bipolar disorder and that 
rather than increasing their risk of mood instability, it may actually help prevent 
psychiatric hospitalizations for manic/mixed episodes. The reason for this observa-
tion is not entirely clear but may be due to differential neurobiology in the 
aging brain.

Practical Applications of the Take-Home Points The use of antidepressants in 
older populations of patients with bipolar disorder appears safe and is not associated 
with an increased risk of hospitalization for manic/mixed episodes. Further study is 
needed, however, to confirm this finding and to explore potential reasons underlying 
the differential risk of antidepressant use in older patients with bipolar disorder 
compared to younger patients.
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Methods This study recruited 224 subjects who met eligibility criteria from 6 aca-
demic centers; 50% were initially inpatients, and 50% were outpatients.

Participants were 60 years or older (mean age 68); met DSM-IV criteria for bipo-
lar I disorder with a current manic, mixed, or hypomanic episode as assessed by the 
SCID scale; and had a score ≥18 on the Young Mania Rating Scale (YMRS).

Exclusion criteria for this study were as follows: diagnosis of schizophrenia, 
schizoaffective disorder, or delusional disorder; diagnosis of delirium or dementia 
or other brain degenerative diseases; mood disorder due to a general medical condi-
tion (e.g., recent stroke, hyperthyroidism, porphyria, HIV, connective tissue dis-
eases) or to a substance (e.g., steroids, L-dopa); active substance dependence or 
other substance-related safety issues; rapid cycling bipolar disorder; sensory impair-
ment preventing participation in research assessments; high risk for suicide (in 
ambulatory patients); history of intolerance to lithium (at a concentration 
<1.0 mEq/L), divalproex (with a valproate concentration <100 μg/mL), lorazepam, 
or risperidone; any contraindications to lithium or divalproex; inability to commu-
nicate in English; and current episode that had failed to respond to at least 4 weeks 
of treatment with lithium (at a concentration ≥0.4 mEq/L) or divalproex (at a val-
proate concentration ≥40 μg/mL). The most frequent reasons for exclusion from the 
study were a low YMRS score or a major depressive episode.

Study participants were randomly assigned under double-blind conditions on a 
1:1 basis to receive lithium or divalproex. Permuted-block randomization used ran-
dom block sizes ranging from four to eight consecutive patients by the site.

Antidepressants and other non-study medications were tapered off to establish 
whether manic symptoms resolved with their discontinuation. Baseline assessments 
included the YMRS, Structured Clinical Interview for DSM Disorders (SCID), 
Montgomery-Asberg Depression Rating Scale (MADRS) and UKU Side Effect 
Rating Scale, physical examination, and laboratory studies.

Dosages were started 300 mg/day for lithium and 500 mg/day for divalproex and 
titrated to achieve target serum concentrations of 0.80–0.99 mEq/L of lithium or 
80–99 μg/mL of valproate. Lithium or divalproex was given in over-encapsulated 
pills twice daily. During the course of the 9-week study, trough concentrations were 
determined 10–14 hours after the last dose on treatment days 4, 9, 15, and 21, at 
weeks 6 and 9, and more frequently if indicated and titration to the target ranges was 
carried out regardless of mood improvement. Dosing was reduced if serum concen-
trations exceeded the target range; if significant side effects occurred, e.g., tremor 
interfering with self-care, ataxic gait, excessive sedation, or heart rate <50 bpm; or 
if the blinded research psychiatrist had other concerns. It is to be noted that lithium 
and divalproex dosages were adjusted in patients who had to continue taking non-
steroidal anti-inflammatory agents or thiazide diuretics for comorbid medical 
conditions.

The investigators decided to allow the use of rescue or adjunctive medications. 
Lorazepam was used up to 3 mg/day during the first 3 weeks of treatment only when 
anxiety, agitation, or insomnia was significant and not responsive to behavioral 
interventions. Oral risperidone was used up to twice a day for up to 3 days in any 
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week only in patients where anxiety, agitation, or insomnia did not respond to 
behavioral intervention and lorazepam. Oral risperidone, up to 4 mg/day, was used 
after week 3 for an inadequate response to lithium or divalproex, defined as a YMRS 
score ≥16 (lorazepam was tapered off).

The research medication was discontinued, and the participant terminated the 
study if adverse effects of lithium or divalproex persisted despite a dosage reduc-
tion. These included inability to tolerate at least 0.40 mEq/L of lithium or 40 μg/mL 
of valproate, delirium, platelet count below 80,000, elevation in serum glutamic 
oxaloacetic transaminase (SGOT), serum glutamic-pyruvic transaminase (SGPT), 
or amylase twofold or more above the upper limit of normal or diabetes insipidus. 
Participants also terminated the study if they were nonadherent to study procedures 
or medications, withdrew consent, had a serious adverse event, had an increase in 
YMRS score >40% above baseline, or developed major depression and had a score 
≥18 on the 21-item Hamilton Depression Rating Scale on 2 successive assessments 
or needed antidepressant treatment.

The primary clinical tolerability measure in this study was the sleepiness/seda-
tion item of the UKU Side Effect Rating Scale; the primary pharmacologic tolera-
bility measure was the proportion of participants in each group who achieved serum 
concentrations within the target range, and the primary efficacy measure was the 
change in YMRS score. The analysis for primary outcome measures was based on 
the intent-to-treat principle with a generalized linear mixed model for continuous 
and binary or multinomial longitudinal responses. The site was included as a covari-
ate in the model. Post hoc tests were conducted for each outcome on the chosen 
mixed model to test group differences at weeks 3 and 9.

Results The 224 randomized participants did not differ in their demographic and 
clinical characteristics between the two treatment groups. In the lithium treatment 
group, 55 out of 112 completed the study; in the divalproex treatment group, 63 out 
of 112 subjects completed the study.

Attrition rates were similar between lithium and divalproex groups (14% and 
18% at week 3 and 51% and 44% at week 9, respectively). Similarly, the reasons for 
attrition did not differ significantly between groups: refusal/nonadherence, 28.1% 
and 42.9% in the lithium and divalproex groups, respectively; inability to tolerate 
the protocol, 38.6% and 26.5%; clinical worsening/lack of efficacy, 24.6% and 
18.4%; and administrative/others, 8.8% and 12.2% in the lithium and divalproex 
groups, respectively.

There was no significant difference between the treatment groups in the primary 
tolerability measure, i.e., change in sleepiness/sedation. Comparable proportions of 
participants in the lithium and divalproex groups achieved target concentrations at 
week 3 (35.1% and 32.6%, respectively) and week 9 (57.1% and 56.3%, respec-
tively). Odds of needing rescue lorazepam or adjunctive risperidone did not differ 
significantly between groups (60.7% and 50.9% in the lithium and divalproex 
groups, respectively; odds ratio (OR) = 1.49; 95% CI = 0.88, 2.5). After day 28, 
twice as many subjects receiving divalproex as those on lithium required daily 
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lorazepam (20% vs. 10%). Of note, participants randomized to lithium tended to 
experience more tremors.

Lithium, however, was associated with stronger reduction in YMRS scores by 1.57 
at week 3 (d = 0.18, 97.5% CI = −0.05, 0.60) and 3.90 at week 9 (d = 0.54, 97.5% 
CI = 0.32, 1.15). Subjects with a baseline YMRS score >30 in the lithium group had 
a greater reduction in YMRS score than in the divalproex group at week 3 and week 
9. No difference in YMRS score reductions was seen between the two groups in par-
ticipants who had a baseline YMRS score <30. Among all participants, the reduction 
of at least 50% in YMRS score was not statistically significant between the two groups 
at week 3 (62.5% for lithium group and 57.1% for divalproex group, adjusted odds 
ratio (aOR) = 0.78, P = 0.37) and at week 9 (78.6% for lithium group and 73.2% for 
divalproex group, aOR = 0.72, P = 0.31). The cumulative rates of remission, defined 
as a YMRS score ≤9, were not statistically significant between the lithium and the 
divalproex groups at week 3 (45.5% for lithium group and 43.8% for divalproex 
group; aOR = 0.91, P = 0.74) and at week 9 (69.6% for lithium group and 63.4% for 
divalproex group; aOR = 0.73, P = 0.29). Neither lithium nor divalproex was associ-
ated with increased ratings for depressive symptoms during this study.

Conclusions Evidence from this 9-week randomized, double-blind, and placebo- 
controlled study indicates that both lithium and divalproex were adequately toler-
ated and efficacious for the treatment of mania in patients aged 60 and older with 
bipolar I disorder. Lithium was associated with a greater reduction in mania severity 
rating scores on the YMRS over the 9 weeks.

Strengths of the Study
 1. Study design is randomized, double-blind, and placebo-controlled.
 2. The study assessed based on Jadad score indicates that this was a high-quality 

study with a score of 5 out of 5.

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the method 
of double- 
blinding 
appropriate? 
(Were both the 
patient and the 
assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2, 
low
3–5, 
high

Score 1 1 1 1 1 5

 3. The study sample included only older adults (≥60 years).
 4. The use of reasonably large and random block size reduced the potential for 

bias that could occur if treatment assignments became known or predictable, 
which is a common problem with fixed block size RCTs.
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 5. Despite the very high attrition rate in this study, the rates were similar to those 
reported in studies of younger patients with mania [2].

 6. The study findings are in line with recent literature that found that lithium 
monotherapy was associated with remission in 42% of older participants 
(STEP-BD) study [3].

 7. The reported greater efficacy for lithium compared to divalproex is congruent 
with the findings in the BALANCE study, where lithium was associated with 
statistically lower relapse rates [4].

 8. The study used lower dosages and lower serum level targets (<1 mEq/L for 
lithium and <100 μg/mL for divalproex) than the ones conventionally used in 
studies (0.80–1.20 mEq/L for lithium and 80–120 μg/mL for valproate). Yet, the 
rates of response were not inferior [5]. This is of special consideration given 
that optimal serum concentrations for older adults with bipolar disorder have 
not been delineated.

 9. The authors adjusted for several confounding factors that could have accounted 
for the similar attrition rates between lithium and divalproex. These included 
analysis of the time of attrition and distribution of reasons for attrition, which 
were similar between the two groups.

 10. The authors adjusted for age and medical burden as potential confounding fac-
tors behind the observed similar rates of completing the study between the two 
groups. Using the Cumulative Illness Rating Scale-Geriatric, the rates of 
9-week study completion did not differ between treatment groups based on age 
or medical burden.

Limitations of the Study
 1. There was a 52% completion rate for the study – only 118 participants com-

pleted the study out of 224 participants.
 2. The study inclusion criteria excluded participants with a current diagnosis of 

schizophrenia or schizoaffective disorder. It also excluded participants with a 
diagnosis of dementia, or substance use disorder.

 3. A relatively large number of potential participants were excluded (1830 out of 
2403) because of safety concerns.

 4. No placebo group was included. This would have controlled for confounding 
factors related to observed improvements other than the study medications.

 5. The study had a limited duration of 9 weeks. The findings might not be general-
izable regarding the long-term tolerability and efficacy of lithium or divalproex 
in elders with bipolar disorder.

 6. Thirty-four percent of subjects (74 out of 224) included in the final analysis had 
a psychotic mood state during the 9-week treatment. The reduction of YMRS 
score in these groups could be partly attributed to adjunctive risperidone treat-
ment rather than lithium or divalproex alone.

 7. Eighty-seven percent of the participants were Caucasian, 11% were African 
American, and 2% were Asian. This might not be representative of the normal 
distribution of bipolar I among the different races in the country.
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Take-Home Points This high-quality randomized, double-blind, and placebo- 
controlled study found that both lithium and divalproex at conservative serum con-
centrations were substantially effective for mania in patients age 60 and older and 
had similar tolerability and efficacy outcomes. Lithium more effectively reduced the 
severity of reported manic symptoms over 9 weeks. This study is the first random-
ized controlled trial of the treatment of late-life mania. So far, it is the only head-to- 
head trial comparing any two agents in the treatment of mania in the geriatric 
population.

Practical Applications of the Take-Home Points Both lithium and divalproex 
could be used as first-line agents in the treatment of older patients with mania. 
Either agent as monotherapy should be considered before combination treatment 
with antipsychotics such as quetiapine or olanzapine, which are associated with 
premature mortality in older patients [6]. Lithium’s anti-suicidal and potentially 
neuroprotective properties should also be taken into consideration when selecting a 
first-line agent for older patients with bipolar disorder [7].
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Objectives To evaluate whether a history of BD increases the risk of dementia in 
older adults [1].

Methods The authors used the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines for conducting and reporting this system-
atic review. They searched PubMed and Scopus databases for potentially relevant 
studies of BD and dementia risk. Literature search was conducted in June 2016 
using bipolar disorder and dementia as broad terms with the search criteria limited 
to papers published in the English language after January 1, 1980. The references of 
the selected papers were also searched for additional studies.

Study selection and data extraction for statistical analysis were carried out via 
two independent authors’ review with a third author serving as a tiebreaker in cases 
of disagreement. Potential abstracts/papers for inclusion were assessed for quality 
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using the Newcastle-Ottawa Scale (NOS) [2] with studies for data extraction 
selected based on three pre-defined criteria following review of references. These 
criteria included cohort, case-control, or case registry study; identification of BD 
and control/comparison group; and report of dementia cases in the BD and control 
groups. A pooled risk of dementia in BD subjects when compared to control sub-
jects was calculated by extracting the number of individuals with dementia from 
each study and in each diagnostic group. This was organized in a 2×2 Table (BD 
with dementia, BD without dementia, control with dementia, control without 
dementia).

The study authors used comprehensive meta-analysis software v2 for Windows. 
DerSimonian and Laird random effects method were used to calculate pooled odds 
ratio of dementia in patients with BD given the evidence of high heterogeneity 
among included studies in the analysis. Sensitivity analysis was conducted using the 
leave-one-out method to evaluate whether each individual study significantly influ-
enced the pooled odds ratio. Visual inspection of funnel plot and classic fail-safe N 
analysis was used to evaluate for publication bias.

Results A total of 1656 papers were selected for review. Of these 1640 were 
excluded for the following reasons: literature reviews (529), letters or case reports 
(379), and papers in which dementia risk was not the main outcome (732). Of the 16 
full-text articles assessed for eligibility, 10 were excluded for the following reasons: 
inappropriate methodology (8) or overlapping sample (2). This resulted in a total of 
6 studies included in the meta-analysis consisting of a pooled total of 194,055 sub-
jects (3026 individuals with a history of BD and 191,029 individuals without a his-
tory of BD).

The prevalence rate of BD in the pooled sample was 1.5%. This rate is similar to 
what is usually observed among population-based epidemiological studies. The 
investigators noted significant heterogeneity among the various studies (P < 0.001; 
I2 = 93%). The pooled odds ratio (OR) of dementia in individuals with BD was 2.36 
and 95% CI 1.36–4.09. No single study appeared to significantly influence the anal-
ysis. There was no significant publication bias noted on the classic fail-safe N analy-
sis (z = 11.6; P < 0.001).

Conclusions The investigators concluded that a history of BD is associated with 
significantly increased risk of dementia diagnosis among older adults.

Strengths of the Study
 1. The investigators followed the PRISMA guidelines in conducting and reporting 

this systemic review.
 2. The investigators controlled for outliers with potential proportional effect on 

findings using the “leave-one-out” method of statistical analysis.
 3. The study had a large sample size.
 4. There was evaluation for publication bias using visual inspection of funnel plot 

and classic fail-safe N analysis.
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Limitations of the Study
 1. The investigators included registry-based studies of moderate methodological 

quality in the data extraction.
 2. Rigorous control was not exercised in the collection of data including how the 

diagnoses of BD and dementia were made.
 3. There were different definitions used for BD and dementia.
 4. There was a lack of information about potential confounders.
 5. Interpretation of results was limited by inability to carry out analysis with spe-

cific dementia diagnosis.
 6. The investigators did not control for important variables that could potentially 

impact the risk for developing dementia including the number of manic or 
depressive episodes, the age of onset of BD, and the presence of medical and/or 
psychiatric comorbidities.

 7. The investigators did not control for exposure to mood-stabilizing agents includ-
ing lithium which appears to have a neuroprotective effect by modulating beta- 
amyloid and tau protein metabolism.

Take-Home Points This study provides robust evidence that BD increases the risk 
for dementia among older adults. It is prudent to screen for cognitive disorders 
among individuals with BD.

Practical Applications of the Take-Home Point Efforts should be made to opti-
mize cognition in patients with BD. This could include the use of medications that 
are considered to have neuroprotective effects including lithium. Additionally, the 
care of patients with bipolar disorder should include routine screening for cognitive 
impairment.
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Objectives
 1. To compare the effectiveness of a multicomponent strategy with usual plan of 

care in preventing delirium in hospitalized older adults.
 2. To determine the adherence level to the intervention protocol.
 3. To measure the intervention’s effect on the targeted risk factors [1].

Methods In this study, a controlled clinical trial was conducted to compare patients 
admitted to one intervention group or two usual-care (control) groups on a general 
medicine inpatient service. A pilot study confirmed that random assignment was not 
feasible due to the large number of participants in all the medical units; therefore, 
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individuals were matched by a computer algorithm using a prospective, individual 
matching strategy [2]. This computerized algorithm matched patients based on the fol-
lowing characteristics on admission: age, sex, and baseline risk of delirium (intermedi-
ate or high). Baseline risk of delirium was defined by a predictive model including four 
risk factors: visual impairment, severe illness, cognitive impairment, and a high blood 
urea nitrogen to creatinine ratio. The presence of one or two risk factors indicated 
intermediate risk, and the presence of three or four risk factors indicated high risk.

All participants who met eligibility criteria were enrolled in the intervention unit 
and identified in the usual-care units. The eligibility criteria included admission to 
one of the three general medical units, at least 70 years old, no delirium at time of 
admission, and at intermediate or high risk of delirium at baseline. Patients were 
excluded for inability to participate in interviews (1265 patients) due to profound 
dementia (154), language barrier (92), profound aphasia (38), intubation or respira-
tory isolation (14), coma or terminal illness (69), hospital stay of 48 hours or less 
(219), or prior enrolment in study (324). Other exclusion reasons included unavail-
ability of patient or interviewers (due to examinations/procedures) (355), inability 
to find matching patient (67), or refusal of enrolment by patient, family, or physician 
(250). Of the 2434 potentially eligible patients, 852 were included in the final study 
sample and were matched as 426 pairs receiving the study intervention or usual care.

Assessments were conducted by research staff who were not involved in the inter-
vention and were blinded to the nature of the study or patient group assignments. 
Screening interviews and baseline assessments for patients were conducted within 
48 hours after admission. The screening interview included assessments using the 
Mini-Mental State Examination (MMSE), the Digit Span Test, the Confusion 
Assessment Method (CAM), the Katz’s Activities of Daily Living, and the standard 
Jaeger test for vision. Chart review was also conducted to determine the Acute 
Physiology, Age, and Chronic Health Evaluation (APACHE II) score. Baseline assess-
ments included collecting demographic data, assessment of instrumental activities of 
daily living, the whisper test for hearing, and assessment of sleep. At the time of 
admission, a family member was interviewed to describe the patient’s cognitive func-
tioning before admission and recent cognitive changes and to complete the modified 
Blessed Dementia Rating scale. The ratio of blood urea nitrogen to creatinine was also 
obtained, with a value greater than or equal to 18 mg/dL as a marker for dehydration. 
Structured daily interviews were conducted until day of discharge consisting of the 
MMSE, the Digit Span Test, and CAM rating. Risk factors for delirium were reas-
sessed on hospital day 5 (or on day of discharge if before day 5). After discharge, a 
review of medical records was conducted for evidence of delirium, final diagnoses, 
laboratory results, medications, and discharge destination.

A trained multidisciplinary team implemented the intervention strategy, called 
the Elder Life Program. This team consisted of a geriatric nurse specialist, two 
Elder Life specialists, a certified therapeutic-recreation specialist, a physical ther-
apy consultant, a geriatrician, and trained volunteers. Six risk factors for delirium 
were targeted in the intervention group: cognitive impairment, sleep deprivation, 
immobility, visual impairment, hearing impairment, and dehydration. These factors 
were selected based on evidence of their contribution to delirium, and feasibility of 
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hospital mitigation strategies. Standardized intervention protocols were established 
with a targeted outcome for reassessment. The usual-care group received standard 
hospital services provided in other general medical units.

The primary outcome was delirium, defined by the CAM criteria as an “acute onset 
and a fluctuating course of symptoms of delirium, inattention, and either disorganized 
thinking or an altered level of consciousness” based on daily assessments made during 
interviews. For the primary analysis of the effectiveness of intervention, delirium was 
either present or absent. Only one episode of delirium per patient was counted. Other 
measured variables included the total number of days of delirium, number of episodes 
of delirium, recurrence, and severity of these episodes. Intervention adherence was 
recorded daily as daily adherence (patient received all parts of signed protocol), par-
tial adherence (patient received some but not all parts of the protocol), and nonadher-
ence (patient received none of the parts of the assigned protocol).

Admission characteristics were compared between patients and matched pairs by 
matched statistical analysis using either t-tests (for continuous variables) or 
McNemar’s test (for binary variables). Results were confirmed with unmatched 
analyses. The effectiveness of the intervention was analyzed using intention to treat 
analyses. Analysis of the effectiveness of intervention in reducing the incidence of 
delirium was conducted using the conditional logistic regression method. All base-
line characteristics were examined in bivariate analysis to identify potential con-
founders. The cumulative incidence of delirium was compared between the study 
groups using the Kaplan-Meier analysis and the log-rank test. The severity, dura-
tion, and rate of recurrence of delirium were compared between study groups. Rates 
of adherence were calculated according to patient-day in the intervention group; 
eligible days were those when patient was expected to receive interventions. At the 
time of reassessment, changes in risk factors or outcomes were compared between 
groups using unmatched statistical analyses. All statistical tests were two-tailed; P 
values of less than 0.05 were considered statistically significant.

Results The characteristics of the intervention and usual-care groups did not differ 
significantly. The number of risk factors for delirium was similar in the two groups. 
The severity scores and rates of recurrence of delirium did not differ between the 
two groups. Of note, 25 percent had dementia with MMSE scores of 20 or less.

The overall adherence to the intervention protocol was 87%. Reasons for nonad-
herence included refusal by patient, lack of availability of the patient due to having 
procedures elsewhere, medical contraindications, and lack of availability of inter-
vention staff members. Six patients in the intervention group (1.4%) and seven 
patients in the usual-care group (1.6%) died during hospitalization (P  =  0.78). 
Complete information of delirium was available for these individuals.

The delirium-related outcomes during hospitalization differed between the two 
study groups. The rate of incidence of delirium was significantly lower in the inter-
vention group than in the usual-care group (9.9% vs. 15.0%, P = 0.02). The matched 
odds ratio of 0.60 (95% CI, 0.39–0.92) supports a risk reduction associated with the 
intervention; the cumulative incidence of delirium was lower in the intervention group.

The total days of delirium were significantly lower in the intervention group (105 
vs. 161, P = 0.02). The total number of episodes of delirium was also lower in the 
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intervention group (62 vs. 90, P = 0.03), although this was primarily from the effects 
of intervention on the first episode of delirium (rather than on recurrent episodes). 
Using matched subgroup analyses, it was noted that in the group at a baseline inter-
mediate risk of delirium, the intervention significantly reduced the rate of incidence 
of delirium (OR, 0.52; 95% CI, 0.29–0.92). In the group at a high risk of delirium 
at baseline, the intervention was associated with a reduced incidence, but this was 
not statistically significant (OR, 0.73; 95% CI, 0.38–1.38). No adverse effects were 
associated with the intervention protocols.

On reassessment at day 5 (or at discharge, if earlier), there were more improve-
ment and fewer risk factors in the intervention group (64% vs. 55%, P = 0.02). In 
the intervention group, there were an improvement in the orientation score (7.2 ± 0.2 
vs. 6.8 ± 0.2, P = 0.06) and a reduction in the rate of use of sedative drugs for sleep 
in the intervention group (35% vs. 46%, P = 0.001). Though the authors indicate 
that there is a trend toward improvement in the intervention group compared to the 
usual-care group for the Activities of Daily Living score, the whisper test score, and 
vision, these results were not statistically significant.

The total cost of intervention was $139,506 or an average of $327 per patient. 
This includes the staff time spent in intervention activities, equipment, supplies, and 
consultant costs. The cost of intervention per case of delirium prevented (22 fewer 
cases in the intervention group) was $6341.

Conclusions This study supports a multicomponent, targeted intervention strategy 
(the Elder Life Program), for preventing delirium in medically hospitalized older 
adults. There was a reduction in the initial development and total number of days of 
delirium in patients with an intermediate risk of delirium at baseline. However, after 
the first episode, the intervention strategies were less efficient and less effective. 
These findings support the importance of primary prevention in delirium 
management.

Strengths of the Study
Jadad Scoring Criteria [3].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2, 
low
3–5, 
high

Score 0 0 0 0 1 1

 1. Daily assessments were conducted of patients using a standardized, validated 
instrument.

 2. There was no loss to follow-up in the study.
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 3. Tracking of adherence to the intervention protocols was detailed.
 4. There was a realistic nature of the intervention protocols and it had feasibility of 

application to other settings.

Limitations of the Study
 1. Twenty-five percent of patients had dementia.
 2. The study was unable to implement random assignment.
 3. There is possible decrease in the overall rates of delirium in the usual-care group 

due to “contamination effect.” For example, staff members in usual-care units 
may have been informed of intervention protocols verbally. Additionally, there 
may have been utilization of intervention protocols in usual-care groups by phy-
sicians, who rotated on all floors and may have carried them over.

 4. This study is not a randomized or double-blind study, as is reflected in the Jadad 
score of 1. There were appropriate measures however to mitigate the lack of 
randomization, and grading staff were blinded to reduce bias.

Take-Home Points Multicomponent interventions for treatment of delirium may 
result in better outcomes. Preventing delirium early an intervention may result in 
lower total number of episodes of delirium.

Practical Applications of the Take-Home Points Implementing a multicompo-
nent intervention protocol for prevention of delirium results in decreased incidence 
and duration of delirium among hospitalized older adults and reduced risk factors 
for episodes of delirium.
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Chapter 24
Delirium in Elderly Patients and the Risk 
of Post-Discharge Mortality, 
Institutionalization, and Dementia: 
A Meta-Analysis
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Objective To determine the association between delirium in elderly patients and 
long-term adverse outcomes including mortality, institutionalization, and 
dementia [1].

Methods The investigators conducted a comprehensive literature search on 
MEDLINE, Embase, PsycINFO, and CINAHL databases for studies published 
between January 1981 and April 2010. Search keywords for delirium (delirium, 
confusion, acute confusional state, acute confusional syndrome) were cross- 
referenced to citations pertinent to outcome (mortality, prognos*, predict*, course). 
Studies meeting the following criteria were considered eligible: mean or median 
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age of the study population of 65 years or older, delirium as a study variable, pre-
sentation of quantitative data (i.e., event rates, odds ratios, or hazard ratios), hospital 
or post-acute care setting, and follow-up at 3 months or later. Exclusion criteria 
were as follows: delirium patients only without controls, homogeneous populations 
of terminally ill patients such as end-stage cancer, and homogeneous populations of 
patients with central nervous system disease such as stroke or Parkinson disease.

For primary analyses, the investigators gathered statistically adjusted odds ratios 
(ORs) and hazard ratios (HRs) with corresponding 95% confidence intervals (CIs). 
Statistical control was used for covariates which could impact the association 
between delirium and long-term poor outcomes such as age, sex, comorbid illness 
or illness severity, and baseline dementia. Then secondary analyses were performed 
on a much larger, unadjusted sample to examine the robustness of results from the 
primary analyses. In secondary analyses, the investigators extracted the number of 
events relative to the total number of study participants in the delirium groups and 
control groups. Then event rates that considered only post-discharge mortality and 
incident cases of institutionalization were preferentially extracted, as the investiga-
tors were interested in the longer-term outcome after delirium. Event rates for mor-
tality were corrected for death during the index hospitalization, event rates for 
hospitalization were corrected for baseline rates of institutionalization, and event 
rates for dementia were corrected for baseline rates of dementia. Furthermore, the 
unadjusted ORs were stratified according to age, country of origin, length of follow-
 up, and whether the participants who were institutionalized or had dementia at base-
line were included.

Mortality, institutionalization, and dementia were examined as separate out-
comes, and each study contributed only 1 effect size per analysis. Random effects 
models rather than fixed-effects models were used for analyses, and the I-square 
statistic was used to account for heterogeneity among studies. Publication bias was 
evaluated by using two funnel-plot-based methods. Sensitivity analysis was per-
formed for studies using different methods for the diagnosis of both baseline demen-
tia and incident dementia.

Results From the database search, 2939 articles were identified, of which 2777 
were excluded based on review of title or abstract. From 162 potentially relevant 
articles, 120 were excluded after a full review. The 42 included articles along with 
9 articles identified from reference lists were further screened on inclusion criteria. 
Nine articles failed to satisfy quality criteria (retrospective studies, no validated 
delirium ascertainment), and 42 high-quality articles were finally included in this 
meta-analysis.

For primary analyses, 12 studies provided 7 HRs and 7 ORs for the primary 
analysis of the association between delirium and mortality. Seven studies provided 
9 ORs for the primary analysis of the association between delirium and institution-
alization. Two studies provided adjusted ORs for the association between delirium 
and dementia. For secondary analyses, 38 studies provided 40 ORs on mortality, 18 
studies provided 20 ORs on institutionalization, and 6 studies provided 6 ORs on 
dementia.
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Mortality
For primary analysis, after a mean follow-up of 22.7 (15.5) months (range, 
3–48 months), 271 of 714 patients with delirium (38%) died compared with 616 of 
2243 controls (27.5%) (HR = 1.95 [95% CI, 1.51–2.52]; I2 = 44.0%). Secondary 
analysis confirmed the significance of the results of the primary analysis. After a 
mean follow-up of 11.4 (14) months (range, 3–38 months), 183 of 483 patients with 
delirium (37.9%) died, showing a significant association with mortality, compared 
to 316 of 1583 controls (20.0%) (OR = 1.71 [95% CI, 1.27–2.30]; I2 = 0%).

Institutionalization
After a mean follow-up of 14.6 (12) months (range, 3–38  months), 176 of 527 
patients with delirium (33.4%) had a higher risk of institutionalization, compared to 
219 of 2052 controls (10.7%) (OR = 2.41 [95% CI, 1.77–3.29]; I2 = 0%).

Dementia
Only two studies were included in the primary analysis of adequately adjusted ORs. 
Thirty-five of the 56 patients with delirium (62.5%) had a follow-up diagnosis of 
dementia compared with 15 of 185 controls (8.1%) after 3.2 and 5.0 years of follow-
 up (OR = 12.52 [95% CI, 1.86–84.2]; I2 = 52.4%).

Conclusions Evidence from this meta-analysis indicates that delirium in elderly 
patients is associated with an increased risk of death, institutionalization, and 
dementia, independent of confounding covariates such as age, sex, comorbid ill-
ness, illness severity, and presence of dementia at baseline.

Strengths of the Study
 1. The investigators performed two separate analyses, a primary analysis controlled 

for selective covariates and a secondary analysis on a larger, unadjusted sample 
to confirm the results of the primary analyses.

 2. The meta-analysis examined both HR and OR for the outcome of mortality.
 3. The adverse outcomes were divided into individual categories to help limit 

potential heterogeneity.

Limitations of the Study
 1. All studies included in this meta-analysis were observational studies.
 2. The studies included in this meta-analysis were pooled irrespective of the defini-

tion of delirium.
 3. Only two studies met criteria to examine the association between delirium and 

dementia.
 4. Etiology and duration of delirium, which could have an impact on the long-term 

adverse outcomes, were not taken into account.
 5. A neurodegenerative process may have been already in process regardless of the 

ascertainment of the diagnosis of dementia in the vulnerable population.

Take-Home Points Despite some limitations, this meta-analysis performed a thor-
ough review of high-quality studies to determine the association between delirium in 
elderly patients and the adverse long-term outcomes of mortality,  institutionalization, 
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and dementia. Given the innate essence of delirium, it is challenging not only to 
control confounding factors but also to ascertain a distinction between delirium and 
dementia. The results from the meta-analysis indicate an increased risk of mortality, 
institutionalization, and dementia in elderly patients with delirium when compared 
to controls.

Practical Applications of the Take-Home Points Delirium is a common and seri-
ous complication in elderly patients. Not only can it lead to the long-term adverse 
outcomes shown in this study, it is also associated with complication of medical 
illness, prolonged hospital stay, and morbidity in addition to mortality. More clini-
cal focus on the prevention of delirium could help prevent serious outcomes.
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Effectiveness of Multicomponent 
Nonpharmacological Delirium 
Interventions: A Meta-Analysis

Vahid Pasovic, Adan Aslam Khan, Andrew Wong, and Esther Akinyemi

Authors of the Original Article Tammy T Hshieh, Jirong Yue, Esther Oh, Margaret 
Puelle, Sarah Dowal, Thomas Travison, Sharon K Inouye.

Journal Publisher JAMA Internal Medicine.

Year of Publication 2015.

Type of Study Systemic review and meta-analysis.

Funding Sources The National Institute on Aging.

Objectives To evaluate the available evidence on multicomponent nonpharmaco-
logical delirium interventions in reducing the incidence of delirium and preventing 
associated poor outcomes [1].

Methods This study followed Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines in conducting a comprehensive systemic 
literature review of PubMed, Google Scholar, ScienceDirect, and the Cochrane 
database of systemic reviews to identify studies related to delirium prevention. The 
studies included were published from January 1999 to December 2013 and identi-
fied using the following search terms: delirium prevention, targeted multicompo-
nent intervention, multicomponent intervention, nonpharmacological intervention, 
and Hospital Elder Life Program.

Studies were selected based on pre-defined two-level inclusion criteria as well as 
exclusion criteria. The articles were initially screened based on the first-level 
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Table 25.1 Study inclusion and exclusion criteria

First-level inclusion 
criteria

1. Original articles with human subjects
2. Articles published in English
3. Articles with samples of individuals with a median or mean age of 
65 years or older using relevant topics (given search terms)

Exclusion criteria 1. Qualitative studies
2. Case series
3. Commentaries
4. Reviews
5. Guidelines/recommendations
6. Study protocols and cost-effective analyses
7. Studies that did not have relevant outcome measures or control group.
8. Studies involving terminally ill patients

Second-level 
inclusion criteria

1. Multicomponent, nonpharmacological interventions
2. Delirium incidence
3. Use of validated delirium instruments for ascertainment

inclusion criteria and exclusion criteria. The remaining articles were subsequently 
evaluated and excluded if they failed to meet the second-level inclusion criteria 
(Table 25.1).

Initial search yielded 2334 articles, which was narrowed down to 46 based on the 
initial inclusion and exclusion criteria. Fourteen original articles were included in 
the final meta-analysis following the second-level inclusion criteria. Of the 14 
selected studies, 12 consisted of unique intervention trials with 2 additional studies 
addressing different outcomes in different study subgroups (function and cognition 
post-discharge and falls). The primary outcomes were incidents of delirium and 
falls. Incidence of delirium was defined as new-onset delirium during hospitaliza-
tion as measured by two validated delirium instruments, the Confusion Assessment 
Method (CAM) and Delirium Observation Screening (DOS). Incidence of falls was 
defined as the total number of falls per 1000 patient-days. Secondary outcomes 
included the length of stay (total number of days the patient was in the hospital from 
initial arrival in the emergency department to date of discharge), institutionalization 
(new placement in senior residential or nursing home facility upon discharge), and 
function/cognitive decline. The cognitive status was measured by the difference in 
Mini-Mental State Examination (MMSE) scores between admission and discharge, 
and the functional status was measured by changes in either Activities of Daily 
Living Scale/Lawton scale, Barthel Index, or admission and 6  months’ post- 
discharge functional scores in one study.

Study quality of the papers included in the meta-analysis was assessed using the 
six domains of the Cochrane Collaboration’s tool for assessing risk of bias. Data 
collection was conducted by developing a standardized date extraction protocol 
based on input from experts in delirium, multicomponent interventions, geriatrics, 
and systemic reviews/meta-analysis with two reviewers independently extracting 
and cross-checking data and two additional reviewers conducting spot-checks to 
confirm accuracy. For each primary and secondary outcome measured, data 
extracted included means with standard deviations, number of occurrences/total 
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number of sample, odds ratios or relative risks, and associated 95% confidence 
intervals with corresponding authors contacted up to three times when essential data 
were not reported.

Statistical analysis was conducted using Review Manager (RevMan) software. 
Studies were grouped into either randomized/matched trials (RMTs) and non- 
RMTs. Blinded RCTs were included due to the small number of RCTs precluding 
separate meta-analysis. Odds ratio and 95% confidence intervals for proportions 
and rates were estimated according to intention-to-treat principles with number 
needed to treat (NNT) calculated for statistically significant effects using the inverse 
of pooled absolute risk. Continuous data was assessed by using means with standard 
deviations, mean differences, and standardized mean differences. Chi-square statis-
tic Q was used to assess heterogeneity for study results considered for inclusion into 
meta-analysis with p < 0.1 as the threshold indicator for heterogeneity of effects. 
Lastly, the proportion of total variation due to heterogeneity across studies was esti-
mated using I2. For low heterogeneity (I2  <  25%), fixed-effect models for meta- 
analysis were used, whereas random-effects model was applied for moderate 
heterogeneity (I2 25–75%). For high heterogeneity (I2 > 75%), meta-analysis was 
not considered appropriate for interpretation. Linear regression analysis was used to 
assess the association between study quality and effectiveness of interventions in 
addition to dividing studies based on Cochrane score into lower (<3) and higher (4 
or greater) subgroups with independent med analysis conducted for each subgroup.

Results The 14 articles included in the meta-analysis consisted of 6 RMTs and 8 
non-RMT (3 of which had non-matched concurrent controls and 5 with historical 
controls). There were 4267 patients across 12 sites (acute medical and surgical 
wards in academic and community hospitals) with an average age of 79.7 years.

The incidence of delirium was measured by 11 studies (N = 3751) with the mul-
ticomponent nonpharmacological intervention group exhibiting 53% lower odds of 
delirium incidence (OR 0.47, 95% CI 0.42–0.79) and NNT of 14.3 (95% CI 
11.1–20.0). Stratified by study type, the 4 RMTs (N = 977 intervention patients) 
showed 44% lower odds (RR 0.56, 95% CI 0.42–0.76) with NNT of 20.0 (95% CI 
12.5–33.3), and the 7 non-RMTs (N = 752 intervention patients) showed 63% lower 
odds (OR 0.37, 95% 0.27–0.53) with NNT of 11.1 (95% CI 8.3–16.7).

The number of falls per patient-days was examined by 4 studies (N = 1038) with 
the intervention arm exhibiting 62% lower odds of falling (OR 0.385, 95% CI 
0.25–0.60). There were 4.26 falls prevented per 1000 patient-days (2.79 falls per 
patient-days in the intervention arm vs 7.05 falls per 1000 patient-days in the con-
trol arm). When stratified by study type, 2 RMT studies (N = 245) showed a statisti-
cally significant reduction in falls (OR 0.36, 95% CI 0.22–0.61) representing 8.53 
falls prevented per 1000 patient-days with the 2 non-RMT (N = 274) showing a 
trend of lower odds of falling although not statistically significant (OR 0.46, 95% CI 
0.19–1.10), representing 2.3 falls prevented per 1000 patient-days.

Length of stay was examined by 9 studies (N = 3358) which showed a mean 
reduction of −0.16  days with a trend toward significance (95% CI -0.97–0.64). 
When stratified by study type, the 4 RMTs (N = 977) showed reduction in length of 
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stay by −0.33 (95% CI −1.38–0.72) with the 5 non-RMTs (N = 561) showing an 
increased length of stay by 0.01 days (95% CI −1.72–1.73). Neither findings in the 
stratified subgroups were found to be statistically significant.

Rate of institutionalization post-hospital discharge was examined by 4 studies 
(N  =  1176) with intervention arm showing 5% reduction (OR 0.95, 95% CI 
0.71–1.26) in odds of discharge to long-term care. When stratified by study type, the 
2 RMTs (N = 120) showed OR of 0.94 in the intervention arm (95% CI 0.69–1.30) 
and OR of 0.79 (95% CI 0.25–2.51) in the 2 non-RMTs (N = 132). Neither the 
pooled data nor stratified subgroup findings achieved statistical significance.

Functional change was examined by 4 high heterogeneity (I = 96%, p < 0.00001) 
studies (1 high-quality RMT, 3 non-RMTs, N = 1068) which showed a standard 
main difference for functional improvement of 0.57 in the interventional arm using 
random-effects models that did not achieve statistical significance (95% CI 
−0.03–1.18).

Cognitive change was examined by 3 high heterogeneity (I = 83%, p = 0.02) 
studies (1 high-quality RMT, 3 non-RMTs, N  =  1610) which showed cognitive 
improvement of 0.97 in the interventional arm using random-effects models that did 
not achieve statistical significance (95% CI −0.46–2.41).

Examining the relationship between quality rating and effectiveness revealed 
that study quality ratings were not highly correlated with effectiveness. This was 
indicated by the decrease attributable to intervention per unit increase on Cochrane 
measure in preventing incident delirium or falls of 4% (R  =  0.025) and 10% 
(R = 0.438), respectively. Results were unchanged when stratified into lower- and 
higher-quality study subgroups with the incidence among higher-quality studies 
showing odds ratio of 0.53 (95% CI 0.39–0.71) compared to 0.38 (95% CI 
0.23–0.64) among lower-quality studies with p = 0.28.

Conclusions Multicomponent nonpharmacological delirium prevention interven-
tions are effective in reducing delirium incidence and preventing falls in older 
patients admitted to acute medical or surgical units with the trend toward reducing 
cost of care, decreasing length of stay, and avoiding institutionalization.

Strengths of the Study
 1. There was a comprehensive search strategy and a systemic review model leading 

to improved power for meta-analysis of study.
 2. There was adherence to clear, predetermined selection criteria.
 3. The assessment of study quality based on Cochrane Collaboration’s Risk of Bias 

guidelines that controlled for potential sources of bias and limited 
heterogeneity.

 4. The study utilized heterogeneity analysis to account for confounding factors/
variables influencing outcomes of interest.

 5. The authors made effort to contact authors when essential data was not reported.
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Limitations of the Study
 1. There was exclusion of terminally ill patients limiting generalizability given 

prevalence of delirium in terminally ill patients.
 2. Final number of included studies was small with limited sample size, and only 

1/3 of interventions were randomized controlled trials (29%, 4 of 14).
 3. The unit-wide nature of many nonpharmacological prevention interventions 

made blinding difficult to achieve, restricting strength of conclusions made due 
to limited data available for synthesis.

 4. Interpretation of pooled estimates is limited by moderate to high degree of het-
erogeneity for all studies examining length of stay, functional and cognitive 
decline, and non-RMTs examining institutionalization.

Take-Home Points Multicomponent nonpharmacological delirium prevention 
interventions are effective in reducing the incidence of both delirium and falls in 
older persons receiving care on acute medical or surgical units. This leads to a 
reduction in hospital-based complications and improvement of cost-effectiveness 
of care.

Practical Applications of the Take-Home Points Nonpharmacological delirium 
prevention interventions are effective and economical and can be readily imple-
mented on acute medical and surgical units to decrease the incidence of delirium 
and prevent falls.
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Objectives To evaluate the efficacy and safety of antipsychotics for the prevention 
and treatment of delirium from a systematic review and meta-analysis [1].

Methods The investigators conducted a systematic review in accordance with the 
Institute of Medicine guidelines of PubMed, Embase, and CINAHL electronic data-
bases for the period from January 1, 1988, to November 26, 2013, using specific 
search terms. In addition, data from ClinicalTrials.gov regarding completed studies 
was evaluated. Furthermore, the investigators reviewed the reference list of pub-
lished review articles and systematic reviews for additional studies.
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The investigators included published and unpublished randomized controlled tri-
als (RCTs) in addition to prospective or historical cohort, case-control, and other 
observational studies. They included studies that evaluated the prevention or treat-
ment of delirium in an adult medical or surgical inpatient settings. The exclusion 
criteria were non-English publications, narrative review articles, editorials, com-
mentaries, letters, dissertations, and studies that focused exclusively on pediatric, 
alcohol or substance withdrawal, schizophrenia, dementia, stroke, neurosurgery or 
trauma patient populations, or nursing home, and other nonhospital settings. The 
investigators also excluded studies if the delirium identification was not conducted 
using a validated tool.

Two investigators independently reviewed each title and abstract to determine 
whether the study was eligible for inclusion in the review. They also reviewed the 
full article if there was any uncertainty regarding its eligibility for inclusion. Four 
separate trained reviewers created evidence tables using a standardized form. The 
Cochrane risk of bias assessment was completed for each eligible article by at least 
two independent reviewers. If there was any discrepancy, it was adjudicated by one 
specific author. This investigator also independently reviewed a random 10% sub-
sample of all articles to ascertain the accuracy of the abstractions and risk of bias 
assessment ratings. Three specific investigators evaluated the individual risk of bias 
ratings to select the final articles with low risk of bias for inclusion in the review.

The investigators performed a meta-analysis when two or more studies using 
similar interventions were identified. They presented dichotomous outcomes as 
odds ratios (OR) with 95% confidence intervals (95% CIs). The continuous out-
comes were analyzed using mean difference (MD) or standardized mean difference 
(SMD) when different scales were used across studies. If specific data was not iden-
tified in the published papers, the authors were contacted by the investigators to 
obtain this information. The heterogeneity in the studies was assessed using the 
chi-square and I2 statistics, with P < 0.1 and I2 > 50% being considered as substan-
tial heterogeneity. When there was high heterogeneity, the investigators used a ran-
dom effects model for meta-analysis; otherwise they used a fixed-effect model.

Results The results were reported in accordance with the Preferred reporting items 
for systematic reviews and meta-analyses (PRISMA) guidelines.

The investigators included a total of 19 studies in this review. There were 7 stud-
ies that evaluated the prevention of postoperative delirium and 12 studies that evalu-
ated delirium treatment among a mixed samples of hospitalized adults. The seven 
studies that evaluated postoperative delirium prevention include trials where the 
treatment was started in the perioperative period (average age 61 to 87 years). Six 
of these were RCTs investigating an antipsychotic versus placebo (four with halo-
peridol, two with risperidone, and one with olanzapine). The dosages ranged from 
1.0 to 7.5 mg equivalents of haloperidol per day, administered either orally or intra-
venously. The delirium treatment studies included individuals with an average age 
range of 39 to 84 years. Five of the studies focused on an ICU population. Ten of the 
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12 studies were RCTs. Five of the studies compared antipsychotics (haloperidol and 
atypical antipsychotics) to placebo or no treatment, and seven of the studies pro-
vided comparisons between antipsychotic agents.

Three prevention and three treatment studies were found to be of low risk for 
bias. There was no evidence systematic bias in reporting mortality outcome.

Seven postoperative prevention studies were used for meta-analysis on the effect 
of antipsychotic medication on incident delirium (n = 1970). The authors did not 
find a significant effect of antipsychotics in preventing postoperative delirium when 
compared to placebo (OR = 0.56; 95% CI 0.23, 1.34; I2 = 93%). Antipsychotic use 
was also not associated with decreased duration of delirium in the 7 studies report-
ing this finding (n = 581; MD −0.65 days; 95% CI −1.59, 0.29; I2 = 80%). The 
authors did not find a decrease in severity of delirium with antipsychotic use in 464 
patients in 8 studies (SMD −0.11; 95% CI −0.43, 0.22; I2 = 61%).

The meta-analysis did not find a decrease in hospital length of stay in 1454 
patients in 8 studies (MD = −0.01 days; 95% CI, −0.16, 0.14; I2 = 42%) or in ICU 
length of stay in 1400 patients in 7 studies (MD = −0.46 days; 95% CI, −1.15, 0.24; 
I2 = 91%).

The authors did not find a significant association of antipsychotics with mortality 
up to 30 days following a hospital stay in 1439 patients in 10 studies (OR = 0.90; 
95% CI 0.62, 1.29; I2 = 0%). Adverse events were not included in the meta-analysis 
due to the heterogeneity of outcomes.

Conclusions This systematic review and meta-analysis of 19 studies indicates that 
the use of antipsychotics does not decrease delirium severity, duration, or hospital 
length of stay when compared to placebo.

Strengths of the Study
 1. The meta-analysis included 1970 participants in the delirium prevention analy-

sis, 581 in the delirium duration analysis, 464 in the delirium severity analysis, 
1454 patients in the hospital length of stay analysis, 1400 in the ICU length of 
stay analysis, and 1439 in the mortality analysis.

 2. Fifteen studies included in the meta-analysis had an average age ≥60 years.

Limitations of the Study
 1. Included studies did not focus specifically on older postoperative adults.
 2. There was substantial variability in outcome measures and study methodology.
 3. Few postoperative studies evaluated mortality and functional outcomes.
 4. The included studies did not evaluate the effects of antipsychotics on agitation or 

distress in adults with delirium.

Take-Home Points This systematic review and meta-analysis of 19 studies indi-
cates that antipsychotics do not decrease delirium severity, duration, or hospital 
length of stay when compared to placebo. However, symptomatic effects of antipsy-
chotics, including changes in agitation or distress, were not assessed.

26 Antipsychotic Medication for Prevention and Treatment of Delirium…



146

Practical Applications of the Take-Home Points Current evidence does not sup-
port use of antipsychotics in the prevention or treatment of postoperative delirium 
in older adults, although the use of these agents was not associated with increased 
mortality up to 30 days post-hospital stay.
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Long-Term Care
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Objectives To assess the effectiveness of interventions for preventing delirium in 
older people in institutional long-term care settings [1].

Methods The investigators searched ALOIS and the Cochrane Dementia and 
Cognitive Improvement Group (CDCIG)‘s specialized register of dementia trials up 
until February 27, 2019. Additionally, they searched Cochrane Central Register of 
Controlled Trials (CENTRAL), major healthcare databases, trial registers, and gray 
literature sources (unpublished) to complete search.
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The investigators selected randomized controlled trials (RCTs) and cluster RCTs 
of single and multicomponent non-pharmacological and pharmacological interven-
tions for preventing delirium among older adults (≥65 years) who live permanently 
in long-term care settings.

The investigators used standard methodological procedures outlined by the 
Cochrane Library. The primary outcomes that were addressed included prevalence, 
incidence, severity of delirium, and mortality. The secondary outcomes included 
falls, hospital admissions, other adverse events, cognitive function, new diagnosis 
of dementia, activities of daily living, quality of life, and cost-related outcomes. The 
review used risk ratios (RR) as measures of treatment effect for dichotomous out-
comes, hazard ratios (HR) for time-to-event outcomes, and mean difference (MD) 
for continuous outcomes. For each outcome, the review assessed the overall cer-
tainty of the evidence using GRADE methods (subjective ratings of certainty based 
on critical read).

Results The investigators included a total of 3 trials with 3851 participants in the 
review. All three trials were cluster RCTs. Two trials were of complex, single- 
component, non-pharmacological interventions, and one trial was a feasibility trial 
of a complex, multicomponent, non-pharmacological intervention. It was not pos-
sible to statistically combine (pool) the data from the studies due to significant het-
erogeneity among the studies.

The first study was a cluster RCT of a 4-week hydration management interven-
tion [2]. The trial was funded by the National Institute of Nursing Research. This 
study recruited 98 participants across 7 nursing homes in the USA. The intervention 
was a hydration management program where an individual’s fluid intake goal was 
calculated according to participant’s bodyweight. A total of 75% of the fluid intake 
goal was delivered with meals and the remaining 25% was provided during non- 
meal times. The nursing staff were instructed on the treatment regimen, and a 
research assistant calculated the fluid goal and measured fluid intake randomly to 
ensure compliance with the protocol. The control arm participants had no individual 
fluid intake goal. Follow-up was at 4  weeks post-randomization. The effect of 
hydration-based intervention on incidence of delirium could not be calculated 
because of very low certainty of evidence (RR = 0.85, 95% confidence interval (CI) 
0.18 to 4.00). This trial did not report data on prevalence or severity of delirium or 
for any of the secondary outcomes.

The second study was a cluster RCT of the Geriatric Risk Assessment MedGuide 
(GRAM) software program which included 3538 residents across 25 care homes in 
the USA.  Medicare- and Medicaid-certified nursing homes with contracts with 
Omnicare pharmacies with 50 or more geriatric beds and few short-stay residents 
were eligible for inclusion [3]. This trial was funded by the Agency for Healthcare 
Research and Quality and the National Institutes of Health Center for Research 
Resources. The investigators used GRAM to identify medications that may contrib-
ute to delirium and falls risk for individual residents. The pharmacy automatically 
generated a GRAM report within 24  hours of nursing home admission, and for 
those individuals who were identified as being on medication contributing to risk of 
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delirium or falls, an automatic report was sent to the pharmacist to coincide with a 
monthly visit to the nursing home. This resulted in a medication review being 
undertaken at the visit by the pharmacist. This was followed by a proactive monitor-
ing plan that was initiated by the care-home staff to assess for medication side 
effects. The control nursing homes did not receive the triggered pharmacist visit or 
the proactive monitoring plan. The outcomes were recorded electronically by the 
participating care-home staff over a 12-month period. In the trial resident months 
were used rather than individuals as its unit of outcome measurement. The results 
only applied to new admissions during 2004. This trial did not report of the preva-
lence of delirium. The incidence of delirium appeared to be lower in the interven-
tion group when compared to the control group (12-month HR = 0.42, CI 0.34 to 
0.51). This trial did not report on the severity of delirium. Their intervention 
appeared to produce little or no effect mortality (HR 0.88, CI 0.66 to 1.17). The 
intervention appeared to have little or no effect of the intervention on hospital 
admissions (HR 0.89, CI 0.72 to 1.10) or falls (HR 1.03, CI 0.92 to 1.15). There 
were a 3% absolute reduction in use of opiates and anticonvulsant medications and 
an approximate 4% reduction in tranquillizers in the intervention group but not in 
the control groups.

The third study was a cluster randomized, controlled feasibility trial of a 
16-month educational package that was delivered to 14 independent sector care 
homes in 1 metropolitan district in the UK [4]. This trial was funded by the National 
Institute for Health Research. The trial included a total of 215 care-home residents. 
In this study a specialist delirium practitioner delivered three 20-minute interactive 
educational sessions to care-home staff. A facilitated monthly staff working group 
was also organized to identify targets for delirium prevention and to develop solu-
tions for each of the care homes. In addition, a delirium champion was trained at 
each home to deliver the educational sessions and facilitate the working groups. The 
control care homes continued with usual care. These care homes were offered the 
intervention package at the end of the trial. All delirium assessments were con-
ducted by the investigators 16 months post-randomization, over a 1-month period. 
In addition, other outcomes were collected electronically from care-home records in 
a 6-month period starting 10 months post-randomization. Hospitalization data were 
collected during this period from routinely collected hospital data. In this trial, it 
was not possible to determine an effect of intervention on delirium prevalence, 
although the prevalence appeared to be lower in the intervention group (RR = 0.57, 
95% CI 0.15 to 2.19). It was also not possible to determine the effect of intervention 
on delirium incidence (RR = 0.62, 95% CI 0.16 to 2.39). The intervention group had 
a delirium incidence rate of 4.9 and 95% CI of 0.7 to 15, and the control group had 
a delirium incidence rate of 7.9 and 95% CI of 1.4 to 22 per 100 resident months. 
The severity of delirium was not reported. There was probably little of no effect of 
the Stop Delirium! In this trial, there was little or no effect of the intervention on 
mortality (RR = 0.82, 95% CI 0.50 to 1.34). The intervention appeared to reduce 
hospital admissions when compared to controls (RR = 0.67, 95% CI 0.57 to 0.79). 
There was no difference in the quality of life measure, EQ-5D (MD = 0.04, 95%  
CI -0.09 to 0.17), between the intervention and control groups. The total cost of 
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delivering the intervention was 138 Great Britain pound (GBP) per resident. The 
hospital resources used for the intervention homes were lower (estimated costs, 
3281 GBP) when compared to the control homes (estimated costs, 7210 GBP). The 
monthly cost per resident in the intervention homes was 219.72 GBP when com-
pared with 253.01 GBP in control homes.

Conclusions
 1. Hydration-based intervention in long-term care (LTC) facilities did not reduce 

the incidence of delirium. In addition, the results were imprecise and there were 
serious design flaws in the study.

 2. Using a computerized system to identify medications that may contribute to 
increased risk of delirium risk and trigger a pharmacist-led medication review 
appeared to reduce the incidence of delirium among older adults living in LTC 
facilities, but did not reduce the rates of hospital admissions, mortality, or falls 
among these individuals.

 3. The educational intervention to identify risk factors for delirium along with 
staff-driven meetings to develop solutions within individual care homes did not 
appear to reduce the incidence or prevalence of delirium, and the results were 
imprecise. There was no effect on mortality, but the intervention appeared to 
reduce hospital admissions. There were design flaws in the study.

Strengths of the Study
 1. A methodical approach was used to conduct the systematic review.
 2. There was control of investigator bias.
 3. The investigators queried specific issues and focused on individuals living at LTC.
 4. The systematic review was graded as being of good quality based on the 

AMSTAR checklist with all ten of the ten criteria for systematic review being 
met [5].

Limitations of the Study
 1. There were only three studies that met the inclusion criteria with little overlap 

between the studies.
 2. The results from the studies could not be pooled due to significant heterogeneity 

between the studies.
 3. Significant design flaws and imprecise results prevent the results being clini-

cally useful.
 4. The use of subjective GRADE system introduces investigator bias, although this 

was minimized by preventing investigators involved in the component studies 
and being part of this review from being involved in the interpretation of the 
studies using the GRADE system.

Take-Home Points
This systematic review indicates that an automated software-based medication 
review for medications that contribute to delirium which then triggers action by a 
pharmacist is the only intervention that reduced the incidence of delirium among 
individuals living at long-term care facilities. None of the other interventions 
reported reduce the incidence or prevalence of delirium and mortality from delirium 
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in the LTC setting. Additional well-conducted RCTs are needed to determine effec-
tive interventions that prevent delirium among individuals living at long-term care 
facilities.

Practical Applications of the Take-Home Points
If LTC facilities can implement a software-based intervention to identify medica-
tions that could contribute to delirium risk and which then triggers a pharmacist-led 
medication review, it might reduce the incidence of delirium among individuals 
living at these facilities. All other interventions studied do not currently have ade-
quate evidence to determine their impact on the incidence and prevalence of delir-
ium and mortality from delirium.

References

 1. Woodhouse R, Burton JK, Rana N, Pang YL, Lister JE, Siddiqi N. Interventions for prevent-
ing delirium in older people in institutional long-term care. Cochrane Database Syst Rev. 
2019;4(4):CD009537.

 2. Mentes JC, Culp K. Reducing hydration-linked events in nursing home residents. Clin Nurs 
Res. 2003;12(3):210–28.

 3. Lapane KL, Hughes CM, Daiello LA, Cameron KA, Feinberg J. Effect of a pharmacist-led 
multicomponent intervention focusing on the medication monitoring phase to prevent potential 
adverse drug events in nursing homes. J Am Geriatr Soc. 2011;59(7):1238–45.

 4. Siddiqi N, Cheater F, Collinson M, et al. The PiTSTOP study: a feasibility cluster randomized 
trial of delirium prevention in care homes for older people. Age Ageing. 2016;45(5):652–61.

 5. Shea BJ, Reeves BC, Wells G, et al. AMSTAR 2: a critical appraisal tool for systematic reviews 
that include randomised or non-randomised studies of healthcare interventions, or both. 
BMJ. 2017;358:j4008.

27 Interventions for Preventing Delirium in Older People in Institutional Long-Term…



Part V
Depressive Disorders



155

Chapter 28
Nortriptyline and Interpersonal 
Psychotherapy as Maintenance Therapies 
for Recurrent Major Depression: 
A Randomized Controlled Trial in Patients 
Older than 59 Years

Maureen Waweru and Seetha Chandrasekhara

Authors of the Original Article Charles F Reynolds 3rd, Ellen Frank, James M 
Perel, Stanley D Imber, Cleon Cornes, Mark D Miller, Sati Mazumdar, Patricia R 
Houck, Mary Amanda Dew, Jacqueline A Stack, Bruce G Pollock, David J Kupfer

Journal Publisher Journal of the American Medical Association

Year of Publication 1999

Type of Study Randomized controlled study

Funding Sources National Institute of Mental Health (NIMH)

Objectives The objective of the study was to compare the efficacy of nortriptyline 
and interpersonal therapy (IPT) separately and as a combination in the treatment of 
recurrent major depression in adults older than 59 years [1].

Methods A total of 687 older adults with recurrent, nonpsychotic, non- dysthymic, 
unipolar depression at a university-based geropsychiatric clinic were screened over 
a 7-year period. Of the 187 recruited, 180 individuals began treatment. Study par-
ticipants were required to be 60 years or older, meet diagnostic criteria (per the 
Schedule for Affective Disorder and Schizophrenia—Lifetime Version structured 
interview) for recurrent nonpsychotic unipolar major depression, be in at least their 
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second lifetime episode, have had an interepisode wellness interval no longer than 
3 years, have Hamilton Depression Rating Scale (HAM-D) score ≥17 and a Mini- 
Mental State Examination (MMSE) score ≥27, and be able to provide written 
 consent. Participants excluded from the study had an age less than 60 years (n = 12), 
a single episode of major depression (n = 119), a wellness interval of 3 years or 
more (n  =  63), medical contraindications to nortriptyline (n  =  43), co-occurring 
dysthymia and major depression (n = 23), delusional depression (n = 24), or other 
psychiatric diagnoses (n = 135). Those excluded were referred to another clinic. Of 
the included participants, 48.7% were clinically referred, 42.6% were recruited 
through media and community presentations, and 8.7% learned about it by word 
of mouth.

During the acute phase, participants received open treatment of a combination of 
nortriptyline and weekly IPT to achieve remission (HAM-D ≤10). Of the 180 par-
ticipants, 92 (51.1%) received adjunctive pharmacotherapy with lithium or perphen-
azine during this phase. Following the acute phase, participants were maintained on 
their current nortriptyline dose but with frequency of IPT reduced to every other 
week for a 16-week period. Twenty-eight of 159 participants did not show stable 
remission after the two phases (acute and continuation) and were considered treat-
ment resistant. Participants with stable mood for the previous phase were randomly 
assigned to one of four maintenance therapy conditions below (180 participants 
were randomized and 13 relapsed during transition to maintenance). In the placebo 
maintenance condition, nortriptyline was slowly discontinued over 6 weeks under 
double-blind conditions. The participants stayed in maintenance therapy for 3 years 
or until recurrence of a major depressive episode. Placebo and nortriptyline tablets 
were identical in size and weight:

 1. Medication only clinic with nortriptyline hydrochloride (80–120 ng/ml)
 2. Medication only clinic with placebo
 3. Monthly maintenance with IPT and nortriptyline
 4. Monthly maintenance with IPT and placebo

Individual randomization was stratified by the therapist and blocked in units of 
four participants. The allocation schedule was determined by a computer-generated 
randomized subroutine permutation procedure (Fortran program). The treatment 
team, outcome assessors, and data analyst were blind to the treatment assignment. 
Each participant was seen monthly during maintenance treatment by the same two 
clinicians who treated them during the acute and continuation treatment, a nonphy-
sician clinician and a coinvestigator. Those in the medication clinic option were 
only asked about symptoms and side effects. All visits included vitals, blood sam-
ples, and clinical ratings (HAM-D, Beck Depression Inventory, Global Assessment 
Scale, and Asberg Side Effect Rating Scale). This data was reviewed non-blinded in 
order to make nortriptyline dose adjustments. IPT was conducted by experienced 
clinicians with previous training and ongoing supervision by four investigators. 
Integrity and compliance of medication visits and IPT were evaluated using audio 
recorded sessions. Recurrence of a major depressive episode was determined by a 
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structured interview first by a research nurse and confirmed independently by a 
senior psychiatrist. No protocol deviations were noted.

A Kaplan-Meier survival analysis was used to test for survival differences in 
maintenance treatment groups. The pairwise comparison used a Cox proportional 
hazards model to control for possible covariates using the placebo group as a 
reference.

Results Of the 187 individuals who entered the trial, 107 participants who had 
fully recovered began maintenance treatment, and recurrence data from these sub-
jects was analyzed. Five participants were still active at the time of the outcome 
analyses, and their data was censored. The study used survival analysis to show a 
significant effect for active treatment over placebo in preventing recurrence of major 
depressive episodes (P < 0.001) and showed that 80% of participants in the com-
bined treatment condition remained free of symptoms.

The study found that each of the active treatment conditions was significantly 
better than placebo in preventing recurrence: nortriptyline and IPT (P  <  0.001); 
medication clinic with nortriptyline (P < 0.001); and IPT with placebo (P = 0.03). 
They also found that combination treatment was superior to IPT and placebo 
(P = 0.003) and showed a superior efficacy over medication clinic with nortriptyline 
(P = 0.06). Medication clinic vs. IPT and placebo did not differ (P = 0.16).

The study found that most recurrences occurred in the first year of treatment. 
They also found that of the 17 recurrences in participants taking nortriptyline, 9 
were associated with nonadherence. Additionally, during the first year of mainte-
nance treatment, older age was associated with a higher and more rapid rate of 
recurrence, and only combined treatment with nortriptyline and IPT effectively pre-
vented recurrence in participants 70 years or older. However, in participants aged 
60–69 years, each of the monotherapies and combined therapy was equally effective 
in preventing recurrences during the first year. Higher age at the study entry was 
associated with recurrence (p = 0.05). Attrition due to other causes (not recurrence) 
was low with 6/58 participants from the nortriptyline group due to medical prob-
lems that later excluded them from continued medication use. In the placebo group, 
4/61 participants left against medical advice compared to 1/58 taking nortriptyline. 
One participant committed suicide 1  year after leaving the study against medi-
cal advice.

Conclusions The results from this study indicate efficacy in treatment of recurrent 
major depression in the elderly population (>60  years) with nortriptyline mono-
therapy or in combination with IPT when compared to placebo. A combination of 
both nortriptyline and IPT has also been shown to effectively prevent recurrences 
during the first year of maintenance therapy in adults 70 years or older.

Strengths of the Study
 1. This was a randomized controlled trial.
 2. There was inclusion of both pharmacotherapy and interpersonal therapy 

treatment.
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 3. There was adequate length of study that allowed assessment of efficacy in treat-
ment and recurrence of symptoms.

 4. This was a high-quality study with a Jadad score of 5 [2].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2, 
low
3–5, 
high

Score 1 1 1 1 1 5

Limitations of the Study
 1. The sample studied may not represent the general population of older adults with 

chronic depression as the participants were recruited from a single academic 
outpatient clinic in a metropolitan area, and does not include participants from 
other settings.

 2. There is no clear indication if participants with multiple medical comorbidities 
were included or excluded in the study.

 3. The study does not elaborate on the cause of situational depression, which may 
affect the therapy approach.

 4. There was no mention of a history of insomnia in the study participants.
 5. Tricyclic antidepressants are known for having side effects that affect older 

adults including anticholinergic effects, cardiac risks, and fall risks that may 
impact adherence to treatment. The study does not explain how side effects 
impacted adherence.

 6. The study population was predominantly white, female, and with an education 
level higher than the 12th grade, raising concerns about its generalizability.

 7. The study does not give details on the severity of depression among the partici-
pants (about 15.5% of participants had previous suicide attempts) or on use of 
other psychotropic medication.

 8. The sample size that was randomized was small.

Take-Home Points There is clear significant effect for continued combined treat-
ment (nortriptyline and IPT) over monotherapy (nortriptyline alone) in the preven-
tion of relapse of depression, especially in the first year of treatment when risk of 
recurrence is high. The results obtained in this study show that nortriptyline (range 
of 80–120 mg/ml) alone or in combination with IPT prevents or delays recurrences 
of major depression in older adults aged over 59 years. The study also showed that 
combined treatment of nortriptyline with IPT prevented relapse during the first year 
of maintenance treatment in participants 70 years or older.
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Practical Applications of the Take-Home Points Depression in older adults is 
complicated by both medical and psychosocial challenges that make it very difficult 
to treat. Therefore, medication management and therapy are efficacious in treating 
depression, especially in combination.
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Objectives The objective of the study was to compare the risks and benefits of 
combination continuation pharmacotherapy (antidepressant and antipsychotic) with 
those of antidepressant monotherapy among older adults who achieved remission 
from delusional depression after electroconvulsive therapy (ECT) [1].

Methods For this trial, 111 inpatient admissions were screened with 76 (69%) 
meeting baseline inclusion criteria. Of those excluded, 8 individuals had other diag-
nosis (dementia, schizoaffective disorder, or bipolar disorder), and 27 individuals 
did not have a diagnosis of delusion. Of the 76 participants who screened positive at 
baseline, 58 (76%) began ECT. Of these, 44 participants (76%) achieved a post- 
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ECT Hamilton Depression Rating Scale (HAM-D) score of <10. Ten of the 44 par-
ticipants who initially remitted were not included because the second HAM-D score 
exceeded 10. A total of 34 participants were considered suitable for study entry, and 
29 individuals from this group (85.3%) with an average age of 72.2 +/− 8.5 years 
consented to enter the randomized continuation trial. One participant from the 
combination- therapy group withdrew from the study after suffering a fall prior to 
the post-randomization assessment.

Inclusion criteria were individuals age 50 years or older, a pre-ECT score >21 
and post-ECT score on the HAM-D, and achieving a score >24 on the Mini-Mental 
Sate Exam (MMSE) within 1 week of remission. Included participants also met 
DSM-IV criteria for psychotic depression and had scores >3 using the Delusional 
Rating Scale from the Schedule for Affective Disorders and Schizophrenia (SADS) 
and scores >2 on the Subjective Feeling of Certainty, Acting on Belief, and 
Accommodation subscales of the Conviction item on the Rating Scale for Delusions. 
Participants with hallucinations who had a delusion and did not meet criteria for 
schizophrenia and schizoaffective disorder were still included.

Exclusion criteria included individuals with an unstable medical illness that 
could influence treatment, use of medications known to cause psychiatric or extra-
pyramidal symptoms, a history of cognitive impairment preceding the onset of 
depression, those who met criteria for tardive dyskinesia, and any person unable to 
provide consent or who did not sustain a HAM-D score <10 during the week 
after ECT.

The primary hypothesis was that participants with combination therapy would 
have fewer relapses compared to monotherapy. A secondary hypothesis was that 
participants who received combination antipsychotic therapy had higher risks of 
extrapyramidal side effects and falls. The researchers calculated that 42 participants 
in each group would yield >80% power for determining statistical significance 
between the treatment groups.

Included participants were enrolled from inpatient psychiatric admissions at 
New York Presbyterian Hospital – Westchester Division between June 1994 and 
December 1998 and met DSM-IV criteria for psychotic depression. Participants 
provided written informed consents. Major depression was assessed using the 
Structured Clinical Interview for Diagnosis (SCID-P). These participants were then 
assessed for delusions using the Delusional Rating Scale from the Schedule for 
Affective Disorders and Schizophrenia (SADS) to determine whether the patient 
was convinced of an irrational idea (scale score >3). The researchers developed the 
Rating Scale for Delusions, adapted from the Dimension of Delusional Beliefs 
Scale to confirm the presence of delusional ideation. Scores >2 on the Subjective 
Feeling of Certainty, Acting on Belief, and Accommodation subscales of the 
Conviction item on the Rating Scale for Delusions were needed.

Nortriptyline was started at 25 mg/day for 2 to 3 days, followed by 50 mg for 
5 days. Nortriptyline was preferred, but sertraline (dose, 50 mg/day–100 mg/day) 
was also included for participants with contraindications to nortriptyline or a previ-
ous failed trial. Nortriptyline plasma levels were obtained 5 to 7  days after the 
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50 mg/day dose was reached to ensure that concentrations were within the target 
range of 50 ng/ml–150 ng/ml. Those with contraindications to nortriptyline were 
given sertraline at a target dose of 50 mg/day–100 mg/day. Perphenazine or placebo 
was initiated up to 7 days later with a target dose of three to four tablets a day 
(12 mg–16 mg/perphenazine or placebo).

Participants were rated weekly for the first 4 weeks after randomization, then 
twice monthly for 2 months, and then monthly until 26 weeks after randomization. 
The researchers defined relapse by the DSM-IV criteria for major depression or the 
development of delusional ideation. The continuation phase of the study was com-
plete at 26 weeks, and perphenazine was tapered over 8 weeks, at which point par-
ticipants entered a 24-month maintenance study.

The researchers assessed extrapyramidal side effects at each visit using a modi-
fied five-item version of the Simpson-Angus Scale (SAS) to assess gait, shoulder 
shaking, elbow rigidity, leg pendulousness, and tremor. The SAS, Barnes Akathisia 
Scale, and the Abnormal Involuntary Movement Scale (AIMS) were also adminis-
tered at each visit. Schooler and Kane criteria for tardive dyskinesia (TD) were 
used, and TD was defined as a score of 1 on two AIMS items or two or more on a 
single item. The researchers also monitored number of falls at each visit.

Researchers included randomized participants with at least one post- 
randomization assessment for data analyses. The between-group comparisons used 
chi-square analyses or Fisher’s exact test, if the cell sizes were more than five and 
the continuous data were compared using Student’s t-test. Between-group compari-
sons of continuous data that were not normally distributed use the Mann-Whitney U 
test. Kaplan-Meier survival analyses were carried out to compare the two treatment 
groups for time to relapse.

Results The study found no significant differences in clinical characteristics 
between the 15 combination-treatment and 13 monotherapy participants included in 
efficacy analyses.

Of the 28 participants, a total of 7 (25%) suffered a relapse during the 26-week 
trial; 5 (33%) were from the combination-therapy group, and 2 (15.4%) were from 
the monotherapy group (Fisher’s exact test P = 0.40). The Kaplan-Meier survival 
curves for combination and monotherapy groups were statistically comparable (log- 
rank X2 = 2.1; P = 0.2). Participants who relapsed and those who remained well for 
predictor factors were similar in age (71.3 +/− 7.7 years vs. 71.9 +/− 8.8 years; 
t = 0.19; P = 0.87); baseline HAM-D scores (27.6 +/− 5.3 vs. 27.3 +/− 7.9; t = 0.07; 
P = 0.94); and MMSE scores (26.1 +/− 4.0 vs. 27.3 +/− 3.5; t = 0.73; P = 0.47). 
Participants who relapsed had higher initial continuation-phase HAM-D scores (4.7 
+/− 6 vs. 2.7 +/− 3.0; t = 1.56; P = 0.09), but these differences were not statistically 
significant.

The study also found that six of the seven participants who relapsed met criteria 
for major depression without concurrent psychotic symptoms and one participant 
who relapsed had major depression with guilt and paranoid delusions. Of those 
participants randomized to take sertraline, two received monotherapy treatment 
with 50 mg/day of sertraline, and one received combination therapy with a sertraline 
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dose of 75 mg/day. The sertraline combination-therapy participant relapsed, but the 
two monotherapy participants did not.

The study found that combination-therapy participants had significantly more 
extrapyramidal side effects (t  =  3.69; P  =  0.001) and a greater number of falls 
(P = 0.05). Six from the combination-therapy group but none from the monotherapy 
group (P = 0.01) experienced TD. Of the six participants who suffered from TD, 
three were emergent cases that required consideration for treatment discontinuation. 
However, TD developed 26 and 34 weeks after perphenazine discontinuation in two 
other cases, respectively. In three of the six participants, TD resolved between 7 and 
18 months of its onset. TD persisted in the other three participants at follow-up at 
1 week, 5 months, and 24 months after completion of the study.

The average dose of perphenazine in combination participants was 10.3 +/− 3.0 
compared with 11.0 +/− 1.9 mg/day of placebo perphenazine. Among the 25 nor-
triptyline participants, those randomized to combination therapy required signifi-
cantly lower nortriptyline doses (53.5 +/− 16.3 mg/day vs. 70.1 +/− 13.4 mg/day; 
t = 2.72; P = 0.01) and had higher nortriptyline levels per dose (t = 3.36; P = 0.0001).

Conclusion The findings of this study indicated that combination treatment 
resulted in greater relapses than monotherapy treatment and had significantly higher 
rates of extrapyramidal side effects, tardive dyskinesia, and falls.

Strengths of the Study
 1. Study design was randomized, double-blind, and placebo-controlled.
 2. The quality of study assessed on the basis of Jadad score indicates that this was 

a high-quality study with a score of 4 out of 5 [2].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double-
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both 
the patient 
and the 
assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range of 
score 
quality 
0–2, 
low3–5, 
high

Score 1 1 1 1 0 4

 3. The study found no significant differences in clinical characteristics between the 
15 combination-treatment and 13 monotherapy participants included in efficacy 
analyses.

 4. The results were consistent with previous studies on treatment of psychotic 
depression in late life [3].
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Limitations of the Study
 1. The study had a small sample size that also did not meet power (less than 42 

participants in each group).
 2. The study does not elaborate on the reason for dropouts.
 3. Potential factors such as anticholinergic side effects of tricyclic antidepressants 

among older adults may have contributed to the attrition rate.
 4. Risk factors contributing to high relapse rates, especially in the combination- 

therapy group, were not investigated due to sample size.

Take-Home Points
Major depression with psychotic features in older adults has a poor prognosis, but 
ECT is the only modality that has shown modest response rates. This study did not 
show significant difference in efficacy between combination pharmacotherapy 
(antipsychotic and tricyclic antidepressant) and monotherapy (tricyclic antidepres-
sant). The study also indicates that combination therapy has higher rates of relapses 
than monotherapy and is associated with higher extrapyramidal side effects, tardive 
dyskinesia, and falls.

Practical Applications of the Take-Home Points
The study of adequate treatment for major depression with psychotic features 
among older adults is challenging given its poor prognosis and high risk for harmful 
pharmacologic side effects in this population. One of the strengths of the study is 
their choice in using nortriptyline, a tricyclic antidepressant that is better tolerated 
in older adults, and the use of low doses of perphenazine decreasing the potential for 
extrapyramidal side effects. Further studies are needed to investigate pharmacologic 
treatments that are better tolerated with fewer side effects and modest improvement 
in symptoms.
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Objectives To determine the effect of a primary care intervention on suicidal ide-
ation and depression in older adults [1]

Methods The Prevention of Suicide in Primary Care Elderly: Collaborative Trial 
(PROSPECT) intervention focused on two major components of care: physician 
knowledge and treatment management using a clinical algorithm and depression 
care managers, respectively. The algorithm recommended a first-line trial of a selec-
tive serotonin reuptake inhibitor (SSRI), specifically citalopram. Other antidepres-
sants could be prescribed, if clinically indicated. If participants declined medication, 
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interpersonal psychotherapy from the care manager was recommended. Research 
funds covered costs of interpersonal psychotherapy and citalopram only.

Fifteen practice-based, depression care managers (social workers, nurses, psy-
chologists) worked with physicians to help recognize depression, offer guideline-
based treatment recommendations, monitor clinical status, and provide appropriate 
follow-up. They had psychiatric backup, weekly supervision, and monthly interper-
sonal therapy cross-site supervision. Care managers were introduced to participants 
following the baseline interview. They interacted with participants in person or by 
telephone to monitor depressive symptoms, adverse effects, and treatment adher-
ence at scheduled intervals, or when clinically necessary. In both groups, physicians 
were informed by letter about participants reporting suicidal ideation.

Older adults age 60 or older were selected from a participant pool from 20 ran-
domly selected primary care practices across the greater New  York City area, 
Philadelphia, and Pittsburgh. Practices were paired up within each region by setting 
(urban, suburban, rural), academic affiliation, size, and racial distribution regarding 
its potential participants. Practices were randomly assigned within the pairs to pro-
vide participants with the PROSPECT intervention or usual care.

A representative sample of primary care participants with the DSM-IV criteria 
for major or minor depression persisting for at least 1 month was achieved via a 
two-stage sampling process. A random sample of participants over the age of 60 
was screened by telephone for depressive symptoms using the Center for 
Epidemiologic Studies Depression Scale (CES-D) following oral consent and strati-
fied into either the 60–74 years old group or a group of those 75 or older. A total of 
1888 patients with a CES-D >20, those with a history of prior depressive episodes 
or treatment, and a 5% random sample of participants with lower scores were invited 
to participate. The 1238 who consented were interviewed in person and adminis-
tered the Structured Clinical Interview for DSM-IV.  Exclusion criteria included 
those without a diagnosis of depression and those who missed follow-up assessments.

The severity of depression was assessed with the 24-item Hamilton depression 
scale (HAM-D), suicidal ideation was rated with the Scale for Suicide Ideation 
(SSI), anxiety was quantified with the Clinical Anxiety Scale, and hopelessness was 
assessed with the Beck Hopelessness Scale. Cognitive impairment was rated with 
the Mini-Mental State Examination, and limitations in functioning due to physical 
problems/emotional difficulties were assessed using the Medical Outcomes Study 
12-item Short-Form Health Survey. Antidepressant treatment intensity was quanti-
fied using the Composite Antidepressant Treatment Intensity Scale.

Participants were followed for 18 months with telephone assessments at 4, 8, and 
18 months, and an in-person interview 12 months after entry. The research assistants 
were unable to be blinded to the treatment assignments. Those meeting modified 
criteria for major depression or significant minor depression (four depressive symp-
toms and HAM-D ≥10 over 4 weeks) were included. A total of 598 participants 
(320 from the intervention group, 278 from usual care) were included for analyses.

Over 12  months, there was a dropout of 30.9% (99/320) for the intervention 
group and 31.3% (87/278) for the usual care group. The influence of the dropout 
rates was assessed by comparing the results from the study analyses to a shared 
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parameter model, which yielded similar results and did not differ more than 5%. 
The statistical analysis consisted of descriptive and intent-to-treat (ITT) models, 
and differences for both continuous and binary outcomes were based on longitudi-
nal random models for participant, practice, or practice-pair clusters.

Results This study showed that first remission occurred earlier and was more com-
mon among participants receiving the intervention than among those who received 
usual care. There were no statistically significant differences in age, gender, race, 
education, depression severity, anxiety, cognitive impairment, disability, or antide-
pressant treatment at baseline between participants included in analysis and those 
excluded because of missed follow-up assessments. The intervention group had a 
larger assignment of Hispanic participants compared with usual care (22.8% vs. 
6.3%, P = 0.06). Intervention participants were also significantly more likely than 
usual care patients to report depression treatment at each follow-up period. At 
4  months, 89.2% of intervention patients reported treatment of their depression, 
while only 52.5% of usual care patients did (P < 0.001). They also had higher rates 
of medication-only and psychotherapy-only treatments (P < 0.001 for both).

The study first evaluated the impact of the intervention on the prevalence of sui-
cidal ideation over time. There was a larger proportion of suicidal ideation being 
reported by participants of the intervention group compared to those in usual care 
(29.4% vs. 20.1%, P = 0.01). At 4 months and beyond, there was no longer a signifi-
cant difference between the groups. There was a greater decline in raw rates of 
suicidal ideation (12.9% intervention vs. 3.0% usual care; P = 0.01). After adjusting 
for differences of the longitudinal ITT change from baseline (all depressed partici-
pants P = 0.01, major depression P = 0.006, minor depression P = 0.98), only those 
participants with minor depression did not show significance in suicidal ideation. 
There was no statistical significance between the intervention and depression diag-
nosis interaction on suicidal ideation (P = 0.64).

Second, the clinical course of the study groups was compared using three depres-
sion scales. The first analyses involved depression severity as measured by the 
HAM-D. At 4 months, the HAM-D score had a greater decrease in the intervention 
group compared to the usual care group (7.4 vs. 3.9; P  <  0.001). A significant 
decrease in the intervention group scores was consistent at 8 months (8.2 vs. 6.2; 
P < 0.001) and 12 months (8.8 vs. 7.2; P = 0.006). This showed significance in the 
overall longitudinal HAM-D scores from baseline (P < 0.001). Intervention effects 
remained significant for those with major depression (P < 0.03) across the study 
periods. No significant effects were demonstrated across time for those with minor 
depression (P = 0.39). Statistical significance was shown between group and change 
in depression severity (P = 0.008).

The second outcome measured response to treatment of depression. The study’s 
definition of response was a minimum 50% decrease of HAM-D scores from base-
line. More intervention participants had responses compared to usual care at 
4 months (42.7% vs. 29.1%; P = 0.001), 8 months (46.2% vs. 35.5%; P = 0.02), and 
12 months (52.1% vs. 42.0%; P = 0.02). The overall longitudinal change from base-
line was significant (P = 0.003). There was a statistically significant effect from the 
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intervention on those with major depression only. Again, no statistical significance 
was demonstrated between the group and diagnosis interaction (P = 0.30).

Remission from depression, as defined by HAM-D <10, was the third outcome 
measured. Remission rates at 4 months were significantly higher in the intervention 
group compared to usual care (48.2% vs. 34.2%; P < 0.001), but were no longer 
significant at 8 months (P = 0.08) or 12 months (P = 0.26). However, the longitudi-
nal trend was significant (P < 0.001). As with the other outcomes, those participants 
with major depression only have more significant findings. The study then redefined 
remission as HAM-D <7, but the data continued to demonstrate similar findings.

Two sets of post hoc analyses stratified both depression diagnosis and suicidality 
to assess the effect of the intervention. Those with baseline suicidal ideation showed 
resolution by 4 months in 66.7% of intervention patients compared to 58.7% of 
usual care patients (P  =  0.34). There was a statistically significant difference at 
8 months (70.7% vs. 43.9%, P = 0.005), but it was no longer significant at 12 months 
(P = 0.89). The change in significance over time was due to the majority of both 
groups no longer expressing suicidal ideation.

Greater decreases in HAM-D scores were recorded for the intervention group 
compared with usual care regardless of reported suicidal ideation at baseline. There 
was a significant decrease in all depressed participants (P < 0.001) and those with 
major depression (P < 0.001). However, participants with minor depression did not 
have a large reporting of suicidality, so the intervention’s effect on their depressive 
symptoms was not significant (P = 0.72). For those with minor depression and sui-
cidal ideation (N  =  23) though, the intervention showed a significantly greater 
decrease in depression severity (P = 0.03).

Conclusions The intervention showed effectiveness in reducing suicidal ideation 
at 4 months. The impact of the intervention on depressive symptoms was greater for 
those with major depression and minor depression with suicidality. It has its chal-
lenges, but it is a potential prevention strategy to reduce suicide among older adults 
in the community.

Strengths of the Study
 1. It had a randomized controlled trial design.
 2. This study had a Jadad score of 3, indicating that it was a high-quality study [2].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double-
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both 
the patient 
and the 
assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of score 
quality 
0–2, 
low3–5, 
high

Score 1 1 0 0 1 3
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 3. The algorithm suggested starting doses of 30  mg for citalopram to reduce 
undertreatment.

 4. This was reflective of real-world practice because it was conducted in a variety 
of practices, mostly nonacademic and small and serving heterogeneous 
populations.

 5. Sampling and screening procedures led to more heterogeneity of participants, 
making it more relevant to real-world practice.

 6. It included participants with mild cognitive impairment, medical comorbidity, 
concurrent medical treatments, or suicidality.

 7. It used formal depression screening and diagnostic procedures to standardize 
findings.

 8. Real-life conditions were mimicked.
 9. It had increased feasibility to implement this in large medical practices.
 10. There was standardized training and supervision for health professionals who 

provided participants with the intervention.
 11. This study exhibited a long duration of follow-up which went to 18 months.
 12. They used ITT analyses in order to help correct for bias.

Limitations of the Study
 1. There was a higher baseline prevalence of suicidal ideation reported in the inter-

vention practices compared with usual care.
 2. There was a lack of information on the discrete medical problems of 

participants.
 3. Raters were blinded.
 4. Only the cost of citalopram and interpersonal psychotherapy were covered.

Take-Home Points
Primary care intervention programs are effective in reducing suicidal ideation, 
regardless of depression severity, in older adults.

Practical Applications of the Take-Home Points
Routine depression screening in primary care has the potential to improve outcomes 
when followed with appropriate treatment and care management. Collaborative care 
by trained care managers and primary care physicians should be more widely 
implemented.
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Objectives To compare the time to first remission for depressed older adults in 
primary care practices that implemented a care management model compared to a 
usual care model, and to identify risk factors for non-remission that can guide refer-
rals and treatment planning [1].

Methods This study analyzed data from the Prevention of Suicide in Primary Care 
Elderly: Collaborative Trial (PROSPECT). Older adults age 60 or older were 
selected from a pool of 9072 randomly selected primary care participants from 20 
practices from the greater New  York City area, Philadelphia, and Pittsburgh. 
Practices were paired up within each region by setting (urban, suburban, rural), 
academic affiliation, size, and racial distribution of its patients. They were randomly 
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assigned within the pairs to provide participants with the PROSPECT intervention 
or usual care.

A representative sample of primary care participants with DSM-IV criteria for 
major or minor depression persisting for at least 1 month was achieved via a two- 
stage sampling process. A random sample of patients from the participating prac-
tices was screened by telephone for depressive symptoms using the Center for 
Epidemiologic Studies Depression Scale (CES-D Scale) following oral consent and 
stratified into either the 60–74-year-old group or a group of those 75 or older. 1888 
patients with a CES-D Scale score above 20, those with a history of depression, and 
a 5% random sample of patients with lower scores were invited to participate. 
Patients with lower scores were included to assess “false-negative” cases for depres-
sion screening.

Inclusion criteria were individuals age 60 years or older who were able to pro-
vide informed consent, had a Mini-Mental State Exam (MMSE) score of 18 or 
greater, and spoke English. Those that were not included due to a CES-D score of 
20 or lower and not previously included with the random sample were also recruited 
if they answered affirmatively to supplemental questions indicating previous depres-
sive episodes or treatment. Suicidal ideation was not an eligibility criterion. Those 
without a diagnosis of depression or who missed follow-up assessments were 
excluded [2]. A primary outcome of the PROSPECT study was the time to remis-
sion, defined as the first occurrence of a patient achieving a HAM-D score <10 
before any missed assessment session, starting with their enrollment into the study 
or no instance of remission before the first missed appointment. A score of 10 was 
chosen as a threshold because somatic symptoms originating from medical illness 
may lead to them still having points. Secondary analysis used a definition of remis-
sion that was a HAM-D score <7.

Participants who consented were interviewed in person following a protocol. 
They were administered the Structured Clinical Interview for DSM-IV, severity of 
depression was assessed with the HAM-D, suicidal ideation was rated with the 
Scale for Suicide Ideation, anxiety was quantified with the Clinical Anxiety Scale, 
and hopelessness was assessed with the Beck Hopelessness Scale. Cognitive impair-
ment was rated with the MMSE, and limitations in functioning due to physical 
problems and emotional difficulties were assessed using the Medical Outcomes 
Study 12-item Short-Form Health Survey. The intensity of antidepressant pharma-
cotherapy at entry was quantified using the Composite Antidepressant Treatment 
Intensity Scale.

The PROSPECT intervention consisted of 15 trained care managers who gave 
algorithm-based recommendations to physicians based on the Agency for Health 
Care Policy and Research Guidelines. These care managers also monitored psycho-
pathology, treatment adherence, response, and side effects, as well as provided fol-
low- up care at predetermined intervals or when clinically necessary. The first step 
of the algorithm recommended citalopram at a target daily dose of 30 mg in order to 
minimize the likelihood of undertreatment. If participants declined medication, they 
were offered interpersonal psychotherapy from the care managers; 12.1% of 
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participants in the intervention group chose interpersonal psychotherapy alone. The 
cost of citalopram and interpersonal psychotherapy were covered, but other antide-
pressants or types of psychotherapy were not covered by research costs. “Usual 
care” practices were notified in writing of participants’ depression diagnosis. The 
investigators contacted physicians when the Risk Management Guideline indicated 
suicide risk in individual participants. Physicians also received educational materi-
als (video and printed) on geriatric depression and treatment guidelines to help 
increase recognition of geriatric depression. Participants were followed for 18 
months with telephone assessments at 4, 8, and 18 months and an in-person inter-
view 12 months after entry. The research assistants were unable to be blinded to the 
treatment assignments.

Baseline demographics and clinical characteristics were compared using a t-test 
for continuous variables and the chi-square for binary variables. The Kaplan-Meier 
survival analysis was used to determine significance of differences in the primary 
study outcome. Predictors to remission were identified using a mixed effects regres-
sion model which adjusted for the research assessment months. Small number of 
large primary care clusters used a statistical inference and goodness of fit was mea-
sured by statistical deviance. A hierarchal backward elimination method was used 
to identify groups where the intervention was more effective than usual care.

Results The initial sample included 16,708 older adult participants with 9072 
being screened for depression with the CES-D. Of those, 1888 were invited to par-
ticipate with 1238 providing consent at the in-person interview. 267 participants 
met criteria for major depression and had a HAM-D ≥18 at entry. For the analysis, 
215 participants met the inclusion criteria and also were evaluated at the 4-month 
follow-up visit. There was no statistical significance (age, gender, race, education, 
severity of depression, anxiety, cognitive impairment, disability, or intensity of anti-
depressant treatment) at baseline between those included in the analysis and those 
excluded due to missed follow-up sessions.

For the primary outcome (HAM-D<10), the intervention group showed a higher 
cumulative probability of remission (P < 0.05) and higher likelihood of remission 
for patients demonstrating depression in a previous follow-up session. For second-
ary outcomes (HAM-D <7), the data was not significant when comparing the two 
groups (P = 0.30).

Remission occurrence across the 3 site regions (total of 20 practices) differed 
(P < 0.01), but was determined to not be due to site-by-treatment assignment inter-
action when the primary outcome was analyzed. With the secondary outcome, the 
rates of remission differed again across the site regions (P = 0.03) without any site- 
by- treatment assignment interaction. The goodness of fit for predicting remission 
between a HAM-D score of 10 and 7 was similar (P < 0.99).

Demographic variables were not significantly associated with remission occur-
rence. However, clinical variables such as depression severity [odds ratio 
(OR) = 0.93, P < 0.01], suicidal ideation (OR = 0.89, P < 0.05), physical (OR = 1.03, 
P < 0.05)/emotional (OR=1.04, P < 0.01) functioning limitations, and adverse life 
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events (OR  =  1.65, P  <  0.05) were significantly associated with occurrence of 
remission.

Limitations in emotional and physical functions, hopelessness, and anxiety were 
less likely to achieve remission regardless of treatment option. Those with hopeless-
ness were less likely to achieve remission with usual care and had no significant 
influence for the intervention group. Anxiety did influence remission rates 
(P < 0.04). However, for those with high levels of anxiety, similar remission rates 
were achieved across groups. The remission rate with usual care eventually reached 
the level achieved with the intervention.

Conclusions It is critical to have longitudinal assessments of depression, anxiety, 
hopelessness, and emotional and physical functional limitations in older primary 
care adults struggling with depression. Those who received the intervention experi-
enced first remission earlier and more commonly than those who received usual 
care. Those with prominent symptoms or impairment in the described areas may 
benefit from care management or mental health care because they are at risk for 
remaining disabled and depressed.

Strengths of the study
 1. A representative sample of depressed, older primary care adults.
 2. Feasibility to provide participants with care management in large medical prac-

tices with ability for reimbursement.
 3. There was a long duration of follow-up which went to 18 months.
 4. Starting doses of 30 mg for citalopram which reduced the likelihood of under-

treatment and prolonged titration periods.

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2 
Low
3–5 
High

Score 1 1 0 0 0 2

Limitations of the study
 1. There was a lack of information on the discrete medical problems of participants 

and impact on remission.
 2. The raters were not blinded.
 3. There was infrequent follow-up care.
 4. The cost of citalopram and interpersonal psychotherapy were covered, but not 

other options. This may not reflect potential financial barriers in the real world 
that can affect continuation of treatment.
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 5. There was a lack of information regarding specific antidepressant treatments 
received by each group over the course of 18 months.

 6. It scored a 2 on the Jadad scale as the majority of the outlined protocol was 
located in a different paper with limited information provided in this particular 
article [3].

Take-home points Participants who received an intervention through trained care 
managers experienced first remission earlier and more commonly than those who 
received usual care. The intervention was more effective in those with low baseline 
anxiety levels, but had little benefit for patients with more severe anxiety.

Practical applications of the take-home point Primary care settings can be a 
strategic target in the management of late-life depression with collaborative care. 
Treatment of older adults with major depression and physical and emotional func-
tion limitations should be more aggressive with antidepressants and potential refer-
ral to a mental health professional, if the symptoms persist.
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Objectives In this study the investigators examined the relationship between exec-
utive impairment and the course of depressive symptoms among older adults with 
major depressive disorder [1].

Methods Individuals >60 years were recruited from a University-based geriatric 
psychiatry clinic. For inclusion in the study, individuals were required to meet the 
Research Diagnostic Criteria and the DSM-IV criteria for unipolar major depres-
sion and have a score of >17 on the 24-item Hamilton Depression Rating Scale 
(HAM-D). Exclusion criteria included a diagnosis of major depressive disorder 
with psychotic features, a history of psychiatric disorders prior to diagnosis of major 
depression (except personality disorders), severe or acute medical illness within 3 
months of the beginning of the study, neurological disorders (dementia or delirium, 
history of head trauma, Parkinson’s disease, and multiple sclerosis), medical condi-
tions associated with depression, taking drugs causing depression, or a Mini-Mental 
State Examination score of <24. The inclusion and exclusion criteria yielded a 
group of individuals >60 years with unipolar major depression without psychosis or 
a diagnosis of dementia.

Diagnoses were made using the Schedule for Affective Disorders and 
Schizophrenia (SADS) and parts of the Structured Clinical Interview for DSM-IV 
(SCID) administered at participants at baseline by trained raters. Depressive symp-
toms were measured using the HAM-D and baseline cognitive impairment was 
rated using the Mattis Dementia Rating Scale (DRS). The DRS measures impair-
ment in several cognitive domains including initiation and perseveration (IP). 
Executive functions were tested using the IP domain of the DRS and the Stroop 
Color-Word test. At study entry, medical burden was evaluated using the Cumulative 
Illness Rating Scale, modified version for geriatrics (CIRS-G).

Patients underwent a 1-week drug washout period and placebo lead-in phase fol-
lowed by baseline evaluation. Study participants were then given citalopram 20 mg 
daily and the dose was increased by 10 mg to target dose of 40 mg citalopram daily 
in 1 week. Citalopram was given as once a day dose either at night or in the morn-
ing. Participants were then seen by a research psychiatrist weekly. Each visit con-
sisted of a review of symptoms, explanations regarding the need for treatment, and 
encouraging the participants to be adherent to treatment. Participants were assessed 
using the HAM-D on the 2nd, 4th, 6th, and 8th week after starting treatment with 
citalopram. A pill count to assess medication adherence was also conducted at the 
same time.

Participants were then divided into groups consisting of responders (≥50% 
change in HAM-D score from baseline) and non-responders during treatment. 
Comparisons between the two groups were performed using the Wilcoxon-Mann- 
Whitney test.

To analyze the effect of executive dysfunction on changes in depressive symp-
toms with citalopram treatment, the researchers used mixed-effects linear models to 
identify the point that differentiated the progression of HAM-D scores over the 
8-week citalopram treatment period. They also used quadratic trends to identify 
nonlinear relationships of the HAM-D scores to IP and Stroop scores over time. The 
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researchers then used the Akaike information criterion (AIC) to identify the quartile 
of participants with the highest degree of differentiation.

Results A total of 112 participants (mean age 73.17±6.5 years) including 58 
women and 54 men were enrolled in the study. All participants met the criteria for 
moderate major depression according to DSM-IV criteria and were found to have 
high medical burden. They were treated with citalopram for 8 weeks with an aver-
age maximum daily dose of 35.29 mg [standard deviation (SD) = 8.39]. A total of 
16 participants had left by the end of the study. Age, medical burden, cognitive 
impairment, and severity of depression at baseline were similarly distributed among 
participants who complete the trial and among those individuals who left the 
study early.

The responders and non-responders had similar severity of depression at baseline 
and received citalopram treatment of similar intensity, but the non-responder group 
was older, had fewer years of formal education, had greater medical burden, and had 
greater baseline cognitive impairment (poor performance in the IP domain) than the 
responder group.

After accounting for age, education, and medical burden, the mixed-effects mod-
els with quadratic time trend demonstrated that baseline IP was predictive of the 
course of depressive symptoms as measured by HAM-D over time. The investiga-
tors found that impairment in the DRS cognitive domain of IP below the median 
(≤35) was associated with higher HAM-D scores over time with less improvement 
on citalopram: t-value of 2.47 (P<0.015) at 4 weeks, t-value of 2.90 at 6 weeks 
(P<0.0047), and t-value of 2.68 at 8 weeks (P<0.009). The mean t-value was 2.20 
with a P value of 0.03. They did not find any significant association with impair-
ment in other cognitive domains rated by the DRS and the course of depressive 
symptoms.

The investigators also found that lower baseline Stroop-Color Word scores (≤22) 
were predictive of limited changes in depressive symptoms as measured by the 
HAM-D. The t-value at 2 weeks was 2.57 (P<0.017), t-value at 4 weeks was 3.17 
(p<0.002), and t-value at 6 weeks was 2.72 (P<0.0079) with a mean t-value of 2.10 
and P<0.038.

Conclusions In this study, abnormal scores in initiation and perseveration (mea-
sured by DRS) and response inhibition (measured by Stroop-Color Word Test) pre-
dicted a poor response to treatment with citalopram among older adults with major 
depression. Hence, older adults with major depression who have executive dysfunc-
tion require close monitoring as they may be at risk of non-response to a selective 
serotonin reuptake inhibitor (SSRI).

Strengths of the study
 1. This study used assessment tools with proven validity and reliability including 

SCID, DRS, HAM-D, and Stroop-Color Word Test.
 2. This was the first controlled treatment study that demonstrated a relationship 

between abnormal executive functioning and the course of symptoms of major 
depression.
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Limitations of the study
 1. The study has limited power as there were only 112 participants enrolled in 

the study.
 2. The short washout period of 1 week could have contributed to psychiatric symp-

toms in addition to baseline functional impairment.
 3. Behavioral abnormalities associated with executive dysfunction including psy-

chomotor retardation and apathy may have interfered with the longitudinal 
assessment of depressive symptoms.

 4. The IP and Stroop tests used in this study provide a limited assessment of execu-
tive functions. More comprehensive tests of executive functions may be needed 
to replicate the findings of this study.

 5. There was no placebo arm for the study.

Take-home points Older adults with major depression who have executive dys-
function may not respond adequately to treatment with SSRIs. It is important to 
closely monitor these patients due to their increased risk of treatment failure.

Practical applications of the take-home points Due to the greater risk of non- 
response to antidepressant treatment among older adults with major depression and 
executive dysfunction, clinicians will need to carefully monitor the progress of 
these individuals. These individuals may need combination treatment with both 
pharmacotherapy and psychotherapy to attain adequate response to treatment.
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Methods This study recruited 210 participants from the initial screening of 363 
patients, ≥70 years in age, who meet the diagnostic criteria for current major depres-
sion (non-psychotic and non-bipolar) according to Diagnostic and Statistical 
Manual of Mental Disorders, fourth edition (DSM-IV), from March 1, 1999, to 
February 28, 2003. The participants, who were treated at a university clinic for 
depressed older adults, also had a score of at least 15 on the 17-item Hamilton 
Rating Scale for Depression and a score of at least 17 out of 30 on the Folstein Mini- 
Mental State Examination (MMSE).

Of the 210 patients recruited, 195 began a course of short-term treatment, which 
consisted of paroxetine started at 10 mg per day and titrated over an 8-week period 
to a maximum of 40 mg per day along with weekly psychotherapy. From the 195 
participants, 151 patients who had a clinical response (Hamilton score of 0 to 10 for 
3 consecutive weeks) from this initial short-term treatment moved on to a 16-week 
course of continued treatment: paroxetine maintained at the same dose and fre-
quency of psychotherapy decreased to once every 2 weeks. Of note, 69 patients 
were receiving augmented pharmacotherapy (bupropion, nortriptyline, or lithium), 
which was continued during this phase of the continued treatment.

A total of 116 participants completed the continued treatment phase with a full 
or partial recovery (109 full recovery, 7 partial recovery). This group was randomly 
assigned to one of four maintenance treatments: paroxetine plus monthly interper-
sonal psychotherapy (28 participants), placebo plus monthly interpersonal psycho-
therapy (35 participants), paroxetine plus monthly clinical-management sessions 
(35 participants), and placebo plus monthly clinical-management sessions (18 par-
ticipants). For participants assigned to maintenance placebo, paroxetine dose was 
slowly tapered over a period of 6 weeks. From the 69 patients mentioned above who 
were receiving augmentation treatment during the initial phase, 38 completed the 
continued treatment. Nineteen were randomly assigned to paroxetine and 19 to pla-
cebo; the augmenting agent along with paroxetine was tapered in this latter placebo 
group. The authors report that the paroxetine, placebo, and augmentation pharma-
cotherapy tablets were identical in size, weight, and appearance. Clinical- 
management sessions and interpersonal psychotherapy sessions were 30-minute 
visits and 45-minute visits, respectively. The same clinicians conducted clinical- 
management and psychotherapy sessions, which were all audiotaped to be rated in 
blinded fashion. The maintenance treatment continued for 2 years or until the recur-
rence of a major depressive episode, again as defined by DSM-IV criteria and a 
Hamilton score of at least 15.

For statistical analysis, the investigators used Kaplan-Meier survival analysis 
with log-rank chi-square statistics to test for differences in recurrence rates of 
depression among the four different groups. The survival analysis was stratified 
according to the number of episodes of major depression, level of cognitive impair-
ment, and the use of augmented pharmacotherapy. Secondly, the Cox proportional- 
hazards models were used to test for the effect of covariates clinically relevant for 
the recurrence of depression; the number and severity of concomitant medical ill-
nesses defined by scores on the Cumulative Illness Rating Scale for Geriatrics 
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(CIRS-G); anxiety, as defined by scores on the Brief Symptom Inventory Anxiety 
Subscale; cognitive impairment, as defined by scores on the Mattis Dementia Rating 
Scale; and subjective sleep quality as defined by scores on the Pittsburgh Sleep 
Quality Index. The investigators also used Cox models to test for moderation effect 
of maintenance treatment on recurrence of depression, as evidenced by interaction 
of treatment with each clinical covariate.

Results Eight of the 28 participants (35%) in the paroxetine plus interpersonal 
psychotherapy group had recurrence of major depression during the maintenance 
treatment. Twenty-one of the 35 participants (68%) in the placebo plus interper-
sonal psychotherapy group had recurrence of depression. Twelve of the 35 partici-
pants (37%) in the paroxetine plus clinical-management group had recurrence. Ten 
of the 18 participants (58%) in the placebo plus clinical-management group had 
recurrence.

The Cochran-Mantel-Haenszel statistic for recurrence among the four groups 
stratified according to the use of augmented pharmacotherapy was also significant 
(P  =  0.03). The recurrence rates were higher among participants who had been 
receiving augmented pharmacotherapy (74%) than among those who did not (29%, 
P<0.001).

For the hypothesized pairwise contrasts, paroxetine plus psychotherapy was 
superior to placebo plus psychotherapy (P = 0.03) and to placebo plus clinical man-
agement (P = 0.05) in prevention of recurrence of depression. Of note, paroxetine 
plus clinical management was significantly more effective than placebo plus psy-
chotherapy (P = 0.03) and also more effective than placebo plus clinical manage-
ment (P = 0.06). The number of participants needed to be treated with paroxetine to 
prevent one recurrence was 4 (95% confidence interval (CI), 2.3–10.9). After the 
adjustment for the effect of psychotherapy, the relative risk of recurrence among 
participants receiving placebo was 2.4, as compared with those receiving paroxetine 
(95% CI, 1.4–4.2).

In the Cox models examining covariates, more severe anxiety (P = 0.04), more 
numerous and severe concomitant medical illnesses (P = 0.02), and poorer sleep 
quality (P = 0.001) all predicted a shorter period without an episode of depression. 
There was a significant association between medical burden (as measured by 
CIRS-G) and drug assignment (P  =  0.03), indicating a moderating effect of the 
number and severity of comorbid medical illnesses on the long-term outcome. 
Moreover, paroxetine was more effective in preventing recurrent depression in par-
ticipants with fewer and less severe concomitant medical illnesses such as hyperten-
sion or cardiac disease (P = 0.03).

Conclusions Patients 70 years of age or older with an episode of major depression, 
who had an initial response to combined treatment of paroxetine plus interpersonal 
psychotherapy (either full or partial recovery), were less likely to develop a recur-
rent episode of depression if they transitioned to maintenance treatment with parox-
etine. Monthly maintenance interpersonal psychotherapy had no significant effect 
on prevention of recurrent depression.
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Strengths of the study
 1. There is limited data on maintenance treatment of depression in the elderly. This 

longitudinal study focused on maintenance treatment and prevention of 
recurrence.

 2. Stepwise method beginning with initial short-term treatment, followed by con-
tinued treatment and maintenance treatment.

 3. Identification of potential confounding factors for depression in elderly 
population.

 4. The study assessed on the basis of Jadad score indicates that this was a high- 
quality study with a score of 5 out of 5 [2].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2 
Low
3–5 
High

Score 1 1 1 1 1 5

Limitations of the study
 1. The recurrence rate was reported as the number of patients who developed a 

recurrent episode of depression over the total number of participants in the group 
not accounting for the subjects who dropped out.

 2. Cognitive impairment can have an impact on occurrence, recurrence, duration, 
and severity of depression in the elderly. It can also impact the efficacy of a 
structure, manual-based psychotherapy in the elderly. These older adults had 
high MMSE scores at the start of the maintenance phase. MMSE is a fairly 
insensitive screening for cognitive impairment especially in relatively well- 
educated samples.

 3. Time to recurrent event not identified in the maintenance treatment.
 4. Duration and severity of the recurrent episode not examined.
 5. Study completion rate of 77.5%.
 6. No individual data provided on each cohort with a different augmented pharma-

cotherapy (bupropion, nortriptyline, lithium).

Take-home points Few data exist on management of depression and prevention of 
recurrent depressive episode in elderly population. Data on efficacy of psychother-
apy in elderly population is also limited. This longitudinal study examined the effi-
cacy of both a selective serotonin reuptake inhibitor (SSRI) and manual-based 
interpersonal psychotherapy in maintenance treatment of geriatric depression. The 
findings suggest not only the use of an SSRI but also the continuation of SSRI as a 
maintenance pharmacotherapy for at least 2 years of duration to prevent the recur-
rence of depression in elderly patients.
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Practical applications of the take-home points Many clinicians may hesitate to 
initiate and continue antidepressant medication in elderly patients for various rea-
sons including concerns for adverse events. Although the existence of comorbid 
medical illness can impact the tolerability of antidepressants, integrated long-term 
disease management strategies for both depression and other concomitant medical 
illnesses can help treat and prevent recurrence of geriatric depression.
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Objectives
 1. To evaluate the effect of risperidone augmentation of citalopram for relapse pre-

vention in older patients with antidepressant-resistant depression.
 2. To compare the efficacy and safety of continuation treatment with combined 

citalopram and risperidone with those of citalopram alone in older depressed 
patients with drug-resistant depression who improved after acute treatment with 
the combination of citalopram and risperidone [1].

Methods The subjects selected for this analysis were inpatients or outpatients, 
aged ≥55 years, meeting the Diagnostic and Statistical Manual of Mental Disorders, 
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Fourth Edition (DSM-IV) diagnostic criteria for major depressive disorder, single or 
multiple episode, with or without psychotic features, and with a 17-item Hamilton 
Depression Rating Scale (HAM-D) total score ≥20 and a Mini-Mental State 
Examination score >23. Subjects were required to have a history of resistance to 
standard antidepressant treatment, defined as failure to respond to at least one but no 
more than three antidepressants during the current episode, administered at ade-
quate doses for a minimum of 6 consecutive weeks.

Patients included within the study received citalopram monotherapy (20–40 mg) 
for 4–6 weeks to confirm nonresponse (<50% reduction in HAM-D scores). Full 
nonresponse to citalopram was described as <25% reduction in HAM-D scores at 
endpoint. Those individuals who were non-responders to a trial of citalopram were 
then treated with open-label combination treatment of citalopram and risperidone. 
The dose of citalopram was kept at the dose received at the endpoint of the initial 
phase. The risperidone augmentation dose was targeted at 0.5 mg/day (0.25–1 mg/
day). Among this group of individuals, those who achieved remission (HAM-D 
score ≤7 or Clinical Global Impressions severity score 1 or 2) after 4–6 weeks then 
entered a 24-week double-blind maintenance phase during which they received cita-
lopram augmented with risperidone or placebo.

The efficacy measures during the open-label phases were the HAM-D and the 
Montgomery-Åsberg Depression Rating Scale (MADRS), whereas the primary 
measure of efficacy during the double-blind maintenance phase was the time to 
relapse. The safety evaluations included the Simpson-Angus Scale, Barnes Akathisia 
Scale, Abnormal Involuntary Movement Scale, and the reports of adverse events.

Results Phase 1 was completed by 101 patients, and 93 patients met the criterion 
for citalopram nonresponse (<50% reduction in HAM-D scores) and entered open- 
label risperidone augmentation. Of the 89 patients who completed risperidone aug-
mentation, 63 achieved symptom resolution and entered the 6-month double-blind 
maintenance phase: 32 received risperidone augmentation and 31 received placebo 
augmentation. The difference in improvement rates observed during the two open- 
label phases was significant (P<0.001). The median time to relapse (Kaplan-Meier 
estimates) was 105 days in the risperidone group and 57 days in the placebo group 
(P = 0.069). Overall, 18 of 32 (56%) from the risperidone group and 20 of 31 (65%) 
from the placebo group relapsed. The numbers needed to treat to prevent relapse 
over 3–6 months indicated that risperidone augmentation would result in 1 less 
relapse for approximately 6–9 patients treated. Among the 40 individuals who were 
fully nonresponsive to citalopram in the initial phase, the median time to relapse 
was 142 days in the risperidone plus citalopram group and 35 days in the placebo 
plus citalopram group (P = 0.068). In the risperidone plus citalopram group, the 
relapse rate was 53% (8 of 15) and it was 68% (17 of 25) in the placebo plus citalo-
pram group.

Treatments were well tolerated in the study with the most common adverse 
events reported in the open-label phases being headache, insomnia, and diarrhea 
during citalopram monotherapy and dizziness and dry mouth during risperidone 
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augmentation. In the double-blind maintenance phase, the only adverse event 
reported in more than two patients of either group was headache. There were no 
deaths or cerebrovascular events reported among the participants in this phase.

Conclusions This study indicates that risperidone augmentation may be an effec-
tive treatment strategy when treating older patients with a history of antidepressant- 
resistant major depression.

Strengths of the study
 1. The characteristics of the patients included within the study are similar to those 

of previous studies of older patients with treatment-resistant depression.
 2. Except for those with severe and unstable cardiovascular, kidney, liver, or neuro-

logical diseases, patients with comorbid medical illnesses were included within 
the study. Therefore, findings may be more generalizable to the majority of 
patients with medical comorbidities.

 3. To meet inclusion criteria, patients needed a Mini-Mental State Examination 
score >23. This helped exclude for dementia, which could be a confound-
ing factor.

 4. The double-blinded nature of the maintenance face helps to reduce observer bias.

Limitations of the study
 1. Subjects aged ≥55 years were included within the study and only about one- 

third of the patients were aged ≥65 years. Thus, the majority of patients included 
within the study may not fall into the age group that typically qualifies as 
“geriatric.”

 2. The single time-point criterion for relapse may be too stringent for an illness 
with a chronically fluctuating course.

 3. The citalopram monotherapy phase may have been too short to establish whether 
improvement in depression during risperidone augmentation was in response to 
the addition of risperidone or further exposure to citalopram.

 4. The lack of a stabilization phase in patients who met criteria for remission may 
have permitted entry into the double-blind phase of patients with an unstable 
remission.

 5. The continuation phase of this study was short and cannot establish the long- 
term safety of risperidone augmentation of antidepressants in older patients.

 6. A controlled study is needed to confirm the post hoc findings, involving the 
analysis of patients considered fully nonresponsive to open-label citalopram 
monotherapy and a linear regression model comparing the improvement rates in 
MADRS scores during the open-label citalopram monotherapy and risperidone 
augmentation phases.

Take-home points
 1. The delay in time to relapse among the patients who received continuation treat-

ment with risperidone and citalopram when compared to those who received 
placebo and citalopram was not statistically significant, but perhaps clinically 
meaningful.
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 2. The findings indicate a possible role for risperidone augmentation in the popula-
tion of older adults with antidepressant-resistant nonpsychotic depression.

 3. Overall, relatively short-term treatment augmentation with risperidone was safe 
and well tolerated and was not accompanied by movement disorders or signifi-
cant extrapyramidal signs or changes in body weight.

Practical application of the take-home points
 1. Risperidone augmentation of citalopram is a therapeutic strategy to stabilize 

older individuals with antidepressant-resistant depression.
 2. The long-term safety of risperidone augmentation in older adults with 

antidepressant- resistant major depression has not been established.
 3. The study might help clinicians to establish an evidence-based algorithm to 

address antidepressant-resistant depression.
 4. Brief periods of augmentation might be sufficient to help those patients suffering 

from depression who are not responding to a selective serotonin reuptake inhibi-
tor (SSRI).
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Methods The investigators searched the Cochrane Controlled Trials Register 
(2006, Issue 3) using specific terms: elder, geriatr, senil, older, old age, late-life, 
aged, 80-and-over, depress antidepressants, fluoxetine, sertraline, paroxetine, cital-
opram, escitalopram, venlafaxine, duloxetine, mirtazapine, bupropion, nefazodone, 
and trazodone. In addition, they searched MEDLINE (1966 to August 2006) and 
proceedings from geriatric psychiatric and psychiatric professional society meet-
ings since 2000. The investigators also searched previous reviews and queried phar-
maceutical manufacturers for additional information when needed.

The investigators included the trials if they met the following criteria: if they 
were acute phase trials, had a parallel group design, were double-blinded, and were 
placebo controlled with random assignment to an orally administered second- 
generation antidepressants (i.e., non-tricyclics) that was marketed in the United 
States. In addition, the participants should have nonpsychotic, unipolar major 
depression that was not associated with a specific medical disorder. Furthermore, 
the participants had to be living in the community and were ≥60 years in age. Also, 
the information regarding the number of participants who were randomized, their 
outcomes, and dropout rates should be obtainable. These trials need not have been 
published or peer reviewed and could be reported in the form of a manuscript, tech-
nical trial report, or poster. The trials to be included in the review were identified by 
two of the authors based on the abovementioned criteria. The quality of the studies 
was assessed using the Jadad scores [2].

The investigators collected the following clinical outcomes: response rates, 
remission rates, and change scores on the Hamilton Depression Rating Scale (HAM- 
D) or Montgomery-Asberg Depression Rating Scale (MADRS) using the intent-to- 
treat (ITT) samples using the last observation carried forward among participants 
with at least one posttreatment rating. They defined response as ≥50% improvement 
from baseline on the HAM-D or the MADRS. The investigators used remission as 
defined by the individual study.

Among trials that used flexible dose of the same medication, the investigators 
combined the drug groups to make one contrast that was then compared to placebo. 
In fixed-dose trials that compared two doses of the same medication, they compared 
each dosage group to placebo. For an active comparator, the investigators compared 
each drug within that trial to the placebo group. The abstracted data was carefully 
checked for any discrepancy. Investigators or sponsors of the study were contacted 
for necessary information that was not included in the publication or presentation. 
For studies where the standard deviation (SD) of the change scores was not avail-
able, the investigators estimated it from standard error (SE) and sample sizes or 
imputed it using the largest SD reported in other trials.

The investigators used the Peto fixed-effects model to statistically combine the 
number of responders, remitters, and dropouts and the number of individuals who 
were randomized into each drug and placebo group for each trial. Odds ratios (ORs) 
and absolute risk differences (RDs) with their 95% confidence intervals (CIs), test 
of significance (Wald z), number (N) of contrasts, and P values were used to indi-
cate the effects of treatment. A potential retrieval bias was identified using a funnel 
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plot in which the standard error (SE) of the log OR against the log OR was used. To 
test the heterogeneity among the contrasts, χ2 tests and the I2 statistic derived from 
the χ2 values were used.

Results The investigators identified a total of five trials from the Cochrane search 
and six trials from the MEDLINE search that met inclusion criteria. An additional 
four placebo-controlled studies were identified from a search of the abstracts, post-
ers, and slide presentations from medical conferences.

The investigators identified a total of 10 trials with 13 contrasts: fluoxetine 3, 
escitalopram 2, sertraline 1, paroxetine 3, citalopram 1, venlafaxine 1, duloxetine 1, 
and bupropion 1, that met the inclusion criteria. The trials were 6–12 weeks in dura-
tion and included 178–752 participants per trial. The mean age of participants 
ranged from 68 to 80 years. The mean proportion of women in the trials ranged from 
46% to 76%. Specific psychotherapy comparison was not used in any of the trials. 
All trials were sponsored by the manufacturer of antidepressants. All the trials were 
noted to be of good to excellent methodological quality based on the Jadad scores 
of 4 or 5.

A total of 6 of the 10 trials reported that there was a statistically significant 
advantage for using the drug when compared to placebo on response rates. The 
overall response rate in the trials for antidepressants when compared to placebo was 
35% to 69% versus 19% to 47%, respectively. The overall OR by meta-analysis for 
response with antidepressants when compared to placebo was 1.40 (95% CI 1.24 to 
1.57, z  = 5.45, N  = 13, P<0.001). The RD by meta-analysis was 0.08 (95% CI, 
0.05–0.11, z = 5.51, N = 13, P<0.001). The pooled response rate for antidepressants 
when compared to placebo was 44.4% versus 34.7%.

The remission rates for antidepressants when compared to placebo ranged from 
21% to 44% versus 13% to 42%, respectively. The overall OR by meta-analysis for 
remission with antidepressants when compared to placebo was 1.27 (95% CI 1.12 
to 1.44, z = 3.67, N = 13, P<0.001). The RD by meta-analysis was 0.05 (95% CI 
0.02 to 0.08, z = 3.71, N = 13, P<0.001). The pooled remission rate for antidepres-
sants when compared to placebo was 32.6% versus 26.5%.

In 8 of the trials (10 contrasts) that reported the HAMD scores, changes in scores 
were greater in the antidepressant group when compared to the placebo group, 
WMD = 1.40 (95% CI 0.89–1.90, z = 5.39, N = 10, P<0.001) and heterogeneity: 
χ2 = 19.27, df = 9, P = 0.02, I2=53.3%.

The discontinuation rates for antidepressants when compared to placebo ranged 
from 17% to 36% and 11% to 30%, respectively. The OR by meta-analysis for dis-
continuation due to antidepressants when compared to placebo was 1.22 (95% CI 
1.06 to 1.40, z = 2.80, N = 13, P = 0.005; χ2 = 23.15, df = 12, P = 0.03, I2 = 48.2%). 
The pooled mean discontinuation rate for antidepressants when compared to pla-
cebo was 24% versus 20%, respectively. The RD by meta-analysis was 0.03 (95% 
CI 0.01 to 0.06, P = 0.005).

The discontinuation rates due to adverse effects for antidepressants when com-
pared to placebo ranged from 8% to 27% versus 1% to 11% for placebo. The OR for 
discontinuations due to adverse effects for antidepressants when compared to 
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placebo was 1.84 (95% CI 1.51 to 2.24, z = 6.02, N = 13, P<0.001; χ2 = 30.82, 
df = 12, P = 0.002, I2 = 61.1%). The pooled mean adverse event dropout rates for 
antidepressants when compared to placebo were 12% versus 7%. The RD by meta- 
analysis was 0.05 (95% CI 0.03 to 0.07, z = 6.10, N = 13, P<0.001).

Data from 8 trials (10 contrasts) that included an SSRI antidepressant as one of 
the treatment arms indicated that the OR by meta-analysis for response rates for 
antidepressants when compared to placebo was 1.36 (95% CI 1.19 to 1.56, z = 4.55, 
N = 10, P<0.001; χ2 = 25.45, df = 9, P = 0.003, I2 = 64.6%). The ORs for the SSRIs 
and the non-SSRIs had overlapping CIs indicating similar effects between 
these drugs.

There were a total of 6 trials that were of 6–8 weeks’ duration and 4 trials that 
were of 10–12 weeks’ duration. The OR for response by meta-analysis for the 10- to 
12-week trials was 1.73 (95% CI 1.42 to 2.09, z = 5.51, N = 5, P<0.001). The OR 
for response by meta-analysis for the 6- to 8-week trials was 1.22 (95% CI 1.05 to 
1.42, z  = 2.60, N  = 8, P  = 0.01). The difference in the ORs between the 10- to 
12-week trials and the 6- to 8-week trials was significant (χ = 7.42, df = 1, P<0.01). 
The pooled mean response rates for antidepressants when compared to placebo 
were 55% versus 41% in the 10- to 12-week trials and were 38% versus 31% in the 
6- to 8-week trials. The RDs by meta-analysis for antidepressants when compared 
to placebo were 0.14 (95% CI 0.09–0.18, z = 5.57, N = 5, P<0.001) for the 10- to 
12-week trials and 0.05 (95% CI 0.01–0.08, z = 2.63, N = 8, P = 0.009) for the 6- to 
8-week trials, respectively.

A funnel plot indicated a symmetrical distribution about the mean indicating that 
there was no evidence for publication bias.

Conclusions This meta-analysis indicates that second-generation antidepressants 
are more effective than placebo in treating nonpsychotic unipolar major depressive 
disorder among community-dwelling individuals ≥60 years in age. The effect of 
these drugs was modest and there was no superiority demonstrated for any particu-
lar drug. Longer duration trials appear to produce better response and remission 
rates when compared to shorter duration trials.

Strengths of the study
 1. The investigators conducted a meta-analysis that was rigorous in both design and 

execution.
 2. The investigators used the Jadad scale to assess the quality of the included 

studies.
 3. The results of the study are clear and easy to interpret.

Limitations of the study
 1. All the trials included in the study were conducted by the manufacturers of anti-

depressants which can induce selection bias.
 2. The investigators also included trials that had not yet been published and their 

results not having been peer reviewed.
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 3. The investigators only included second-generation antidepressants that were 
available in the United States.

 4. The investigators only included clinical trials with medically stable community- 
dwelling individuals who were ≥60 years in age.

 5. The investigators only included 10 trials with 13 contrasts in their analysis.
 6. There were no trials of monoamine oxidase inhibitors (MAOIs), trazodone, mir-

tazapine, or nefazodone that met the selection criteria.

Take-home points Second-generation antidepressants are more effective than pla-
cebo in treating nonpsychotic unipolar major depressive disorder among community- 
dwelling individuals ≥60 years in age. No one drug or drug class in particular is 
superior to the other in treating this condition among older adults, but longer dura-
tion trials appear to confer additional benefits when compared to shorter-term trials.

Practical applications of the take-home points When older adults present with 
unipolar nonpsychotic major depressive disorder, treatment with second-generation 
antidepressants is both efficacious and safe. There is no evidence to suggest a supe-
riority of one drug or drug class over the other in treating this condition, but longer 
duration trials appear to produce additional benefits.
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with olanzapine monotherapy for major depression with psychotic features. To be 
eligible, participants were required to meet the DSM-IV-TR criteria for unipolar 
major depression with psychotic features. Inclusion criteria required the presence of 
at least one delusional belief, a score of 2 or higher on one of the conviction items 
of the Delusional Assessment Scale, and a score of 3 or higher on the delusion 
severity rating item of the Schedule for Affective Disorders and Schizophrenia 
(SADS). Participants were required to score 21 or higher on the 17-item Hamilton 
Depression Scale (HAM-D), indicating moderate-severe depression.

Exclusion criteria for this study were as follows: a diagnosis of dementia, pres-
ence of another Axis I psychotic or mood disorder, current body dysmorphic disor-
der or obsessive-compulsive disorder, or substance abuse during the preceding 3 
months, unstable medical illness, neurological illness that might affect neuromuscu-
lar function, and ongoing need for medications that may cause depression or psy-
chosis. Participants were excluded if immediate electroconvulsive therapy (ECT) 
was indicated because of their refusal to eat or drink or imminent risk for suicide. 
Participants with current suicidal ideation without intent were enrolled as inpatients. 
Participants receiving 15 mg or more of olanzapine per day for a minimum of 4 
weeks during the current episode or those benefiting from their current psychotropic 
regimen were also excluded. The investigators allowed participants with known 
hyperlipidemia or diabetes mellitus to enroll if their metabolic conditions were stable.

In this 12-week study, the participants were evaluated every week for the first 6 
weeks and every other week thereafter. The participants were randomly assigned to 
receive sertraline plus olanzapine or olanzapine plus placebo on the basis of a com-
puter program that used stratified permuted block randomization. Additionally, the 
medication was provided in a double-blind fashion. Participants were started on 
olanzapine 5 mg a day and sertraline 50 mg a day or placebo, with dose increases 
every 3 days as tolerated. Frail older participants were started on 2.5 mg of olanzap-
ine and 25 mg of sertraline or placebo. Doses were increased to 10 mg of olanzapine 
per day and 100 mg of sertraline or placebo before the end of week 1, and 15 mg of 
olanzapine per day and 150 mg of sertraline or placebo per day by the end of week 
2, with further increases allowed to a maximum of 20 mg of olanzapine per day and 
200 mg of sertraline per day as tolerated beginning in week 3.

The primary outcome measures in this study were scores on the 
HAM-D. Remission was defined as HAM-D score ≤10 at two consecutive assess-
ments and SADS delusional item score=1 at the second assessment. Participants 
who achieved a HAM-D score ≤10 without delusions for the first time at week 12 
were assessed again at week 13. Investigators were allowed to withdraw partici-
pants with insufficient clinical response, defined as having both a Clinical Global 
Improvement (CGI) Improvement scale score of ≤2 and a CGI-S score of ≥4. The 
side effects from the medications were measured using the Udvalg for Kliniske 
Undersøgelser (UKU) Side Effect Rating Scale.

The investigators used data from the last available visit to determine response 
(intent-to-treat principle) for participants who dropped out of the study. The 
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two- tailed chi-square tests and linear modeling were used to compare the rates of 
response and side effects between the two groups.

Results
From a total of 375 individuals who signed the consent forms to participate in the 
study, a total of 259 individuals enrolled in the study. A total of 65 participants did 
not meet criteria, 26 withdrew consent prior to randomization, and 11 were excluded 
for medical reasons.

A total of 129 participants were assigned to the combination therapy group when 
compared to 130 participants in the monotherapy group. The groups were stratified 
by age (<60 or ≥60 years). The demographic characteristics and baseline clinical 
measures were similar between the two groups, except for race and inpatient status. 
In the olanzapine/sertraline group, 85.3% participants were white, 13.2% were 
African American, and 1.6% were Asian when compared with 83.1%, 9.2%, and 
7.7%, respectively, in the olanzapine/placebo group (P = 0.05). Frequency of inpa-
tient status at baseline was 75.2% in the olanzapine/sertraline group and 63.1% in 
the olanzapine/placebo group (P = 0.05). The mean age of the participants was 57.4 
(SD = 18.0) years in the olanzapine/sertraline group and 58.5 (17.5) years in the 
olanzapine/placebo group. The mean age of younger adults was 41.3 (10.8) years 
(n = 117) vs. 71.7 (7.8) years in older adults (n = 142).

Sixty-three percent (81 out of 129) of participants in the olanzapine/sertraline 
group completed the 12-week study when compared to 47% (61 out of 130) of par-
ticipants in the olanzapine/placebo group. Fifty-four of the 129 participants (41.9%) 
in the olanzapine/sertraline group responded to treatment when compared with 31 
of 130 (23.9%) participants in the olanzapine/placebo group (P = 0.002). Treatment 
interactions with race, site, or inpatient status were not significant. Participants in 
the olanzapine/sertraline group had lower HAM-D scores (P<0.001) and lower 
CGI-S scores (P = 0.02) than those in the olanzapine/placebo group. Participants in 
the olanzapine/sertraline group also had higher rates of remission than those in the 
olanzapine/placebo group (66.7% vs. 49.2%; P  =  0.04). However, there was no 
significant difference in the SADS delusional item score in the two groups (P = 0.26). 
Combination therapy was superior in both younger adults (OR=1.25; 95% CI, 
1.05–1.50; P = 0.02) and older adults (OR = 1.34; 95% CI, 1.09–1.66; P = 0.01). A 
three-way interaction between age, treatment, and time was found to be insignifi-
cant (OR = 1.05; 95% CI, 0.80–1.37; P = 0.75).

A total of 12.4% (16/129) of participants in the olanzapine/sertraline group 
dropped out due to clinical worsening when compared to 10% (13/130) of partici-
pants in the olanzapine/placebo group (P = 0.54). A total of 3.1% (4/129) of partici-
pants in the olanzapine/sertraline group dropped out due to poor tolerability when 
compared to 6.9% (9/130) of participants in the olanzapine/placebo group and 
(P = 0.16).

The most common side effects were weight gain, sedation, and orthostatic dizzi-
ness (54.3%, 28.7%, and 15.5%, respectively, in the olanzapine/sertraline group; 
53.4%, 30.8%, and 10.0% respectively, in the olanzapine/placebo group), with no 
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significant difference between the two groups. Five participants (four in the olan-
zapine/sertraline group) had increased suicidal thinking or behavior, and one par-
ticipant in the olanzapine/sertraline group completed suicide at week 4 (3.1% vs. 
0.7%; Fisher exact, P = 0.21).

Younger subjects were significantly more likely than older subjects to meet UKU 
criteria for significant weight gain (65.0% vs. 45.1%, P = 0.001) but were less likely 
to experience pedal edema (4.3% vs. 13.4%, P = 0.01). There were no differences 
in incident akathisia or tardive dyskinesia by age group. Older subjects had higher 
extrapyramidal symptom scores during the trial; the interaction between age group 
and extrapyramidal symptom severity was not significant (P = 0.21). Rates of attri-
tion due to poor tolerability in younger and older subjects were statistically compa-
rable (4.3% vs. 5.6%, P = 0.62).

The investigators found increased cholesterol and triglyceride concentrations in 
both age groups (P<0.001) without significant interactions with age. Increased glu-
cose concentration was observed only in the younger adults and the interaction 
between age group and glucose increases was not significant (P = 0.16). The inves-
tigators found significant weight increases in both age groups, with greater increases 
in participants <60 years of age (6.5 kg vs. 3.3 kg, P = 0.001).

Conclusions Evidence from this 12-week randomized, double-blind, and placebo- 
controlled trial indicates that a combination of olanzapine and sertraline is more 
effective than olanzapine alone in reducing symptoms of major depression with 
psychosis among adults ≥60 years in age and is generally well tolerated.

Strengths of the study
 1. Randomized, double-blind, and placebo-controlled trial design.
 2. The study assessed on the basis of Jadad score indicates that this was a high- 

quality study with a score of 5 out of 5 [2].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2 
Low
3–5 
High

Score 1 1 1 1 1 5

 3. The study sample included a substantial number of older adults (≥60 years).
 4. All participants had moderate to severe depression symptoms based on the 

HAM-D score.
 5. The study included participants admitted to inpatient psychiatry (75.2% in the 

olanzapine/sertraline group and 63.1% in the olanzapine/placebo group).
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Limitations of the study
 1. A short duration of study period of 12 weeks.
 2. The recruitment was completed through advertisements and referrals.
 3. A restrictive sample which excluded participants with a diagnosis of dementia, 

neurological conditions, comorbid mood or psychotic disorders, unstable medi-
cal illness, and active alcohol or substance use disorder.

 4. 85.3% of participants in the olanzapine/sertraline group and 83.1% in the olan-
zapine/placebo group were white.

 5. There was a 45.2% rate of attrition.
 6. There was exclusion of participants receiving ECT.

Take-home points Despite some limitations, this high-quality randomized, 
double- blind, and placebo-controlled trial indicates that a combination of olanzap-
ine and sertraline is more efficacious than olanzapine alone in reducing symptoms 
of major depression with psychosis among adults ≥60 years in age. Older adults 
were not more likely to experience falls, sedation, or extrapyramidal symptoms than 
younger adults and had less weight gain than younger adults.

Practical applications of the take-home point Among older adults who present 
with major depression with psychotic features with moderate to severe symptoms, a 
combination of olanzapine and sertraline is an efficacious and well-tolerated treat-
ment option.
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Chapter 37
Speed of Remission in Elderly Patients 
with Depression: Electroconvulsive 
Therapy Versus Medication
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Objectives To compare the speed of remission using electroconvulsive therapy 
(ECT) versus medication in older adults [1].

Methods The authors compared two randomized controlled trials (RCTs): one 
comparing the efficacy of ECT techniques, while the other examined the efficacy of 
antidepressants [2, 3]. The ECT trial investigated the efficacy and cognitive side 
effects of brief pulse versus ultrabrief unilateral stimuli in 116 subjects (18 years of 
age and older) over 6 weeks. The medication trial studied the efficacy and side 
effects of nortriptyline versus venlafaxine in 81 subjects (60 years of age and older) 
over 12 weeks. All participants in both trials were inpatients and met Diagnostic and 
Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) criteria for major 
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depression. The diagnosis of major depression was confirmed using the Mini- 
International Neuropsychiatric Interview in the ECT trial and the International 
Diagnosis Checklist in the medication trial.

The severity of depressive symptoms was assessed weekly in the ECT trial and 
in weeks 1, 3, 5, 7, 9, and 12 in the medication trial using the Montgomery-Asberg 
Depression Rating Scale (MADRS) and Hamilton Rating Scale for Depression 
(HRSD, 17-item version). The following exclusion criteria were implemented in the 
ECT trial:

 1. Age less than 60 years
 2. MADRS score <20
 3. Diagnosis of bipolar depression

Of the 47 subjects included in the ECT trial, 44.7% (N = 21) received brief pulse 
ECT and 55.3% (N = 26) ultrabrief pulse ECT. In the medication trial, all partici-
pants (N = 81) were included and made up the medication arm. Of these subjects, 
49.4% (N = 40) were treated with venlafaxine and 50.6% (N = 41) with nortripty-
line. For all groups, assessments were available at baseline and at weeks 1, 3, and 5.

The primary outcome measure was the difference between the two groups in the 
time to achieve remission, defined as a MADRS score <10 within 5 weeks. 
Secondary outcome measures were the differences in the time to achieve remission 
based on an HRSD remission score <8 and the hazard ratios (HRs) of achieving 
remission within 5 weeks.

Possible differences in baseline variables between the ECT and medication arms 
were analyzed with chi-squared tests for categorical variables, two-sided Student’s 
t-test for normally distributed continuous variables, and Mann-Whitney U-tests for 
nonparametric analysis of continuous variables. A Cox proportional hazards model 
analysis with time to remission was used to compare trajectories of the ECT and 
medication groups. HRs with 95% confidence intervals (CIs) of achieving remis-
sion with ECT compared with medications were calculated. Whole ECT group 
(brief and ultrabrief pulse) and whole medication group (venlafaxine and nortripty-
line) were compared with Cox’s regression model to confirm whether grouping was 
justified.

Results There were no statistical differences at baseline between the ECT and 
medication groups in age, gender, proportion of subjects with psychotic features, 
symptom severity, duration of current episode, and proportion of subjects with late 
onset first episode of depression. The ECT group had used a greater number of dif-
ferent antidepressants during the study period compared with the medication group 
(average of 2.4 vs. 0.9, P<0.001).

The average time to remission was shorter for the ECT group (3.07 weeks) com-
pared to the medication group (3.95 weeks) based on MADRS scores (P = 0.008). 
On the other hand, when based on the HRSD, the average time to remission for the 
ECT group was 3.07 weeks compared to 3.5 weeks for the medication though this 
was not found to be statistically significant (P  =  0.229). The HR for remission 
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within 5 weeks of treatment based on the MADRS for ECT compared with medica-
tion was 3.4 (95% CL 1.9–6.2, P<0.001) after adjustment for age, gender, presence 
of psychotic depression, symptom severity, and if it was considered late onset of 
first depression. The HR after additional adjustment for the duration of their current 
depression episode and number of antidepressants to treat the current episode was 
8.2 (95% CI 3.6–19.0, P<0.001). The results for remission defined as a score of <8 
on the HRSD as a secondary outcome were 2.7 (95% CI 1.5–4.9, P = 0.001) and 4.5 
(CL (5% 2.0–10.2, P<0.001), respectively.

Using additional Cox’s regression analysis, ECT brief and ultrabrief pulse sub-
groups were compared to both medication subgroups. The HRs for achieving remis-
sion within 5 weeks using MADRS were the following: 3.9 (95% CI 1.7–8.7, 
P = 0.001) for brief pulse ECT versus nortriptyline, 5.9 (95% CI 2.1–16.6, P = 0.001) 
for brief pulse ECT versus venlafaxine, 2.3% (95% CI 1.1–5.2, P = 0.036) for ultra-
brief pulse ECT versus nortriptyline, and 3.6 (95% CI 1.4–9.2, P = 0.007) for ultra-
brief pulse ECT versus venlafaxine.

Conclusions Older adult inpatients with severe major depression achieved remis-
sion, as defined by a MADRS score <10, significantly faster when treated with ECT 
compared to antidepressants. Within 5 weeks, 63.8% (30/47) of older adults treated 
with ECT achieved remission according to the MADRS scores, compared with only 
23.5% (19/81) treated with medication. This finding was not confirmed when ana-
lyzing HRSD scores though this could be due to missing HRSD data in the ECT 
group and HRSD scores reporting an extra remission in the medication group. The 
final remission rates of 63.8% (30/47) after 6 weeks in the ECT group and 33.3% 
(27/81) after 12 weeks in the medication group imply ECT being more advanta-
geous as a treatment modality.

Strengths of the study 

 1. This study was the first RCT to assess speed of remission as an outcome criterion 
in older adults with severe major depression.

 2. Both trials were randomized in design.
 3. The study sample included only older adults (≥60 years).
 4. All participants had moderate to severe depressive symptoms based on 

the MADRS.

Limitations of the study
 1. A small sample size of 47 participants received ECT.
 2. A short study period of 5 weeks.
 3. The study results used came from two RCTs.
 4. Cognition, somatic, and psychiatric comorbidities were assessed differently in 

each of the original trials and could therefore not be evaluated as potential 
confounders.

 5. Assessments of participants were carried out by different groups of researchers, 
although both were trained on the use of depression rating scales.
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 6. The study assessments of the medication group were only available at baseline 
and in weeks 1, 3, and 5, whereas weekly assessments in the ECT trial were 
available.

 7. To allow comparison between the groups at the four time points (baseline and 
weeks 1, 3, and 5), three remissions that occurred in week 4 of the ECT study 
were counted in week 5, which resulted in a slight underestimation of the speed 
of remission with ECT.

Take-home points This study comparing data of two RCTs indicates that ECT 
was faster in achieving remission of severe depressive symptoms compared to treat-
ment with antidepressants.

Practical applications of the take-home point Among older adults with moder-
ate to severe major depression, ECT had a substantially faster speed of remission 
compared to antidepressants. ECT deserves a more prominent position for the treat-
ment of older adults with severe major depression.
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A Systematic Review and Meta-analysis 
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Objectives To determine the efficacy of psychotherapy for the treatment of late- 
life depression (LLD) and to determine the effect of the type of control group on the 
magnitude of psychotherapy effects [1].

Methods The authors identified studies through a systematic search of English- 
language articles in PubMed, PsycINFO, and Cochrane Central Register of 
Controlled Trials. Search criteria included MeSH and keyword terms: psychother-
apy, counseling, therapy, aged, aging, elder, elderly, geriatric, late life, later life, old, 
older, and depressed, depression, and depressive disorder. Articles were also found 
through examining recent reviews.

The inclusion criteria for studies chosen for this meta-analysis were as follows: 
acute-phase randomized, controlled trials of psychotherapy published in 
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peer- reviewed journals from the inception of the above online databases and study 
participants all had age older than 55 years. Psychotherapy intervention did not 
need to be of a particular methodology, but did need to meet two of three criteria: 
(1) the treatment was based on psychological principles, (2) the treatment was 
offered to the psychological community (e.g., there was a manual available), and (3) 
the treatment had specific components that were intended to be therapeutic. The 
authors included bibliotherapy studies for LLD in this meta-analysis, although this 
therapy is not exclusively administered face to face.

The exclusion criteria for studies chosen for this meta-analysis were as follows: 
psychotherapy interventions that were adjunctive to pharmacotherapy or other ther-
apy, maintenance and prevention trials, trials with no depression criteria, trials that 
included patients with dementia, and trials limited to one medical disease (e.g., 
when participants were selected for Parkinson’s disease or stroke).

Standardized mean difference scores (SMDs) were used as the primary outcome 
and measure of effect size, as the included studies used different outcome scales. 
The SMD is defined as the difference between the mean change scores of the treat-
ment and control groups divided by the standard deviation of the difference. SMDs 
are thus weighted by the sample size when combined in the meta-analysis. If change 
scores and their standard deviations (SDs) were not reported, they were calculated 
by the meta-analysis authors and SD was estimated using a formula from the 
Cochrane Handbook [2].

SMDs with 95% confidence intervals (CIs), z score, and P values were calculated 
for each treatment-control contrast (some trials had multiple treatment groups). For 
the meta-analysis, SMDs were combined using a random-effects model for a meta- 
analytic summary of all treatments and then grouped by type of control condition.

Sensitivity analyses were also completed, which stratified trials in the meta- 
analysis based on certain dichotomous characteristics to determine if those charac-
teristics changed the effect of psychotherapy significantly.

Exploratory analyses assessed whether certain trial characteristics were corre-
lated with SMD including mean age of the sample, duration of the trial, number of 
sessions, baseline depression severity, sample size, publication year, and the study 
quality.

Scale totals were converted to 17-item Hamilton Rating Scale for Depression 
[HRSD] scores. To evaluate publication bias and determine the association of sam-
ple size with the SMD, the authors created a funnel plot and performed an Egger 
analysis.

To evaluate the quality of studies included in the meta-analysis, the authors used 
the 25-item psychotherapy quality rating scale (RCT-PQRS) developed by the 
American Psychiatric Association’s Committee on Research on Psychiatric 
Treatments.

Results The authors ultimately selected a total of 27 studies for inclusion in this 
meta-analysis. All 27 studies were randomized, controlled trials (RCTs). In 11 of 
the studies, raters were explicitly blinded to treatment assignment. Trial duration 
ranged from 4 to 26 weeks (median = 7 weeks), with 4 to 12 psychotherapy sessions 
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(median = 8 sessions). The types of psychotherapy included were cognitive behav-
ioral therapy (CBT), cognitive therapy, behavioral therapy, problem-solving therapy 
(PST), interpersonal therapy, brief dynamic therapy, bibliotherapy, reminiscence 
therapy, and a “Coping with Depression” course. The types of control groups used 
in the selected RCTs were categorized into five types: (1) waitlist, (2) treatment as 
usual (TAU), (3) attention, (4) supportive therapy, and (5) placebo.

Based on the RCT-PQRS criteria (possible range from 0 at worst to 48 at best 
quality), the study quality of 27 selected RCTs was highly variable, ranging from 
“very poor” to “exceptionally good” with corresponding numeric total scores rang-
ing from 18 to 43. Mean RCT-PQRS total score was 27.4 corresponding to “aver-
age” overall study quality.

The full combined meta-analytic SMD for all psychotherapy treatments versus 
all control types demonstrated psychotherapy was more effective than control: 
SMD = 0.73 (95% CI: 0.51–0.95, z = 6.42, P<0.00001). For context, SMD=0 would 
mean that the change in depression score for the treatment group was the same as 
the control group.

The type of control group used in RCT had a significant impact on SMD and in 
fact was the greatest moderator of treatment-control difference (χ2 = 35.67, df = 4, 
P<0.0001). The “attention” control group had the largest SMD = 1.36 (95% CI: 
0.36–2.37, z  =  2.67, P<0.008). The “placebo” control group had the smallest 
SMD = 0.05 and thus treatment was not significantly different from control (95% 
CI: −0.16–0.26, z = 0.45, P = 0.66).

Sensitivity analysis demonstrated that type of therapy and site of care did signifi-
cantly moderate treatment-control differences, but stratification by trials that used 
HRSD, minimum age >60, or face-to-face therapy did not. Group therapy was asso-
ciated with significantly different (greater) SMD than individual therapy or biblio-
therapy (χ2 = 6.45, df = 2, P<0.04), suggestive of group therapy associated with 
greatest depression symptom improvement. Site of care at home was associated 
with significantly different (greater) SMD than site of care at clinic (χ2 = 14.14, 
df = 1, P<0.0002), suggestive of home care associated with relatively greater depres-
sion symptom improvement.

Exploratory analyses revealed that the SMD was strongly associated with the 
study quality, sample size, and year of publication, modestly associated with trial 
duration, and not significantly associated with mean age, depression severity, or the 
number of sessions. Interestingly, trial quality by RCT-PQRS and recency (year of 
publication) was inversely related to the SMD. This suggests that quality and meth-
odological rigor appeared to improve in recent studies resulting in more conserva-
tive estimates of effects. Studies that were larger also tended to yield smaller SMD 
effect sizes.

Conclusions This meta-analysis confirmed that psychotherapy is an effective 
treatment for LLD and the magnitude of the effect varies significantly by the type of 
control group chosen as a comparison.
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Strengths of the study
 1. This meta-analysis included only RCTs, which is the highest available category 

of evidence.
 2. Systematic reviews with meta-analyses are theoretically less susceptible to bias 

and the pooling of multiple studies and subjects can enhance the precision of 
estimated odds ratio (OR), i.e., tighter confidence intervals, and thus reduce the 
probability of false-negative results.

 3. The study sample included only older adults (≥55 years).
 4. The study conducted sensitivity and exploratory analyses to investigate the mod-

erators of effect size.
 5. The quality of meta-analyses is discussed by Higgins et al. [3] using a qualitative 

43-question list that is grouped into four categories (see table below for our 
evaluation of this meta-analysis).

Questions
   Yes
   Probably 

yes
   Unclear
   Probably 

no
   No
   Not 

applicable

(A) Data sources: 
Were the review 
methods adequate 
such that biases 
in location and 
assessment of 
studies were 
minimized or able 
to be identified?

(B) Analysis of 
individual studies 
by the meta- 
analyst:  Were the 
individual studies 
analyzed 
appropriately and 
without avoidable 
bias?

(C) General 
meta-analysis: 
Were the basic 
meta-analysis 
methods 
appropriate?

(D) Reporting and 
interpretation: 
Are the conclusions 
justified and the 
interpretations 
sound?

Answer Probably yes Probably yes Yes Yes

Limitations of the study
 1. Meta-analysis authors conducted funnel plot and Egger’s test of the combined 

trials, which suggested potential publication bias. In particular, the meta- analysis 
included several small trials with large SMDs. Analysis by control type divided 
studies into subgroups that were sometimes comprised of a small number of tri-
als. All of this limits the conclusions that can be drawn from this meta-analysis.

 2. This meta-analysis used an inclusive approach to trial selection; thus, a variety 
of psychotherapy methodologies were combined and conclusions about specific 
psychotherapy modalities, for example, CBT for LLD, cannot be made.

 3. This meta-analysis was not intended or powered to show that specific psycho-
therapy modalities were more or less effective.

 4. This meta-analysis included many additional exploratory analyses that were not 
corrected for multiple comparisons.

Take-home points Despite limitations, this high-quality meta-analysis showed 
that psychotherapy is an effective treatment for LLD. While it is difficult to compare 
psychotherapy studies to antidepressant studies, the benefit of psychotherapy 
appears to have a similar or superior effect size for LLD.

Practical applications of the take-home point Among older adults who present 
with LLD, psychotherapy is an effective treatment option.
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after a successful course of ECT for reduction of depressive symptom severity and 
relapse [1].

Methods This study is a continuation of a multi-site study of ultrabrief right uni-
lateral electroconvulsive therapy (ECT) for depressed geriatric patients, and com-
pared continuation of ECT with medication compared to medication alone [2]. 
Patients enrolled into phase 1 were ≥60 years, with unipolar depression without a 
diagnosis of dementia, and pre-treatment Hamilton Depression Rating Scale (HAM- 
D) scores ≥21. Patients in the initial study were considered to be remitters if (1) 
they had a score ≤10 on HAM-D on two consecutive ratings and (2) the HAM-D 
score did not increase >3 points on the second rating, or it remained ≤6. Exclusion 
criteria included diagnoses of bipolar disorder, schizophrenia, schizoaffective disor-
der, dementia, delirium, intellectual disability, substance abuse or dependence in the 
last 6 months, or neurological or medical conditions assumed to affect cognition or 
treatment response. Patients with contraindications to venlafaxine or lithium were 
also excluded.

The sample in the randomized phase (phase 2) included 120 patients who were 
considered remitters after an acute course of right unilateral ultrabrief pulse ECT 
[1]. They were randomized into two groups: a medication-only arm where patients 
were treated with venlafaxine plus lithium over 24 weeks and an ECT plus medica-
tion arm, which included four continuation treatments over 1 month, with additional 
ECT as needed, alongside continuation of venlafaxine plus lithium. Intervention in 
the ECT arm included a fixed ECT schedule of four treatments in 1 month. 
Additional ECT treatments were performed based on the Symptom-Titrated, 
Algorithm-Based Longitudinal ECT (STABLE) algorithm, based on HAM-D scores 
that were performed on a fixed schedule of twice-monthly clinic visits with tele-
phone HAM-D screens on intervening weeks. Both arms received venlafaxine 
open-label with titration to 225  mg a day as tolerated, and lithium on moderate 
doses with lithium levels in the range of 0.4–0.6 mg. Lithium was held for 24 hours 
before each ECT treatment.

Primary efficacy outcome measures were the HAM-D scores, with the week 24 
assessment as the primary time point. Secondary analyses included the Clinical 
Global Impression-Severity (CGI-S) rating scale and Mini-Mental State Examination 
(MMSE) scores. Efficacy was also measured with relapse status and time to relapse, 
with relapse categorized as two consecutive HAM-D scores ≥21, psychiatric hospi-
talization, or suicidality, with relapse analyses considered descriptive. Safety was 
evaluated using adverse events.

Results Among the 240 patients who started phase 1, 62% (148) achieved remis-
sion. Of the 148 patients, 120 patients consented for phase 2 and received at least 1 
randomized treatment. These individuals were included in the intent-to-treat sample.

Efficacy data based on mean HAM-D scores for the ECT plus medication group 
at 24 weeks was (mean = 5.5, 95% CI = 3.7–7.3). These scores were significantly 
lower than that of the medication-only group (mean = 9.4, 95% CI = 7.5–11.3). The 
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effect size was 3.9 points (P = 0.004), which after adjustment for site and psychosis 
was 4.2 points (P = 0.002). A steeper decline in HAM-D scores over time was noted 
for the ECT plus medication group (P<0.001) when compared to the medication- 
only group (P = 0.398).

The odds of patients in the ECT plus medication group being rated as “not at all 
ill” at study end on the CGI-S score were significantly higher when compared to the 
medication-only group [odds ratio (OR) = 5.2, 95% CI = 1.5–17.7, P = 0.009] using 
the generalized linear mixed model where the baseline CGI-S, site, and psychosis 
were used as covariables.

A total of 20 of the 120 patients relapsed (16.7%), with 8/61 (13.1%) in the ECT 
plus medication group relapsed when compared to 12/59 (20.3%) in the medication- 
only arm. The odds of relapse were 1.7 times higher for the medication-only group.

The median time to relapse was longer in the ECT plus medication group when 
compared to medication-only group (7.5 weeks vs. 6.0 weeks). A total of 72/120 
(60%) of patients did not relapse or drop out at the end of the study: ECT plus medi-
cation group [39/61, 64%] and medication-only group [33/59, 56%]. At week 24 for 
completers and time of exit for dropouts, the mean last observed HAM-D score was 
7.7 [standard deviation (SD) = 5.5] for the ECT plus medication group versus 10.5 
(SD = 8.2) for the medication-only group (effect size = 2.8 points, 95% CI = −0.2–5.8, 
P = 0.065).

During weeks 5–24 (flexible phase), 21/61 (34.4%) of patients in the ECT plus 
medication group received at least one additional ECT treatment. Among these 21 
patients, only 7 of them received 1 additional treatment beyond the 4 fixed sessions. 
Only three of the patients relapsed despite additional treatment. Additionally, 4 
patients had HAM-D scores of 11–15 and 14 patients had HAM-D scores ≤10 at the 
end of the study. Receipt of rescue ECT resulted in an immediate large decrease in 
HAM-D scores.

There was no statistically significant difference observed on the mean MMSE 
scores between the two treatment arms at the primary end point at 24 weeks (effect 
size = −0.38 points, 95% CI = −1.0–0.2). There was no difference in the occurrence 
or type of adverse events between the two treatment groups. Only two adverse 
events were identified as being related to ECT: one patient developed reduced heart 
rate and one patient had a sinus pause. Suicidal ideation occurred in three patients 
in the ECT plus medication arm. None of these events were thought to be related to 
ECT or lithium. In one patient suicidal ideation was thought to be possibly related 
to venlafaxine. One patient in the medication-only group developed lithium toxicity 
and was discontinued from the study. There were no serious adverse events that 
were judged to be due related in any way to ECT. There were no deaths in the phase 
2 of the study.

The average venlafaxine dose was 191.6 mg a day with no significant differences 
noted between the two treatment groups. The mean lithium blood levels were 
0.5 mEq/L in the medication-only group and 0.36 mEq/L in the ECT plus medica-
tion group. The level was lower in the ECT plus medication group as the lithium 
doses were held 24 hours prior to ECT treatments.
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Conclusions Evidence from this 24-week study of 120 geriatric depressed patients 
indicates that right unilateral ultrabrief pulse ECT plus medication is more effective 
at maintaining remission and preventing relapse of unipolar depression when com-
pared to medication alone. This intervention is also fairly well tolerated, with no 
remarkable differences in the occurrence or type of adverse events and no serious 
adverse events that were attributable to ECT.

Strengths of the study
 1. Randomized, multi-site design with appropriate randomization.
 2. The study sample size was sufficiently large (120 patients) and the duration was 

sufficiently long (24 weeks).
 3. Results were significantly efficacious with large effect size.
 4. The proposed protocol for continuation ECT provides strong efficacy with as 

few treatments as possible, increasing access and convenience for patients and 
providers.

 5. Provides strong evidence (along with phase 1 of the study) for use of right uni-
lateral ultrabrief ECT, which has fewer cognitive adverse effects and is more 
tolerable when compared to other forms of ECT.

Limitations of the study
 1. Self-reported non-generalizability, given the complexity of research study. 

Despite symptom severity based on HAM-D scores, many patients in clinical 
practice may be too ill to participate in such a study. In fact, 69% of all eligible 
patients did not consent to the initial phase 1 of the study.

 2. Complex algorithm for additional ECT, while necessary for standardization, 
possibly not generalizable to clinical practice.

 3. Medication-only arm performed well compared to other studies of post-acute 
ECT, possibly implying participants were healthier than previous studies (38% 
relapse rate when compared to 20% relapse rate in this study).

 4. No comparison with traditional continuation ECT, in which treatments are 
“tapered” at increasing intervals over the 6-month period, thereby proposing a 
new algorithm for ECT continuation without comparing to current practice.

Take-home points This high-quality randomized control trial demonstrates that 
rescue ECT on a flexible basis is more efficacious in reducing symptom severity and 
perhaps more efficacious in preventing relapse in depressed older adults when com-
pared to medication alone.

Practical applications of the take-home point In older adults who have achieved 
remission of depression from ECT, a flexible schedule of additional rescue ECT 
treatments is more efficacious at reducing symptom severity and preventing relapse 
when compared to medication alone. Rescue ECT should be considered for up to 6 
months post-remission to treat depression in older adults.
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Objectives To evaluate the efficacy of right unilateral ultrabrief pulse ECT com-
bined with venlafaxine for the treatment of geriatric depression, including func-
tional outcomes and tolerability [1].

Methods This study recruited a total of 240 adults, >60 years in age from 8 sites to 
participate in the acute treatment phase of an open-label study consisting of 3 times 
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weekly ultrabrief right unilateral ECT combined with venlafaxine for the treatment 
of major depressive disorder. Participants were either inpatients or outpatients 
referred for ECT to the study sites. Those who met criteria for a unipolar major 
depressive episode per the Structured Clinical Interview for DSM-IV Axis I 
Disorders (SCID-I) or Mini International Neuropsychiatric Interview and had a 
score of >21 on the Hamilton Depression Rating Scale (HAM-D) were included. 
Exclusion criteria included diagnosis of bipolar disorder, schizoaffective disorder, 
dementia, intellectual disability, or substance use disorder in the past 6 months; 
active medical or neurological condition that would have affected cognition or treat-
ment response; contraindications to lithium or venlafaxine; and history of failure to 
respond in the current episode to an adequate trial of venlafaxine plus lithium 
or to ECT.

Assessments for depression included the HAM-D and Clinical Global 
Impressions severity scale (CGI-S) at baseline and three times weekly. Global cog-
nitive function was measured using the Mini-Mental State Examination (MMSE) at 
baseline and three times weekly. Suicidal ideation was assessed using the Beck 
Scale for Suicide Ideation. Baseline medical burden was assessed using the 
Cumulative Illness Rating Scale for Geriatrics. Time to reorientation was measured 
by the ability to correctly answer five orientation questions during treatments 1–3 at 
minutes 3, 5, 10, 15, and 20 after ECT treatment. Safety measures were monitored 
externally.

In this study, medications were discontinued within 1 week of acute phase ECT 
initiation. Open-label venlafaxine was started at 37.5 mg within 5 days of initiation 
and titrated by increments of 37.5 mg every 3 days until a target dose of 225 mg 
daily was achieved, then continued. ECT was standardized with three times weekly 
standard right unilateral placement. Sites used either a Somatics Thymatron System 
IV with a pulse width 0.25 ms and current 0.89 A or a MECTA spECTrum device 
with a pulse width 0.3 ms and current 0.8 A. Dose titration was conducted to deter-
mine seizure threshold at the initial treatment, then dosed at 6 times the seizure 
threshold, with an adequate motor seizure defined as >15 seconds. If the HAM-D 
score improved by <25% from baseline by session 6, stimulus dose was increased 
by 50%. If the HAM-D score improved by <25% from baseline at treatment 9, 
stimulus dose was again increased by 50%.

The primary efficacy outcomes were remission status and trajectory of HAM-D 
scores. Remission was defined as a HAM-D score of <10 on two consecutive rat-
ings, if the HAM-D did not increase >3 points on the second rating or it remained 
<6. The minimum number of ECT treatments required for remission was 2, but 
there was no maximum. Non-remitters were defined as not meeting remission crite-
ria with at least 12 treatments and reached a plateau with no clinical improvement. 
Study non-completers or dropouts were defined by not meeting remission or non- 
remission criteria and discontinued ECT prior to 12 treatments. Secondary efficacy 
outcomes included response status, defined by at least 50% decrease from baseline 
on HAM-D, and speed of remission as defined by the number of ECT treatments 
required to achieve remission.
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The statistical analysis included frequency distributions to describe categorical 
variables and means with standard deviations for continuous variables. The investi-
gators used a paired t-test to evaluate the difference in mean change from baseline 
of HAM-D scores at each ECT session to describe the trajectory of symptom sever-
ity for the total sample and within outcome categories (remitters, non-remitters, 
dropouts). For some statistical analyses, the investigators combined study dropouts 
and non-remitters as they were considered to have had similar baseline and outcome 
characteristics.

Results Of the 240 patients who enrolled in the study, 172 completed the study. 
Most patients who were ineligible for the study had a diagnosis of bipolar depres-
sion (24%) or dementia (11%). The mean age of participants was 69.9 years. 
Females made up 57.5% of the study population and 95% of the study population 
was Caucasian. The participants’ baseline subtypes of major depression were cate-
gorized as melancholic (59%), psychotic (11.7%), recurrent (87.5%), and atypical 
(2.1%). Mean HAM-D score was in the severe range (31.2), mean MMSE was 
normal (27.5), and mean CGI-S was “markedly ill” (5.3). Participants had an aver-
age of 2.4 prior hospitalizations and 2.4 prior antidepressant trials. Participants with 
a Beck Scale for Suicide Ideation score of 0 made up 52% of the sample.

As far as primary outcomes, there were 148 patients who remitted (61.7%; 95% 
CI = 55.2, 67.9) and 24 who did not remit (10.0%; 95% CI = 6.5, 14.5). Secondary 
efficacy outcomes revealed that 169 patients (70.4%; 95% CI 64.6, 76.2) were 
responders. Among remitters, the mean decrease in HAM-D score was 24.7 points 
(95% CI 23.5, 25.9; p<0.001) with mean final HAM-D score of 6.2 (SD 2.5). Among 
all participants, the mean percentage change from baseline in HAM-D score was 
19.1 (95% CI = 17.7, 20.5, p<0.001) and mean percent change from baseline was 
60.5% (95% CI = 56.8, 64.1).

As far as trajectory of ECT treatments, there was an initial rapid decrease in 
depression symptom severity for the entire sample, followed by a general down-
trend through ECT treatment number 14 for remitters and the total group. The mean 
number of ECT treatments to achieve remission was 7.3 (SD 3.1). Among remitters, 
19.6% required 4 or fewer treatments, 45% remitted within 2 weeks (6 treatments), 
and 74.3% remitted within 3 weeks (9 treatments). However, 25% of remitters 
required 10+ treatments for remission.

Cognitive results included relatively stable global cognitive function during the 
ECT treatment course, with no significant difference between baseline and post- 
ECT mean MMSE scores (27.5 [SD  =  2.4] and 27.6 [SD  =  2.6], respectively). 
Reorientation was achieved at 10 minutes post-ECT at sessions 1, 2, and 3 by 
60.8%, 24.8%, 46.2% of patients.

This study found several predictors of a positive outcome. Patients aged >70 
significantly more likely to remit with odds 1.89 times greater (95% CI = 1.11, 3.22, 
p = 0.020, logistic regression) than 60–69 y/o group. Patients with a Beck Scale of 
Suicide Ideation score of 0 had odds of remission that were twice as high compared 
to those with score >0 (OR  =  2.0, 95% CI  =  1.11, 3.57; p  =  0.021, logistic 
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regression). Early changes in HAM-D also predicted response. Each 1-point 
decrease after ECT session 1 was associated with a 5% increase in odds of remis-
sion (OR = 1.05, 85% CI = 1.001, 1.09; p = 0.045) and each 10-point decrease after 
session 1 was associated with approximately 60% odds of remitting (OR = 1.57, 
95% CI = 1.01, 2.43).

Regarding treatment conditions, the mean seizure threshold for the total sample 
was 30.5  mC (SD 14.3) and 84% of patients required only one stimulus for an 
adequate seizure at the first treatment. A venlafaxine dose of 225  mg/day was 
achieved by 52.3% of patients and the mean dose of those not achieving target dos-
ing was 113.7 mg/day. There were 16 severe adverse events affecting 13 patients 
that were potentially related to ECT and venlafaxine. These included confusion, 
tardive seizure, atrial fibrillation, urinary retention, hyponatremia, and syncope.

Conclusions Right unilateral ultrabrief pulse ECT with venlafaxine is a fast, highly 
effective treatment option for severe geriatric depression w/ excellent safety and 
tolerability. This study is comparable with other studies of mixed-age adults with 
ultrabrief right unilateral ECT in remission rates (ranges of remission are reported 
to be from 23.4% to 73% in mixed ages). Some prior studies have shown non-infe-
riority of right unilateral ultrabrief ECT to regular brief pulse ECT.

When compared to other techniques, this study reported slightly lower, but 
expected remission results (compared to prior CORE group studies). Right unilat-
eral ultrabrief pulse ECT is effective with rapid remission speeds averaging 7.3 
weeks with no significant cognitive changes. Additionally, in this study 84% of 
patients achieved an adequate seizure with one ultrabrief stimulus with mean sei-
zure threshold of 30.5 mC. This suggests that clinicians using this method can mini-
mize the risk of adverse cognitive effects from a higher absolute stimulus charge 
and increase the dose if clinically indicated.

Though recent meta-analyses did not find a significant difference in acute antide-
pressant effect with adding antidepressant medication to ECT, these authors added 
venlafaxine to prepare for phase 2 and prevent relapse. This study also did not show 
a difference in remission results when compared with high- versus medium-dose 
venlafaxine, so rates of remission were likely indicative of ECT efficacy.

Strengths of the study
 1. Moderately large sample size with good power.
 2. The sample included only older adults (>60 years).
 3. All participants had severe depressive symptoms based on the HAM-D.
 4. Standardized ECT methods were used.
 5. Completion rate of 71.66%.

Limitations of the study
 1. Limited generalizability. Most people were Caucasian, and the sample did not 

include common comorbidities including dementia, serious medical illness, or 
neurological comorbidity.
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 2. Patients with bipolar depression were excluded.
 3. Open-label study.
 4. No control group, but we can glean data from other studies without 

venlafaxine.

Take-home points
 1. Right unilateral ultrabrief pulse ECT is relatively fast with this dose titra-

tion method.
 2. Safety/tolerability is comparable to other ECT trials.
 3. Efficacy is comparable to conventional brief pulse ECT.
 4. Fewer cognitive side effects compared to brief pulse ECT and to bilateral ECT.

Practical applications of the take-home point Ultrabrief pulse width stimulation 
has evidence for rapid response and efficacy compared with conventional brief 
pulse ECT, with excellent safety and tolerability. Clinicians may consider starting 
with this technique for the majority of patients who will not clearly require bilateral 
ECT in order to reduce the potential for cognitive side effects. A reasonable course 
of action would be to start with right unilateral ultrabrief pulse ECT and change 
course if not progressing as desired by week 2.
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Objectives To investigate the relationship between change in cognition, depres-
sion, and psychosis after treatment among older adults with major depressive disor-
der with psychotic features [1]
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Methods
Patient Selection

Included study participants were a subgroup of study participants from the Study 
of the Pharmacotherapy of Psychotic Depression (STOP-PD) [2] who were 60 years 
and older with an episode of major depressive disorder with psychotic features, 
which was defined as at least one associated delusion and a 17-item Hamilton 
Depression Rating Scale (HAM-17) total score greater than 21. Exclusion criteria 
included patients with another mood or psychotic disorder, substance abuse or 
dependence in the 3 months preceding evaluation, neurologic or neuromuscular dis-
ease, unstable medical illness, DSM-IV-defined dementia, or other clinically sig-
nificant cognitive impairment before index episode of depression.

Study Design
The STOP-PD trial was a double-blinded, randomized controlled treatment effi-

cacy trial in which olanzapine plus sertraline was tested against olanzapine plus 
placebo for psychotic depression. This sub-analysis of STOP-PD separated partici-
pants into “young old” (aged 60–71 years) and “older old” (aged 72–86 years) age 
groups. Baseline data was compared to data at the end of treatment (week 12) or at 
termination for those who did not complete the study. Outcomes included psychiat-
ric symptom severity using the Brief Psychiatric Rating Scale (BPRS), depression 
severity using HAM-17, intensity of delusions and hallucination using the Schedule 
for Affective Disorders and Schizophrenia (SADS), cognitive function using the 
Mini-Mental State Examination (MMSE), information processing speed using the 
Stroop Word and Color tasks, executive function using the Stroop Color-Word inter-
ference task as well as the Initiation/Perseveration subscale of the Dementia Rating 
Scale (DRS I/P), and medical comorbidity as assessed by the Cumulative Illness 
Rating Scale (CIRS). The study investigators hypothesized that depressive symp-
toms would improve with treatment regardless of baseline cognitive functioning 
and that cognitive function would improve in both age groups as depressive and 
psychotic symptoms improved.

Statistical Analysis
Study investigators used t-tests to compare baseline and treatment end demo-

graphic data, Pearson correlation(r) calculations to assess associations between cog-
nitive test performance and depression severity changes, and a linear regression 
model including education, age, change in HAM-17 score, and days on study medi-
cation to identify predictors of global cognitive impairment.

Results One-hundred and thirty-eight of 142 participants completed the MMSE at 
baseline and 122 at week 12. Severity of depression, delusions, or cognitive func-
tion did not differ significantly at baseline between young old and older old groups. 
There was evidence for significant impairment in cognition, information processing 
speed, and executive function among both the young old and older old group when 
compared to normative data. About 20% of participants in both the young old and 
older old group had significant cognitive impairment with MMSE scores less than 
25. On the DRS I/P (an executive function test), the groups scored at the fifth and 
sixth percentiles. Both groups scored more than 2 standard deviations below the 
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Table 41.1 Percent change in symptoms from baseline

Group
HAM-17
(% change)

Delusions
(% change)

BPRS
(% change)

Young old −51.7% (P < 0.001) −53.9% (P < 0.001) −36.4% (P < 0.001)
Older old −44.3% (P < 0.001) −49.3% (P < 0.001) −29.2% (P < 0.001)

mean on both the Stroop Word Reading test, but on the Stroop Color naming task 
they performed normally for their ages.

At the end of the trial, young old and older old patients both experienced statisti-
cally significant reductions in the HAM-17 (95% CI: 44.3–51.7%), in the BPRS 
(95% CI: 29.2–36.4%), and in delusions (95% CI: 49.3–53.9%) (Table  41.1). 
Baseline cognitive function did not influence clinical improvement in depression or 
psychotic symptoms as demonstrated by a statistically insignificant association 
between baseline MMSE scores and change in HAM-17 or SADS in either group 
(young old group: HAM-17: r(66) = 0.18, P = 0.15; SADS: r(66) = −0.05, P = 0.69; 
older old group: HAM-17: r(66) = 0.07, P = 0.60; SADS: r(66) = 0.21, P = 0.08).

Young old participants with psychotic depression demonstrated a greater degree 
of improvement in cognitive function from baseline than older old participants 
(mean increase in MMSE of 1.0 points versus −0.2 points [standard deviation (SD) 
3.4 vs 3.0]). There was a correlation between change in MMSE and HAM-17 in the 
young old group (r(58)  = −0.34, P  =  0.007, 95% confidence interval: −0.55 to 
−0.10) but not in the older old group (r(58) = −0.11, P = 0.40, 95% confidence 
interval: −0.35 to 0.15). Despite this correlation in the young old group, there was 
no correlation between improvement in MMSE and reduction in delusions (SADS) 
in either the young old group (r(58)  =  −0.2, P  =  0.1) or the older old group 
(r(58) = −0.05, P = 0.7).

In the linear regression analysis, improvement in depressive symptoms (HAM- 
D), younger age, and higher education all predicted improvement in cognition 
(MMSE) (HAM-17 score: b  =  −0.33, t(141)  =  −2.76, P  <  0.01; younger age 
b  = −0.18, t(141)  = −2.03, P  <  0.05; higher education b  =  0.20, t(139) = 2.30, 
P < 0.05). Days on study medication, type of medication, and medical comorbidity 
in either age group did not predict improvement in cognitive function (days on study 
medication: b = −0.16, t(1398) = 1.33, P = 0.19; olanzapine + sertraline: mean: 0.3, 
SD:2.6; olanzapine + placebo: mean: 0.5, SD: 3.8; t(118) = 0.5, P = 0.7; medical 
comorbidity young old: r(57) = −0.08, P = 0.55; older old: r(57) = 0.05, P = 0.70).

Conclusions This study showed that there is only a mild improvement in cognition 
even with clinically significant improvement in depressive symptoms. The improve-
ment in cognition is further limited by age with only young old patients (60–71 years) 
showing statistically significant cognitive improvement on the MMSE with improve-
ment in depressive symptoms. Furthermore, baseline cognitive functional status did 
not impact improvement in depressive symptoms in either group. It is unclear why 
the treatment of depression does not seem to significantly improve cognition. One 
possibility is that commonly used antidepressants might worsen cognitive impair-
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ment in elderly patients with dementia, as was noted in the citalopram for Alzheimer’s 
disease (CiTAD) trial [3]. Lastly and notably, improvement in psychotic features 
did not affect cognitive function for either group.

Strengths of the Study
 1. This study represents a relatively large sample of older adults with psychotic 

depression with multiple well-validated outcome measures allowing for a rigor-
ous correlational analysis.

 2. Study data was collected as part of a double-blind, randomized controlled treat-
ment trial from four different academic sites.

Limitations of the Study
 1. While the primary discovery of this trial was that cognitive impairment did not 

improve significantly as a result of improvement in cognition or delusions in 
older patients, the data collected was limited in regard to neuropsychological 
assessment. The MMSE is a commonly used screening tool for dementia syn-
dromes but does not adequately characterize specific patterns of cognitive func-
tion or allow for a deeper understanding of underlying neuropathology. While a 
statistically significant effect was found, it is unclear if a 1-point improvement 
on the MMSE is clinically significant.

 2. All secondary and subgroup analyses of data collected from randomized con-
trolled trials must be interpreted cautiously due to the correlational natures of 
such studies and because the original studies are not adequately powered to test 
secondary outcomes [4].

 3. There is no mention of inter-rater reliability or method of data collection/test 
administration in this article.

Take-Home Points
 1. Cognitive dysfunction in older adults with psychotic depression receiving treat-

ment did not prevent improvement of depressive or psychotic symptoms.
 2. Cognitive function improved mildly with treatment of depressive symptoms in 

patients aged 60–71 years, but not in older participants (aged 72–86 years) with 
psychotic depression. This improvement was independent of medical comorbid-
ity or baseline cognitive impairment.

Practical Applications of the Take-Home Points
 1. Cognitive dysfunction may not impede successful treatment or clinical improve-

ment of depressive or psychotic symptoms in older adults with psychotic 
depression.

 2. Cognitive function might be expected to improve more so in young old (60- to 
71-year-old) patients than in older old (72- to 86-year-old) patients with success-
ful treatment of depressive symptoms in patients with psychotic depression.

 3. Older patients (aged 72–86 years old) with psychotic depression and cognitive 
impairment should be considered and monitored for possible emerging dementia 
syndromes.

G. A. Robbins-Welty and P. A. Riordan
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Objectives To assess the 2-year tolerability and efficacy of continuation/mainte-
nance electroconvulsive therapy + nortriptyline (ECT + NT) versus nortriptyline 
alone (NT) in elderly patients with psychotic depression in remission after 
acute ECT [1]

Methods This study recruited a total of 38 adults, ≥60 years in age, from in- and 
out-patients at Hospital Clinic of Barcelona, Spain, to participate in a 2-year ran-
domized, single-blind controlled trial of continuation/maintenance ECT plus nor-
triptyline for psychotic depression. In order to minimize the risk of diagnostic error, 
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the authors included only patients who fulfilled DSM-IV criteria for current severe 
major depressive episode with psychotic symptoms, had a pre-treatment Hamilton 
Depression Rating Scale (HDRS) score of ≥21 (severe symptoms), did not meet 
DSM-IV criteria for dementia, and had a Mini-Mental State Examination (MMSE) 
score >25.

Additional exclusion criteria were neurological disorders affecting the central 
nervous system (CNS); uncontrolled medical illness at the time of recruitment; con-
ditions that contraindicated the use of any of the study treatments; any history of 
mania, hypomania, or nonaffective psychosis; and current substance dependence.

During the acute treatment phase, all patients received ECT three times weekly 
until patients either were remitters or had shown no further improvement over the 
course of three consecutive treatments. Psychoactive drugs were not allowed during 
this acute treatment phase, with the exception of nortriptyline and trazodone used as 
an anxiolytic/hypnotic.

The follow-up phase of the study included patients who achieved remission, 
defined by a 17-item HDRS score below 8 and complete resolution of psychotic 
features. Patients were randomized to either continuation/maintenance nortriptyline 
alone or combined ECT plus nortriptyline (ECT + NT) in a 1:1 ratio. Continuation/
maintenance therapy began 1 week after completion of the acute phase. Nortriptyline 
treatment was titrated to serum levels of approximately 100 ng/mL for all patients. 
Based on the authors’ clinical experience and common practice, the non-ECT group 
received combined treatment with risperidone in a dose of up to 2  mg/day for 
6 weeks and then were tapered off it over a 4-week period. The ECT + NT group 
received ECT treatments weekly for the first month, every 2 weeks for the following 
month, and then monthly. The technical characteristics of the electrical stimulus and 
the anesthetic drugs used during maintenance ECT sessions were similar to those 
for acute ECT.

In the follow-up phase, the participants were assessed at rating visits, which 
occurred at weeks 0 (baseline), 2, and 4 and then monthly for 2 years or until relapse/
recurrence. Evaluators (two of the authors, JG and MS) and the data analyst (author 
XT) were blind to treatment assignment. The primary outcome in this study was 
defined by time to relapse/recurrence according to the first of two consecutive visits 
with a diagnosis of relapse/recurrence. Relapse was defined as the re-emergence of 
depressive symptoms within 6  months of remission from the index episode of 
depression. Recurrence was defined as a new episode of depression occurring after 
at least 6 months without a relapse. Relapse and recurrence were diagnosed when a 
patient met symptomatic criteria for DSM-IV major depression and had a Hamilton 
score of 16 or above in two consecutive visits.

Secondary and tolerability outcomes included the MMSE, Udvalg for Kliniske 
Undersogelser (UKU) side effect scale, blood pressure, and electrocardiography 
(ECG) at baseline and endpoint visits.

Statistical analyses of efficacy and tolerability included all patients randomized 
to a treatment who took their assigned continuation/maintenance treatment for at 
least 1 week, i.e., until the first session of ECT in the case of the ECT group. Survival 
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analysis and Kaplan-Meier product-limit estimations were used to describe the 
probability and incidence of relapse/recurrence in each of the two study groups. The 
log-rank test was used to compare both survival curves, and a hazard ratio was cal-
culated to show clinical significance. The student’s t-test and chi-square test were 
used to compare clinical and demographic data between the two groups.

Results Of the 38 patients in the acute treatment phase, only 1 did not achieve 
remission. Four others dropped out of the study for various reasons. Thirty-three of 
the original 38 participants were randomized into the follow-up phase. Of these 33, 
17 were randomly assigned to the maintenance NT group and 16 to the maintenance 
ECT+NT group. No significant differences in sex, age, baseline and post-acute ECT 
HDRS and MMSE scores, age at onset, proportion of inpatient participants, and 
previous history of depression were found between subgroups at baseline. However, 
while not statistically significant, 64.68% of patients in the NT group had prior 
depression as compared to only 56.29% of participants in the NT + ECT group. The 
mean age was 70.65  years for the NT group and 70.38  years for the combined 
ECT + NT group. Of all 33 patients, 14 had initially received pharmacological treat-
ment with no response prior to acute ECT. They were distributed between the two 
groups, so that there was no significant difference in antidepressant use pre-ECT.

There were four “premature exits” for each group. In the NT group, there were 
one death from myocardial infarction, one loss of follow-up, one adverse event 
(severe urinary retention), and one protocol violation (did not follow treatment). In 
the ECT + NT group, there were one case of breast cancer leading to withdrawal, 
one adverse event, and two protocol violations (did not attend scheduled visits). As 
a result, 25 of the 33 patients enrolled (76%) completed the follow-up phase.

In terms of efficacy among “completers,” 8 of the 13 completers in the NT group 
had disease relapse (n = 2) or recurrence (n = 6) by 2 years. The percent of relapse 
for NT completers was 15.4% at 6  months, 46.2% at 12  months, and 61.5% at 
2 years. The authors did not report an intent-to-treat (ITT) analysis, but if premature 
exits are counted, the percent of participants whose depression relapsed/recurred 
increases to 35.3% at 6  months, 58.8% at 12  months, and 70.6% at 24  months 
(Table 42.1). The mean survival time for completers was 16 months (95% confi-
dence interval (CI): 12–20 months). By contrast, only 1 of the 12 completers in the 
ECT + NT group had disease relapse (during the sixth month of follow-up, with no 
psychotic features), and there were no recurrences. In total, only 8.3% of 

Table 42.1 Relapse/recurrence rates among nortriptyline (NT) vs. ECT + NT groups, per protocol 
vs. calculated intention-to-treat analysis

NT monotherapy ECT + NT combined treatment
Per protocol (n = 13) ITT (n = 17) Per protocol (n = 12) ITT (n = 16)

6 months 15.4% 35.3% 8.3% 31.3%
12 months 46.2% 58.8% 8.3% 31.3%
24 months 61.5% 70.6% 8.3% 31.3%
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completers in the ECT + NT group experienced relapse/recurrence, which increases 
to 31.3% if premature exits are counted in an ITT analysis (Table 42.1). The mean 
survival time until relapse for ECT  +  NT completers was 23  months (95% CI: 
21–25 months).

In terms of tolerability, the authors reported that both treatments had only mild 
to moderate adverse effects. Statistical tests (chi-square or t) showed that changes in 
UKU score, blood pressure, heart rate, PR and QTc intervals, and MMSE score 
were statistically insignificant over the course of follow-up.

Conclusions In contemporary practice, ECT is typically administered acutely and 
abruptly stopped, and relapse/recurrence rates are high after cessation [4]. Evidence 
from this 2-year randomized, single-blind controlled trial indicates that for elderly 
patients whose depression with psychosis remits after acute-phase ECT, the 
 combination of ECT + nortriptyline is more effective than nortriptyline alone in 
preventing relapse/recurrence, with no observed differences in tolerability. In a sim-
ilar study, Kellner et  al. [3] showed that combination nortriptyline-lithium could 
have as much of an effect as maintenance ECT. When accounting for ITT, the per-
centage of relapse at 6  months among subjects on maintenance ECT in Kellner 
et al.’s study (37.1% by modified ITT) was similar to our calculated 31.3% percent 
ITT relapse/recurrence in this study.

Strengths of the Study
 1. The study sample included only older adults (≥60 years).
 2. The authors used strong inclusion and exclusion criteria (diagnosis based on 

DSM-IV criteria and HDRS scores) to ensure subjects had depression rather 
than organic cognitive impairment.

 3. The 2-year duration of follow-up is longer than prior studies that examined 
maintenance ECT for elderly patients.

 4. The two treatment groups were similar in demographic and clinical characteris-
tics, with no statistically significant differences.

 5. There was a 76% completion rate for the study.

Limitations of the Study
 1. Because patients could not be blinded to their assigned treatment group, the 

study could only be single-blinded. As a result, the Jadad Score indicates that its 
methodological quality was intermediate, with a score of 3 out of 5 (4–5 “high,” 
3 “intermediate,” 1–2 “low”) (Table 42.2) [2].

 2. The overall sample size was small (n = 33) and homogenous from a single facil-
ity (the Hospital Clinic of Barcelona, Spain).

 3. There was no placebo control group or sham ECT group to make comparisons 
with. The ECT + NT group may have received indirect support through their 
monitoring and conversations with healthcare staff during ECT sessions, which 
took place weekly for the first month, every 2 weeks for the following month, 
and then monthly.
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Table 42.2 Jadad scoring for methodological quality of study

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the method 
of double 
blinding 
appropriate? 
(Were both the 
patient and the 
assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score

Score 1 1 0 
(single- 
blind)

0/1 (evaluators 
and data analyst 
blinded; patients 
could not be)

1 3/5

 4. There was no intent-to-treat analysis performed that accounted for “premature 
exits” that are noted in the participant flowchart. We calculated ITT relapse rates 
in Table 42.1.

 5. In their tolerability results, the authors did not report of the specific nature of 
adverse effects, only describing them as mild to moderate, making it difficult to 
ascertain the clinical relevance of these adverse effects.

 6. Due to limitations of using the MMSE to measure cognition (as acknowledged 
by the authors), the question of whether maintenance ECT might result in cogni-
tive impairment in the vulnerable population of the elderly remains mostly 
unanswered.

 7. The authors correctly note that given the small nature of this study, the findings 
should be considered as preliminary. For clinical application, many questions 
about the precise duration of maintenance ECT and the benefit of concurrent 
pharmacological treatment require further study.

Take-home points Despite some limitations, this randomized, single-blind, and 
controlled trial indicates that continuation/maintenance therapy with nortriptyline 
combined with ECT was more efficacious than nortriptyline alone for the preven-
tion of relapse/recurrence among older adults in remission from psychotic depres-
sion, based on observation over 2-year follow-up. Combination treatment with ECT 
was tolerated well, similar to nortriptyline alone.

Practical applications of the take-home point Among older adults who achieve 
remission from psychotic depression after acute ECT, combined continuation/main-
tenance ECT and pharmacologic treatment may be an efficacious and well-tolerated 
treatment option to prevent relapse/recurrence.
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Objectives In this study, the investigators examined the safety and efficacy of ECT 
in the treatment of behavioral disturbances among individuals with dementia. It was 
hypothesized that treatment with ECT would lead to a reduction in both agitation 
and aggressive behaviors among the participants of this study at discharge when 
compared to baseline [1].

Methods All the participants were recruited from the Geriatric Neuropsychiatry 
Unit at McLean Hospital in Belmont, MA, and the Older Adult Unit at Pine Rest 
Christian Mental Health Services in Grand Rapids, MI, from 2010 to 2012. Inclusion 
criteria for this study were as follows: 1. a diagnosis of dementia according to the 
DSM-IV criteria; 2. a referral for ECT by the treating psychiatrist exclusively for 
the treatment of agitation and/or agitation irrespective of mood symptoms; and 3. a 
baseline Mini-Mental State Examination (MMSE) score of ≤24 at baseline. On the 
Cohen-Mansfield Agitation Inventory Short Version (CMAI-short form), the mini-
mal cutoff scores were defined as ≥4 on at least one item, a score of 3 on at least two 
items, or a score of 2 on at least three items. The exclusion criteria for this study 
were as follows: 1. a diagnosis of delirium at study entry; 2. a history of substance 
abuse in the past 12 months; and 3. the use of ECT treatment 90 days prior to enroll-
ment into this study. A written informed consent was obtained from the authorized 
healthcare representative (AHCR) and assent from study participants. The study 
was approved by the institutional review board at each study site.

Agitation, aggression, and other neuropsychiatric symptoms of dementia were 
evaluated using the Cohen-Mansfield Agitation Inventory Short Version (CMAI- 
short form), Neuropsychiatric Inventory (NPI)-Nursing Home Version, Cornell 
Scale for Depression in Dementia (CSDD), and Clinical Global Impression (CGI) 
Scale. Global cognitive functioning was assessed using the MMSE and Severe 
Impairment Battery (SIB). The functional ability was evaluated using the Alzheimer’s 
Disease Cooperative Study Group-Activities of Daily Living (ADCS-ADL) Scale.

Based on the determination of the treating psychiatrist and the ECT treatment 
team, all the participants in the study completed an inpatient acute ECT course. The 
assessment schedule for the participants in the study were as follows: (1) calculation 
of the CMAI, NPI, CSDD, and CGI scores at baseline; after the 3rd, 6th, 9th, and 
12th (where applicable) ECT sessions; and within 72  h prior to discharge; (2) 
administration of the MMSE, SIB, and ADCS-ADL at baseline and within 72 h of 
discharge; (3) completion of CMAI, NPI, CSDD, and ADSC-ADL by a trained 
nurse and the completion of the CGI by the treating psychiatrist; and (4) completion 
of MMSE and SIB by a neuropsychologist or a trained nurse. For each participant 
in the study, the comorbid medical and psychiatric diagnoses were also recorded.

An ECT-credentialed psychiatrist completed an ECT consultation prior to treat-
ment administration. The ECT devices that were used were the MECTA SPECTRUM 
5000Q ECT (MECTA Corporation, Tualatin, Oregon) or Thymatron System IV 
(Somatics, LLC, Lake Bluff, IL). On the first treatment, the seizure threshold was 
determined using the empirical dose titration method. During the treatment course, 
the stimulus parameters were adjusted on an as-needed basis, depending on the 
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seizure quality and treatment efficacy. The treating physician decided on the initial 
electrode placement based on their clinical assessment. Right unilateral electrode 
placement was chosen for most participants by the clinicians, as it is associated with 
less cognitive side effects. A brief pulse width (0.5–1.0 millisecond) at approxi-
mately four to six times the seizure threshold was also chosen. Bitemporal electrode 
placement with a brief pulse width (0.5–1 millisecond) at about 1.5–2.5 times the 
seizure threshold was used among individuals who had no clinical response to treat-
ment using the right unilateral electrode placement.

The schedule for ECT treatments was three times per week, but it was done less 
frequently if clinically indicated. The anesthesia induction was done using metho-
hexital, and succinylcholine was used for muscle relaxation. Etomidate could be 
substituted for methohexital for anesthesia induction among individuals having 
inadequate seizure duration or quality. Adequate seizure duration monitoring was 
performed using an electroencephalogram (EEG). As-needed medications could be 
used for the following reasons: ondansetron for nausea; ketorolac, ibuprofen, or 
acetaminophen for headache; esmolol or labetalol for elevated blood, pressure, or 
heart rate; atropine or glycopyrrolate for bradycardia; and midazolam, lorazepam, 
and/or propofol to prevent post-ictal agitation.

The investigators constructed linear mixed-effects models, incorporating time as 
a fixed effect and subject as a random effect for each of the behavioral scales. They 
also included all subjects who were enrolled in the study, irrespective of the treat-
ment duration in the analysis. The investigators also tested the CMAI-short form 
using a multiple degree of freedom comparison of scores. In the post hoc analyses, 
the baseline score of CMAI was compared to the CMAI scores at the 3rd, 6th, 9th, 
and 12th (when applicable) ECT sessions. The investigators also evaluated the 
effect of ECT treatment on the secondary outcome measures including the NPI and 
CSDD using the same model. In addition, they completed a four-factor model anal-
ysis of the NPI using a similar methodology.

All antipsychotic medications that were used in the study were converted to 
chlorpromazine equivalents. This was done in order to analyze the change in dosage 
and number of antipsychotic medications used across the course of ECT treatments. 
The investigators used a linear mixed-effects model to assess the change in standing 
antipsychotic dosages. In addition, they constructed a separate linear mixed-effects 
model to examine the cumulative use of “as-needed” medications over 1–3 treat-
ments, 4–6 treatments, and 7–9 treatments, respectively. The investigators tested 
their hypothesis using the Kenward-Rogers adjustment. In addition, they applied the 
Bonferroni corrections separately for the planned comparisons of CMAI, CSDD, 
and NPI. All the statistical tests were two-tailed.

Results There were a total of 23 participants in this study. A total of 14 individuals 
were admitted from McLean Hospital, and the remaining 9 were from Pine Rest 
Christian Mental Health Services. The investigators noted that when compared to 
baseline, there was a statistically significant decline in the CMAI-short form scores 
at discharge (P = 0.006) on the regression analyses. Additionally, the CMAI-short 
form scores showed a decline from baseline to 3thd, 6th, 9th, and 12th ECT treat-
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ments on the post hoc t-tests. However, the CMAI-short form scores remained fairly 
stable from the ninth session through to discharge.

Among the participants in the study, the investigators noted a reduction in NPI 
scores from baseline to discharge (P < 0.001). Additionally, the NPI scores declined 
from baseline to the 3rd (P < 0.001), 6th (P < 0.001), 9th (P < 0.001), and 12th 
(P < 0.001) ECT sessions. Furthermore, there was a decline from baseline to dis-
charge on the NPI subdomain scores of behavioral dyscontrol (P < 0.001) and agita-
tion (P  <  0.001). It was noted that the behavioral dyscontrol subdomain scores 
declined from baseline to the 3rd (P < 0.001), 6th (P < 0.001), 9th (P < 0.001), and 
12th (P < 0.001) ECT sessions on the post hoc t-tests. The agitation subdomain 
scores also declined from baseline to the 3rd (P  <  0.01), 6th (P  <  0.001), 9th 
(P < 0.001), and 12th (P < 0.001) ECT sessions on the post hoc t-tests. The investi-
gators did not find a statistically significant decline from baseline to discharge on 
the mean scores of NPI subdomains of mood and psychosis.

On the mean CSDD scores, the investigators did not find any significant change 
from baseline to discharge (P  =  0.07). They also noted that there was minimal 
change from baseline to discharge on the average CGI scores from “markedly agi-
tated/aggressive” to “borderline agitated/aggressive.”

The need for antipsychotic medications also declined from baseline to the third 
ECT session (average chlorpromazine equivalent dosage of 7.8–1.6). Additionally, 
there was decline in the need for antipsychotics between the sixth and ninth ECT 
sessions (P = 0.018). The standing antipsychotic medications did not change from 
baseline to discharge (P = 0.764).

Among the participants in the study, the ADCS-ADL scores did not change sig-
nificantly from baseline to discharge (P = 0.289). There was a modest improvement 
on the average MMSE scores from 8.2 to 10.1, among the ten participants who 
completed the assessment at baseline and at discharge. The average SIB total score 
improved from 55.8 to 65 among the six participants who completed the assessment 
baseline and at discharge.

The ECT was discontinued in two of the participants due to poor treatment 
response. One participant died the day before discharge to a nursing home with pal-
liative care. The cause of death was determined to be unrelated to the use of ECT 
and related to the end-stage dementia. The ECT was discontinued in two of the 
participants due to delirium that was unrelated to the ECT treatment. One partici-
pant who developed atrial fibrillation was transferred to a general medical hospital. 
This participant continued with the ECT under medical supervision.

Conclusions This naturalistic and prospective study indicates that among older 
adults with dementia who do not respond to psychopharmacological interventions, 
ECT is effective in reducing symptoms of agitation and aggression.

Strengths of the Study
 1. This is the first naturalistic and prospective study to investigate the efficacy and 

safety of ECT in the treatment for agitation and aggression among individuals 
with dementia.
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 2. This study used validated rating scales to assess the neuropsychiatric symptoms, 
cognition, and function among individuals with dementia.

 3. The CMAI, NPI, CSDD, and ADSC-ADL were completed by a trained nurse, 
the CGI was completed by the treating psychiatrist, and the MMSE and SIB 
were completed by a neuropsychologist or a trained nurse.

 4. This study used an ECT-credentialed psychiatrist to complete an ECT consulta-
tion prior to treatment administration.

Limitations of the Study
 1. There were a limited number of participants in the study.
 2. This was a naturalistic study where there was no control group.
 3. This study also had an open-labelled and non-randomized design.
 4. The investigators were unable to consistently collect neurocognitive data for all 

the participants at baseline and at post-ECT time points due to severity of 
agitation.

 5. The investigators did not have a consistent clinical algorithm to determine the 
number of medication trials that was required before the participants could be 
referred for ECT, thus impacting the clinical response to ECT.

 6. The naturalistic study design prevented the control factors such as the concomi-
tant use of psychotropic medications by the participants while they were enrolled 
in the study.

 7. The study design prevented the comparison between the efficacy and safety of 
ECT and pharmacotherapy in managing agitation and aggression among indi-
viduals with dementia.

 8. This study included participants with dementias of various etiologies which con-
tributed to diagnostic heterogeneity within the study.

Take-Home Points
Among certain individuals with dementia who do not respond adequately to or do 
not tolerate standard behavioral interventions and/or pharmacotherapy, ECT may be 
a rapidly acting, effective, and safe treatment for behavioral symptoms.

Practical Applications of the Take-Home Points
ECT may be an effective and safe treatment among older adults with dementia who 
exhibit agitation and aggression which does not respond adequately to standard 
behavioral or pharmacological interventions.
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Objectives In this study, the investigators examined the association between ECT 
and risk of subsequent dementia among individuals with a first-time hospital diag-
nosis of affective disorder [1].

Methods In this cohort study, the investigators included all citizens of Denmark 
who were ≥10 years in age with a first-time hospital contact for an affective disorder 
between January 1, 2005, and December 31, 2015. They included both inpatients 
and outpatients with ICD-10 codes F30.0–F39.9 (affective disorders) who were 
identified from the Danish National Patient Registry (DNPR). This registry includes 
information regarding the diagnosis and the time of admission for all inpatient and 
outpatient hospital contacts in Denmark since 1995. The investigators also identified 
men with a first-time hospital contact for an affective disorder from January 1, 2005, 
through December 31, 2015, from the Danish Conscription Database (DCD). This 
study received approval from the Danish Data Protection Agency.

The investigators also obtained information regarding electrode placement and 
the number of ECT sessions from the DNPR. The number of ECT sessions as was 
dichotomized as ≤10 or >10 sessions based on the median number of ECT sessions 
required for remission [2].

The primary outcome was incidental dementia as ascertained by the physician 
diagnosis from DNPR database. The investigators also obtained diagnostic informa-
tion from January 1, 2005, to October 31, 2016, for all first emergency department, 
inpatient or outpatient hospital contacts for individuals with ICD-10 diagnosis 
codes of F00.0 to F03.9 and G30.0 to G30.9 (dementia). The investigators also had 
access to data on previous dementia diagnoses that was registered in the DNPR or 
Danish Psychiatric Central Register since 1969. Additionally, they included indi-
viduals who filled at least one prescription for an acetylcholinesterase inhibitor 
which was identified by the Anatomical Therapeutic Chemical Classification 
System codes (N06D) in the Danish National Prescription Registry. A report that 
was based on national register data provided the investigators with the information 
regarding the incidence of dementia in the general Danish population.

The investigators also analyzed the effect of electrode placement and the number 
of ECT sessions on the risk of developing dementia. In a secondary analysis, they 
evaluated whether individuals with low premorbid cognitive ability had greater risk 
for developing dementia after receiving ECT treatment when compared to those 
individuals who had higher cognitive scores.

The investigators used the Cox proportional hazard regression [hazard ratio (HR) 
and 95% confidence interval (CI)] to analyze the association of first ECT with inci-
dental dementia, using age as the underlying timescale and ECT as a time- dependent 
variable. They used the chi-square and log-rank tests to examine the difference in 
distributions of ECT and dementia in relation to the covariates. The participants 
were followed from the age when they were first registered as having an affective 
disorder until the age that they were first registered as having a diagnosis of demen-
tia, they emigrated, or they died or till the end of the follow-up period, whichever 
came first.
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The researchers used multiple regression model to adjust for confounding vari-
ables including age, sex, history of cerebrovascular accident, schizophrenia, alcohol 
or substance abuse, antidepressant use, lithium, and antipsychotic use. Participants 
were matched one to one using a propensity score estimated by using Cox regres-
sion analysis. The investigators repeated the analyses after a lag period of 2 years 
after study entry using the stsplit option in STATA version 14, to eliminate the bias 
of physicians interpreting the cognitive deficits as side effects of ECT rather than 
dementia.

Results A total of 168,015 individuals (mean age 47.1 years) were included in the 
study. Of these, a total of 5901 participants (3.5%) were treated with ECT. ECT was 
most commonly used among individuals 50–69 years in age (5.7%). The percentage 
of participants who developed dementia was 0.1% among individuals 1–49 years in 
age, 2.7% among individuals aged 50–69 years in age, and 12.5% among individu-
als 70–108 years in age. The investigators found that among the three age groups, 
ECT was most commonly used among participants with a diagnosis of severe epi-
sode of depression in either a single episode or recurrent episodes with comorbid 
schizophrenia or among those individuals who used antidepressants or antipsy-
chotic medications at the time of entry into the study. Bilateral electrode placement 
was the most commonly used electrode placement among participants who received 
ECT at 51% followed by unilateral electrode placement at 13%.

The investigators found that 3.1% of the participants developed dementia during 
the median follow-up of 4.9  years, with an incidence of 59.0 cases per 10,000 
person- years. Individuals ≥70 year in age who were treated with ECT had the high-
est incidence rate of dementia at 12.5%. Among individuals ≥70 year in age, the 
incidence of dementia was lowest among those participants with a diagnosis of 
bipolar disorder, comorbid schizophrenia, comorbid alcohol abuse, and mixed sub-
stance abuse and among individuals who used tricyclic antidepressants at the time 
of entry into the study. Among individuals 10–69 years in age, the incidence of 
dementia was lowest among those individuals with a diagnosis of bipolar disorder 
and higher among individuals with only basic education, comorbid schizophrenia, 
stroke, or comorbid abuse of alcohol with mixed substances.

The investigators found that the unadjusted incidence rate of dementia was 
greater among individuals treated with ECT when compared to those who did not 
receive ECT (70.4 per 10,000 person-years vs. 59.2 per 10,000 person-years, 
respectively). Among individuals ≥70 years in age, the incidence of dementia was 
lower among individuals who received ECT when compared to those who did not 
receive ECT (284.7 per 10,000 person-years vs. 420.4 per 10,000 person-years, age- 
adjusted hazard ratio [HR] = 0.68 P < 0.0001, and adjusted HR = 0.62, P < 0.0001). 
In the propensity score-matched sample, the HR for incident dementia for those 
who received ECT was not significantly different from those individuals who did 
not receive ECT (HR = 0.77, P = 0.062). Among individuals 10–49 years in age, the 
use of ECT was not associated with an increased risk of dementia (age-adjusted 
HR = 1.51, P = 0.32; adjusted HR = 1.42, P = 0.41; and propensity score-matched 
sample HR = 2.36, P = 0.11). Among individuals 50–69 years in age, ECT was not 
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associated with an increased risk of dementia when matched for age and compared 
with individuals not receiving ECT (age-adjusted HR = 1.15, P = 0.22; adjusted 
HR = 1.28, P = 0.072; and propensity score-matched sample HR = 1.45, P = 0.081).

The investigator also found that 17.6% of the participants died (mortality rate of 
35.7 per 1000 person-years). The risk for dementia was not significantly affected by 
ECT for the participants ≥70 years in age when the presence of the competing mor-
tality risk was taken into account (HR = 0.98, P = 0.24).

It was noted that among individuals who received ECT, 47.6% of the individuals 
had more than ten sessions. Among individuals ≥70 years in age, receiving >10 
ECTs was associated with a lower incidence of dementia per 10,000 person-years in 
both the original sample and the propensity score-matched sample (HR  =  0.54, 
P < 0.0001, and HR = 0.59, P = 0.0031). Despite the presence of a competing mor-
tality risk, individuals who had >10 sessions in the propensity score-matched sam-
ple were found to have lower risk of developing dementia (subdistribution 
HR = 0.84, 95% P = 0.0014). Among individuals who were younger, those who 
received ≤10 ECT sessions did not have a greater risk for developing incidental 
dementia in the original sample (HR = 1.51, P = 0.15). Although the registration 
data for electrode placement was incomplete, available evidence indicated that 
bilateral electrode placement did not appear to increase the risk for incidental 
dementia.

The investigators found that among the sample of men where there was data on 
young adult cognitive ability, the use of ECT did not increase the risk of incidental 
dementia (unadjusted HR = 0.92, P = 0.58; adjusted HR = 0.93, P = 0.64; and pro-
pensity score-matched sample HR = 1.05, P = 0.72). Among individuals with lowest 
premorbid cognitive ability (defined as the lowest 10% cognitive scoring), the use 
of ECT was associated with increased risk of incidental dementia when compared 
with those with higher cognitive scores (the 90% highest cognitive scoring), 
although this result was not significant (P = 0.08).

Conclusions This register-based cohort study of individuals with affective disor-
ders indicated that the use of ECT was not associated with an increased risk of 
incidental dementia after the data was corrected for the potential effect of partici-
pant selection or competing mortality. Among individuals ≥70 years in age, the use 
of ECT was associated with a reduced risk for incidental dementia after adjustment 
for important covariates.

Strengths of the Study
 1. The use of nationwide population-based registers in Denmark provided the 

investigators with access to large and relatively unselected groups of study 
participants.

 2. The investigators were able to obtain complete follow-up information of the par-
ticipants for diagnosis, migration, and death from the different registries.

 3. The DNPR contained information regarding 90% of ECT treatments [2], and the 
registers included information regarding 2/3 of expected dementia cases in the 
population.
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 4. This study used data on individuals who had a first-time hospital admission due 
to an affective disorder, and as ECT occurs mainly in a hospital setting, it was 
assumed that the full ECT history for the participants was available.

Limitations of the Study
 1. There was incomplete registration of electrode placement for ECT in the DNPR 

which hindered the validity of the estimates based on this data.
 2. The possibility of residual confounding associated with selection of individuals 

for ECT could not be guaranteed despite the investigators using different 
approaches to account for potential confounding factors.

 3. As this study used register-based data, there is a risk that the information may 
not have provided a complete picture of the participants demographic, social, 
and health status and their ability to consent for ECT and thereby the subsequent 
risk for developing dementia.

 4. The analysis of individuals in the younger age cohort was affected by an absence 
of statistical power especially since dementia occurs less frequently in this 
age group.

 5. The long-term effects of ECT may be missed as the mean follow-up of 5 years 
might be too short.

Take-Home Points
The findings from this study show that the use of ECT did not increase the risk of 
incidental dementia among older adults with an affective disorder. This data sup-
ports the continued use of ECT among this population for the treatment of severe 
episodes of depression.

Practical Applications of the Take-Home Points
When older individuals present with severe depressive episodes, ECT can be used 
to treat these episodes without increasing the risk for incidental dementia among 
these individuals.

References

 1. Osler M, Rozing MP, Christensen GT, Andersen PK, Jørgensen MB. Electroconvulsive therapy 
and risk of dementia in patients with affective disorders: a cohort study. Lancet Psychiatry. 
2018;5(4):348–56.

 2. Hundrup E, Osler M, Jørgensen MB. Time trends and variations in electroconvulsive treatment 
in Denmark 2008 to 2014: a nationwide register-based study. J ECT. 2017;33(4):243–8.

44 Electroconvulsive Therapy and Risk of Dementia in Patients with Affective…



253

Chapter 45
Electroconvulsive Therapy and Risk 
of Dementia: A Nationwide Cohort Study 
in Taiwan

Clay Gueits, Padmapriya Marpuri, and Rajesh R. Tampi

Authors of the Original Article Ching-Wen Chu, Wu-Chien Chien, Chi-Hsiang 
Chung, Pei-Chun Chao, Hsin-An Chang, Yu-Chen Kao, Yu-Ching Chou, and Nian- 
Sheng Tzeng.

Journal Published Frontiers in Psychiatry.

Year of Publication 2018.

Type of Study Retrospective, matched-cohort design.

Funding Sources Tri-Service General Hospital Research Foundation 
(TSGH-C105-130, TSGH-C106-002, TSGH-C106-106, and TSGH-C107-004) and 
the Medical Affairs Bureau, Ministry of Defence of Taiwan (MAB-107-084).

C. Gueits 
Psychiatry Resident, Einstein Medical Center, Philadelphia, PA, USA
e-mail: gueitscl@einstein.edu 

P. Marpuri (*) 
Attending Geriatric Psychiatrist, Frontier Psychiatry, Billings, MT, USA 

R. R. Tampi 
Creighton University School of Medicine, Omaha, NE, USA 
e-mail: rajesh.tampi@yale.edu

© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2022
R. R. Tampi et al. (eds.), Essential Reviews in Geriatric Psychiatry, 
https://doi.org/10.1007/978-3-030-94960-0_45

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-94960-0_45&domain=pdf
mailto:gueitscl@einstein.edu
mailto:rajesh.tampi@yale.edu
https://doi.org/10.1007/978-3-030-94960-0_45#DOI


254

Objectives In this study, the investigators evaluated whether the use of ECT among 
individuals with schizophrenia, bipolar disorder, and major depressive disorder is 
associated with an increased risk for dementia by using the data from the National 
Health Insurance Research Database (NHIRD) in Taiwan [1].

Methods The NHIRD is a comprehensive database containing encrypted informa-
tion about inpatient and ambulatory care, prescription drug treatment, as well as sex 
and date of birth of the enrolled population. The diagnoses in the NHIRD are coded 
according to the International Classification of Disease, Ninth Revision, Clinical 
Modification (ICD-9-CM). All the diagnoses of dementia were made by board- 
certified psychiatrists or neurologists, and the diagnoses of schizophrenia, bipolar 
disorder, and major depressive disorder were made by board-certified psychiatrists.

This study was a retrospective, matched-cohort study where individuals with 
schizophrenia, bipolar disorder, or major depressive disorder who had undergone 
ECT treatment in a 12-month period from January 1 to December 31, 2000, were 
selected from the NHIRD.

Inclusion criteria was a ICD-9-CM diagnosis of schizophrenia, bipolar disorder, 
or major depressive disorder as well as having made at least three outpatient visits 
during this 1-year study period for dementia, in addition to having received ECT.

Exclusion criteria for this study were a diagnosis of schizophrenia, bipolar disor-
der, or major depressive disorder prior to the year 2000 and the receipt of ECT prior 
to 2000. Individuals with cancer, other organic brain syndromes, Parkinsonism, 
stroke, and brain surgery and those age ≤20 years were excluded from the study.

The investigators included a total of 3796 participants: 994 individuals who 
received ECT (mean age 39.65 ± 12.76) and 2982 control subjects who did not 
receive ECT (mean age 40.40 ± 13.30) who were matched for sex and age from 
the NHIR.

The investigators used sex, age, geographical area of residence, urbanization 
level of residence, and insurance premiums as covariates. They used the Charlson 
comorbidity index to adjust for comorbidities. For adverse effects, the investigators 
recorded post-ECT prolonged seizures, in-hospital delirium, acute myocardial 
infarction (AMI), acute stroke, coronary artery disease (CAD), dysrhythmia, car-
diac shock, and deaths during the hospital stay when ECT was used.

The data on all the study participants was collected January 1 to December 31, 
2000, until the onset of dementia, withdrawal from the National Health Institute 
(NHI) program, or the end of the year in 2010. The primary outcome measure was 
the development of dementia. The diagnosis of dementia in this study included 
Alzheimer’s type, vascular type, or other dementias as defined by the DSM-IV-TR 
criteria and recorded using the ICD-9-CM codes.

Results The investigators did not find any difference between the two study groups 
in terms of sex, age, psychiatric disorders, and insurance premiums. One difference 
was that the individuals in the ECT cohort lived more urban areas and in the north-
ern and central areas of Taiwan (P < 0.001). Additionally, there were more women 
in the bipolar and major depressive disorder groups when compared to the schizo-
phrenia group.
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The investigators found that on the Kaplan-Meier analysis, the cumulative inci-
dence of dementia (of all types) was no different between the ECT and control 
groups, respectively (4.53% vs 5.0%, P = 0.308). At the end of the follow-up period, 
there were only slight differences between the ECT and control groups, respec-
tively, for prolonged seizures (0.7% vs 0.03%, P < 0.001) and delirium/confusion 
(0.2% vs 1.17%, P = 0.004). The overall re-admission rate was more than 80% with 
the rate of re-admission for ECT being about 20% among the three diagnos-
tic groups.

Fine and Gray’s survival analysis showed that the participants in the ECT 
cohort, following adjustments for age, sex, income, urbanization level, geographic 
region, and comorbidities, were not more likely to develop dementia [adjusted 
hazard ratio (aHR) = 0.992, P = 0.882] when compared to individuals who did not 
receive ECT.

Men were more likely to develop dementia when compared to women, 
aHR = 2.063, P < 0.001. Individuals who were >65 years of age were more likely to 
develop dementia when compared to individuals 20–64 years in age, aHR = 2.268, 
P < 0.001. Individuals who had prolonged seizures, in-hospital delirium, and acute 
stroke were all at higher risk for developing dementia; aHR = 2.063, 2.268, 5.260, 
5.623, and 2.086, respectively, all P  <  0.001. There was no increase in risk for 
dementia among the subgroups of individuals with schizophrenia (aHR = 0.518, 
P = 0.152), bipolar disorder (aHR = 1.616, P = 0.228), and major depressive disor-
der (aHR  =  0.865, P  =  0.208). The risks of dementia after ECT within the first 
0–1  year, 3–6  years, and ≥6  years were as follows: aHR  =  0.991, P  =  0.213; 
aHR = 1.821, P = 0.198; and aHR = 0.685, P = 0.114, respectively.

Conclusions The evidence from this study indicates that the use of ECT was not 
associated with an increased risk for developing dementia among individuals with 
schizophrenia, bipolar disorder, and major depressive disorder. Among individuals 
who received ECT, men, individuals ≥65 years in age, and those who developed 
prolonged seizures, in-hospital delirium, and acute stroke had greater risk for devel-
oping dementia.

Strengths of the Study
 1. The diagnoses were based on ICD-9 codes which have demonstrated accuracy 

and validity within the NHIRD for several other diagnoses.
 2. The cumulative incidence rates for dementia in the ECT cohort (4.53%) and in 

the control group (5.0%) are similar to the outcomes noted in a previous nation-
wide survey done in Taiwan [2].

 3. The selected population can be considered as representative for this type of 
cohort study.

 4. The study had a 10-year follow-up period.

Limitations of the Study
 1. Given the insidious onset of dementia, a follow-up period of 10 years could be 

considered inadequate for studying the risk for developing dementia.
 2. The data in this study is retrospective and is dependent on the ICD-9-CM codes 

instead of a direct patient assessment.
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 3. The database does not provide detailed information regarding the severity of 
disease.

 4. The investigators only studied individuals with three specific psychiatric diagno-
ses, so the effect of other psychiatric diagnoses on the risk of developing demen-
tia following ECT cannot be ruled out.

 5. Protopathic bias although mitigated by sensitivity analysis may have occurred, 
as only newly developed dementia diagnosis was included in the follow-
 up period.

Take-Home Points
The use of ECT does not appear to be associated with an increased risk for dementia 
among individuals with a diagnosis of schizophrenia, bipolar disorder, and major 
depressive disorder. The risk for developing dementia was greater among men, indi-
viduals ≥65 years in age, and those individuals who developed prolonged seizures, 
in-hospital delirium, and acute stroke from the ECT, so it is important to monitor 
these individuals closely following ECT.

Practical Applications of the Take-Home Points
Among individuals with schizophrenia, bipolar disorder, and major depressive dis-
order, the use of ECT does not appear to be associated with an increased risk for 
dementia. Status post ECT, there should be careful monitoring of men, individuals 
≥65 years in age, and individuals who develop prolonged seizures, in-hospital delir-
ium, and acute stroke from the ECT, as these individuals appear to be at greater risk 
for developing dementia.
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symptoms with complicating dysfunctional thoughts, feelings, or behaviors. 
Participants with a current substance use disorder, psychosis, bipolar I disorder, 
active suicidality, Mini-Mental State Examination (MMSE) score below 24, or a 
pending lawsuit or disability claim relating to the death or who were already in 
psychotherapy were excluded. The concurrent use of antidepressant and anxiolytic 
was permitted in this study [1].

Complicated grief therapy (CGT) has roots in interpersonal therapy (IPT) and 
cognitive behavior therapy (CBT) as well as motivational interviewing. CGT uti-
lizes attachment theory, targeting loss-related processes as well as symptoms of 
painful intrusive memories and behavioral avoidance using techniques derived from 
prolonged exposure therapy as well [2]. A previous randomized clinical trial showed 
better response to CGT than IPT for complicated grief symptoms among middle- 
aged adults [3].

In this study, different therapists with similar levels of experience (who were 
doctoral-level students, social workers, and psychologists) who were trained and 
certified administered either CGT or IPT. CGT was delivered based on an unpub-
lished manual by the study authors and was informed by the dual-process model 
which places emphasis on components of grief relating to the loss and focused on 
the restoration of routine activities. Treatment was divided into phases, with phase 
1 involving reviewing the participants’ experience, introducing a grief-monitoring 
diary, and beginning work on aspirational goals, and included a conjoint session 
with a significant other. Phase 2 included exposure-based procedures, termed ima-
ginal and situational revisiting work, with memories and pictures to focus on per-
sonal goals. Phase 3 was a review of the first two phases, and a phase 4 added an 
imaginal conversation with the deceased and completion and consolidation of treat-
ment aims and termination [1].

IPT, which has previously shown efficacy in the treatment of major depressive 
disorder related to bereavement [4], was delivered according to a published manual. 
In phase 1, mood symptoms were reviewed and identified, the model was explained, 
and the therapists used a grief focus accompanied by secondary focus on role transi-
tion or interpersonal disputes if needed. In the next phase, the therapist discussed 
how bereavement and interpersonal events can affect emotions, discussed the 
patient’s relationship with the deceased in a realistic way, and worked to help 
patients develop satisfying relationships and activities in the present. In the termina-
tion phase, the therapist reviewed gains, made plans for the future, and discussed 
termination [1].

Each participant received 16 sessions over 20 weeks. Data was collected at base-
line and weeks 8, 16, and 20 and then monthly, with participants also self-reporting 
data at week 12. Data was collected on the Structured Clinical Interview for DSM-IV 
axis I disorders with supplemental model for complicated grief, the Columbia 
Suicide Severity Rating Scale, and a complicated grief-focused Clinical Global 
Improvement scale (CGI-I). Patients self-reported their symptoms on the Inventory 
of Complicated Grief (ICG), the Work and Social Adjustment Scale, the Grief- 
Related Avoidance Questionnaire, and the Beck Depression Inventory (BDI) [1].
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Independent evaluators were mental health professionals who were blinded to 
treatment assignment and trained to achieve acceptable reliability on rating instru-
ments. Rating scales were completed beginning at week 8, with nine instances of 
unblinding. Assessments were audiotaped and randomly selected sample was co- 
rated, and questions about ratings were discussed in weekly meetings [1].

Results A total of 151 participants were randomized to CGT (n  =  74) or IPT 
(n = 77) treatment. Among those who began treatment, there were an 82% comple-
tion rate for CGT and an 81% completion rate for IPT. The sample had an average 
age of 66.1 years, and 81.5% of the sample was female, and the two groups had 
similar baseline characteristics except for the rate of post-traumatic stress disorder 
(PTSD) being higher in the complicated grief treatment group (21.6% vs. 9.1% in 
the IPT group, P = 0.03).

Differences in scores were analyzed at 20 weeks based on the intention-to-
treat (ITT) principle, including all randomized participants. The rate of response 
was statistically and significantly greater for those who received CGT when com-
pared to IPT. A total of 52 individuals (70.5%) responded to CGT when com-
pared with 24 (32%) of the IPT group. When adjusted for current PTSD, relative 
risk (RR) was 2.08. The number needed to treat (NNT) with CGT was found to 
be 2.60 [1].

On secondary outcome measures, as measured by the CGI severity subscale 
score, 64.1% of participants in the IPT group were still ill at week 20 when com-
pared to 35.2% of the CGT group (P = 0.001). There was also a greater reduction on 
the ICG scores in the CGT group when compared to the IPT group (21.10 point 
reduction for CGT when compared to 15.00 reduction in IPT, T(633)  =  2.58; 
P = 0.01). There was more improvement per week noted on the Work and Social 
Adjustment Scale (0.63 points per week compared with 0.39 points per week, 
P = 0.004) and on the Grief-Related Avoidance Questionnaire (0.56 points per week 
with CGT and 0.33 points per week with IPT, P < 0.05) and the BDI (0.60 points 
per week with CGT and 0.41 points per week with IPT (P = 0.03)) [1].

At 6-month follow-up, data was obtained for 112 of the participants, with results 
revealing that 100% of CGT responders (38/38) had maintained their response, 
while 19 out of 22 IPT responders (86.4%) maintained a response [1].

Conclusions Evidence from this blinded, randomized study indicated that CGT is 
statistically and clinically superior to IPT in ameliorating cognitive grief symptoms 
and was statistically superior in rate of improvement in depression. The therapy was 
well tolerated, with no discontinuation due to adverse effects reported and a similar 
dropout rate in both groups [1].

Strengths of the Study
 1. This was a randomized controlled trial where the evaluators were blinded.
 2. There were steps taken to ensure interrater reliability on the instruments that 

were used.
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 3. The study had a large sample size, samples overall comparable in demographic 
measures.

 4. The instruments used were gold standards for measurement of each outcome 
variable.

 5. Jadad score [5] indicates that this was a high-quality study with a score of 5 
out of 5.

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and the 
assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total score
Range of 
score 
quality0–2 
low3–5 
high

Score 1 1 1 1 1 5

Limitations of the Study
 1. The sample was predominantly female, white, and highly educated, so the results 

may not generalize to other groups.
 2. Percentage of patients with a diagnosis of PTSD was significantly different at 

baseline between patients who received CGT and those who received IPT. This 
may have affected the results, especially given that CGT incorporates elements 
of therapies targeted toward PTSD symptoms such as prolonged exposure and 
conceptualizes complicated grief as a stress disorder similar to PTSD, which IPT 
does not.

Take-Home Points
Despite some limitations, this high-quality randomized trial indicates that CGT, a 
model of therapy conceptualizing complicated grief as a stress disorder different 
from major depressive disorder (MDD), outperformed IPT on measures of compli-
cated grief symptoms and depression, delivered over 20 weeks, with results being 
sustained at 6 months.

Practical Applications of the Take-Home Points
For older adults who present with symptoms of complicated grief, CGT may be 
more helpful when compared to other types of treatment including IPT. Additionally, 
it is helpful to conceptualize complicated grief as different from grief-related MDD 
and recognize that it may respond to different types of treatment.
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Objectives To determine the efficacy of psychological interventions in older adults 
with chronic pain and whether treatment effects vary by participant, intervention, 
and study characteristics [1].

Methods In accordance with the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA), this study searched online databases for clinical 
trials that evaluated one or more psychological interventions for the treatment of 
chronic pain in older adults. The search was conducted with subject headings and 
keywords including chronic pain, noncancer pain, arthritis, cognitive therapy, 
mindfulness, and elderly.
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Studies were included if they used a randomized clinical trial design, evaluated 
cognitive behavioral techniques in both combination or monotherapy strategies, 
enrolled participants with chronic pain defined as pain lasting longer than 3 months 
by the time of enrollment, focused on adults aged 60 or older, and reported prein-
tervention and postintervention quantitative data for each assessment. Studies 
were excluded if they were not published in a peer-reviewed journal, were written 
in a non-English language, or had patients with pain due to cancer or chronic 
headaches.

Two researchers independently screened the titles and abstracts of the search 
results and conducted a full-text inspection of potentially eligible articles. 
Disagreements were resolved by consensus from the entire research team.

The researchers included data from the intervention and control groups in order 
to normalize the data for comparison from all the eligible studies. In studies that had 
multiple control groups, the researchers pooled data from the active control groups. 
In studies with multiple intervention modalities, the researchers analyzed only the 
interventions that addressed chronic pain and excluded comorbid conditions like 
insomnia. One study had two intervention groups, including a group-based inter-
vention and an individual-based intervention. The researchers reported the post-
treatment outcomes data as pooled data from the two intervention groups. The 
quality of the eligible studies was determined by the quality rating scale developed 
by Yates et al. [2].

This study extracted data on outcomes that previous research has shown to be 
positively affected by psychological therapies. A total of eight outcomes (pain 
intensity, pain-related interference, depressive symptoms, anxiety, catastrophizing 
beliefs, self-efficacy in pain management, physical health, and self-reported physi-
cal function) were extracted and organized into three domains including pain, psy-
chological, and functional. For each outcome, the mean and standard deviation were 
extracted for intervention and control groups at the pretreatment and posttreatment 
phase. The researchers defined posttreatment period as any assessment that took 
place less than 12 weeks after completing the treatment. Mid-term outcomes were 
defined as assessments taking place between 12 and 24 weeks after treatment. Long- 
term outcomes were defined as those taking place longer than 24  weeks after 
treatment.

Meta-analyses were carried out in statistical mixed models. The effect of the 
intervention on study outcomes was examined by the treatment × time interaction 
and separated into three time periods: baseline to first follow-up, baseline to mid- 
term follow-up, and baseline to long-term follow-up. The primary outcome of 
interest was the baseline to first follow-up because all studies reported outcomes 
at this time point. Results were reported as the differences of standardized mean 
differences (dD) due to the numerous measurement instruments and scale ranges 
used by the studies for each outcome. The researchers used mixed models in 
which studies are assumed to be random rather than fixed, as they accounted for 
the variability of effect sizes across all studies. They computed the Cochran Q 
statistic and Higgins- Thompson H2 and I2 values to examine the heterogeneity 
across studies.
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Results Initial database searches identified 2391 articles. Researchers selected 238 
studies based on title and abstract for full-text review to determine eligibility. 
Ultimately, a total of 22 studies with 2608 participants were included in the final 
sample. The treatment interventions in the studies were psychological modalities 
based on the principles of mindfulness, physical exercise, and cognitive behavioral 
therapy. A summary of the participants characteristics is outlined below (Table 47.1).

A summary of the study characteristics is outlined in the following table 
(Table 47.2).

According to the Yates quality rating scale scores which range from 0 to 35, with 
higher scores indicating better quality, the quality of the studies had a mean (range) 
score of 24.5 (13–33). Researchers determined that studies with a score of 22.7 or 
greater had excellent methodologic quality. Twelve studies (55%) met criteria for 
minimizing possibility of measurement bias, and ten studies (45%) were judged to be 
at low risk for allocation bias. The Cochran Q and I2 scores for the key variable of pain 
intensity, 25.9% and 27.6%, respectively, indicated a modest degree of heterogeneity.

The treatment interventions in all of the studies were psychological modalities 
based on the principles of mindfulness, cognitive behavioral therapy, and physical 
exercise. The results of eight treatment outcomes, reported as dD, with respective P 
values, are as follows: pain intensity (dD = −0.181, P = 0.006), pain interference 
(dD = −0.133, P = 0.12), depressive symptoms (dD = −0.128, P = 0.14), anxiety 
(dD = −0.205, P = 0.09), catastrophizing beliefs (dD = −0.184, P = 0.046), self- 
efficacy for managing pain (dD = 0.193, P = 0.02), physical function (dD = 0.006, 
P = 0.96), and physical health (dD = 0.160, P = 0.24). The treatment result for pain 
intensity persisted up to 24 weeks after treatment completion (dD  =  −0.251, 
P = 0.002). There was no evidence that treatment results persisted beyond 24 weeks, 
but this was also limited by the small number of studies that assessed long-term 
follow-up. The effect sizes of each study that assessed pain intensity were modest 
due to smaller sample size, but overall their summation indicated a statistically sig-
nificant difference in favor of the treatment groups over the control groups.

Table 47.1 Participant characteristics

Total number of participants 2608
Number (%) of women 1799 (69.0%)
Mean [SD] pain duration 16.1 [13.9] years
Mean [SD] age 71.9 [7.1] years

Table 47.2 Study characteristics

Total number of studies 22
Mean [range] length of intervention period 9.4 [4–35] weeks
Mean [range] number of treatments 8.4 [6–14]
Number (%) of studies with group-based approach 15 (68.1%)
Number (%) of studies with in-person treatment 19 (86.4%)
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Researchers determined whether treatment effects differed by the level of poten-
tially modifying variables to the primary model of treatment × time. These variables 
fell under three broad areas: participant characteristics, study characteristics, and 
intervention characteristics. Across all of the outcomes and possible modifying vari-
ables, only the mode of therapy (group vs. individual therapy) showed a consistent 
pattern of results in favor of group-based interventions.

There were three studies that assessed the harms and adverse outcomes of ther-
apy treatment. Two studies identified a mild increase in pain with an exercise and 
behavioral skills protocol, and one study found no adverse events with a meditation 
mindfulness-based protocol.

Conclusions Psychological interventions in the treatment of chronic pain in older 
adults have a measurable benefit with improving pain intensity, catastrophizing 
beliefs, and self-efficacy in pain management. Moderator analyses demonstrated 
that the mode of therapy (i.e., group versus individual) was the most consistent pat-
tern of results in favor of group-based approaches. Out of all the treatment out-
comes, only pain intensity reduction was observed to persist up to 6 months after 
completion of treatment.

Strengths of the Study
 1. The study included participants only aged 60 years or older.
 2. The participants had chronic pain much greater than a 3-month period.
 3. The study included studies that had an excellent methodological quality as deter-

mined by the quality rating scale from Yates et al. [2].
 4. The study analyzed variables that could potentially modify treatment outcomes 

(i.e., mode of therapy, study quality, level of therapist training).

Limitations of the Study
 1. The study did not include publications that reported treatment-related reduction 

in pain medication use.
 2. The study only used English language publications.
 3. There was a lack of long-term studies beyond a 6-month period after treatment 

completion.
 4. Lack of heterogeneity across intervention characteristics (e.g., treatment length, 

number of treatments) made it difficult to conclude if there was a correlation 
between treatment dose and outcome.

 5. Only three publications included in this study examined adverse outcomes 
related to treatment.

Take-Home Points
Psychological interventions delivered in-person within a group environment can 
provide measurable improvements in treating chronic pain in older adults, primarily 
within pain intensity, catastrophizing thoughts, and self-efficacy in managing pain. 
While there is a lack of long-term data, benefits in reducing pain intensity can last 
up to 6 months after completing treatment.
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Practical Applications of Take-Home Points
Older adults with chronic pain should be encouraged to attend group-based psycho-
logical treatments of pain as they may provide safe interventions with improve-
ments that could last up to 6 months.
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Objectives To assess whether CBT + social skills training provided as group ther-
apy would improve social functioning in middle-aged and older adults (>40 years 
old) with chronic schizophrenia [1].

Methods The sample population was recruited from patients between the ages of 
42 and 74, with DSM-IV diagnoses of schizophrenia or schizoaffective disorder, in 
San Diego County from 1999 to 2003. Investigators excluded persons with dis-
abling medical problems that could interfere with testing, absence of medical 
records to confirm diagnosis, and the diagnosis of a substance use disorder other 
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Table 48.1 Patients’ psychotropic medications at baseline

Psychotropic medications at baseline Number of patients

Atypical antipsychotics 46
Typical antipsychotics 17
Typical + atypical antipsychotics 7
No antipsychotic 6
Antidepressants 36
Mood stabilizers 22

than nicotine or caffeine within the past 6 months. Patients’ baseline psychotropic 
medications are listed in Table 48.1.

To decrease non-adherence to therapy due to transportation issues, CBT + social 
skills was delivered both at the research center (N = 52) and at various board-and-
care facilities in the community (N = 24). Randomization was stratified by location 
to one of the two treatment conditions: (1) treatment as usual or (2) treatment as 
usual plus cognitive behavioral social skills training (CBT + social skills). Only the 
project coordinator and the therapists knew group membership with all assessors 
blinded. Investigators tested the blind by having the assessors guess group member-
ship at each assessment by using a 7-point Likert scale.

Investigators measured outcomes at baseline, 3 months, and 6 months (at the end 
of treatment). Investigators adapted the Independent Living Skills Survey (ILSS) 
and the University of California at San Diego (UCSD) Performance-Based Skills 
Assessment to assess social functioning as the primary outcome. They excluded five 
domains in the ILSS (food preparation/storage, care of personal possessions, job 
seeking, job maintenance, and money management) because the majority of partici-
pants in the study lived in board-and-care settings. Investigators also used standard-
ized role-playing situations in the UCSD Performance-Based Skills Assessment, to 
assess five domains of functioning—household chores, communication, finance, 
transportation, and planning recreational activities.

Investigators assessed secondary outcomes with the Positive and Negative 
Syndrome Scale and the Hamilton Depression Rating Scale [2]. They measured 
process variables using the Beck Cognitive Insight Scale and the Comprehensive 
Module Test. Finally, they tracked baseline psychotropic medications (antipsy-
chotic, antidepressant, mood stabilizers) and psychotropic medication changes.

Both groups continued to receive treatment as usual with their psychiatric medi-
cations managed by their psychiatrists.

In the CBT + social skills group, patients also received weekly 2-h group psy-
chotherapy sessions (with half-hour lunch break) over a 24-week period. A treat-
ment manual was developed combining cognitive behavioral therapy and social 
skills training [3], with modifications to address the unique needs of older patients. 
Participants completed three 4-week modules twice. The domains are detailed in 
Table 48.2.

Each group was led by two therapists, with requirements of at least a master’s 
level of training and 2 years of clinical experience or having a doctorate in clinical 
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Table 48.2 Module domains

Module Focus

Thought- 
Challenging

Identify the relationship among thoughts, feelings, and behaviors; identify 
and challenge age-relevant beliefs cognitive distortions

Asking for 
Support

Improve communication skills and social interactions through age-relevant 
role-playing

Solving 
Problems

Target problems related to illness and disability

psychology. The Cognitive Therapy Rating Scale for Psychosis was used to rate 
therapist competence from 30 randomly selected videotaped sessions. The investi-
gators used intent-to-treat analysis to examine all outcome variables with missing 
data imputed by within-group means of the missing values. For their primary analy-
sis, investigators used an analysis of covariance (ANCOVA) to test differences 
between the groups.

Results A total of 72% of the eligible patients consented to the study, with 39 
patients randomized to treatment as usual only and 37 to treatment as usual with 
CBT + social skills. The two groups did not differ significantly at baseline. Notably, 
most patients were high school-educated, Caucasian non-veteran males, who lived 
in assisted housing. Participants had a mean illness duration of about 30  years. 
Treatment Adherence Retention of participants at the end of treatment was 86%. 
Four participants assigned to the combined treatment group did not become engaged 
in treatment. All participants who engaged in receiving combined treatment com-
pleted all three modules at least once (12 sessions). The mean number of sessions 
attended was 22 (95% confidence interval (CI) = 21–23), and the mean percentage 
of homework assignments completed was 75% (95% CI = 66–84%, range = 0–100%). 
The treatment group effect was statistically significant at improving frequency of 
social activities, cognitive insight, and mastery of cognitive behavioral social skills 
training. No other significant associations were found. Table 48.3 details the effect 
sizes for all outcomes per the ANCOVA model.

Psychiatric hospitalizations during enrollment in the study were uncommon with 
two participants in treatment as usual hospitalized for suicidal ideation and two 
from the combined treatment group hospitalized, one for suicidal ideation and one 
for agitation/paranoia after medication changes. The differences between treatment 
groups were similar at mid-treatment and at the end of treatment for all outcome 
variables. The efficacy of the intervention was not significantly affected by site of 
delivery.

The treatment group effect at the end of treatment was not significant for the dose 
of antipsychotic medication or the dose of anticholinergic medication.

Conclusions This is the first published non-pilot randomized controlled trial inves-
tigating whether adding a cognitive behavioral and skills-based group psychother-
apy intervention to treatment as usual improved social functional outcomes in 
middle-aged and older patients with schizophrenia or schizoaffective disorder. The 
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Table 48.3 The effect sizes for all outcomes per the ANCOVA model

Outcome
Eta squared (effect 
size) P value

Independent Living Skill Survey (ILSS) 0.08 0.02a

UCSD Performance-Based Skills Assessment 0.05 0.052
PANSS positive symptoms 0.03 0.13
PANSS negative symptoms 0.01 0.52
Beck Cognitive Insight Scale 0.12 0.002a

Comprehensive Module Test 0.33 <0.001a

Hamilton Depression Rating Scale 0.01 0.37
aAuthors set statistical significance at P < 0.05 in this study

patients who received treatment as usual plus cognitive behavioral social skills 
training performed social functioning activities significantly more frequently than 
patients in treatment as usual. The cognitive behavioral social skills training 
 specifically focused on challenging illness-related thoughts and beliefs (e.g., para-
noia) and thoughts that interfere with the execution of daily activities, increasing the 
likelihood that the patients would engage in social activities. The treatment groups 
failed to differ significantly in their general skill at performing specific everyday 
functioning activities which may be due to the fact that the cognitive behavioral 
social skills training does not specifically train all the skills measured by this test. 
There was not any significant benefit from repeating the modules, indicating that 
12-week-long therapy is likely sufficient for teaching the three domains offered in 
this CBT + social skills group therapy protocol.

Strengths of the Study
 1. Patients were randomly assigned to the two treatment groups with groups having 

similar baseline characteristics. All assessors were blind.
 2. Intervention was manualized, and treatment fidelity was monitored.
 3. Participants had excellent attendance and had a low dropout rate likely due to the 

investigators providing transportation to therapy and/or conducting sessions at 
board-and-care facilities in the community.

 4. Improvement in cognitive insight may be a possible mechanism of symptom 
change in cognitive behavioral therapy [4]. Patients in the combined treatment 
group showed significantly greater cognitive insight after treatment in compari-
son to the patients in the treatment as usual group.

Limitations of the Study
 1. The study has a relatively small sample size.
 2. Generalizability is limited as most participants were Caucasian males without 

comorbid substance use disorder.
 3. Limited generalizability to application of treatment intervention by clinicians in 

the community who are not the experts who developed the interventions.
 4. It is unknown for how long after the study the acquired skills were retained.
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 5. There was no therapy control group to determine if effects were due to additional 
contact with a clinician or due to the CBT + social skills intervention.

 6. The effects size of the treatment on one of primary outcomes was small (0.08 for 
frequency of social activities), but statistically significant. The effect size on the 
other measure of social functioning (UCSD Performance-Based Skills 
Assessment) was even smaller (0.05) and not statistically significant.

Take-Home Points
This study adds to the growing base of evidence for cognitive behavioral therapy for 
schizophrenia. It shows that the addition of cognitive behavioral social skills train-
ing to treatment as usual with psychotropics leads to a mild improvement in social 
functioning in middle-aged and older adults with chronic schizophrenia or schizoaf-
fective disorder; however, the generalizability of this to other population subgroups 
is limited.

Practical Applications of the Take-Home Point
Social impairment in chronic schizophrenia in older adults is only mild to moder-
ately addressed by psychotropics [5]; thus, psychotherapeutic interventions should 
be considered to improve social functioning in this population. Age-specific barriers 
(such as transportation) to treatment should be identified and addressed to improve 
overall adherence to interventions for older adults.
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Chapter 49
Safety and Tolerability of Oral 
Paliperidone Extended-Release Tablets 
in Elderly Patients with Schizophrenia: 
A Double-Blind, Placebo-Controlled Study 
with Six-Month Open-Label Extension

Elizabeth Qin and Peter Ureste

Authors of the Original Article Andreas Tzimos, Viktor Samokhvalov, Michelle 
Kramer, Lisa Ford, Cristiana Gassmann-Mayer, Pilar Lim, Mariëlle Eerdekens.

Journal Published American Journal of Geriatric Psychiatry.

Year of Publication 2008.

Type of Study Randomized double-blind placebo-controlled trial.

Funding Sources Johnson & Johnson Pharmaceutical Research and 
Development, LLC.

Objectives To determine the safety and tolerability of paliperidone extended- 
release tablets in older adults with schizophrenia from a double-blind, randomized, 
placebo-controlled trial, which was extended to a 6-month open-label extension 
period [1].

Methods This study employed two phases: first, a 6-week, double-blind, random-
ized phase, and second, an optional 24-week open-label extension phase. The study 
was conducted across multiple centers internationally. One hundred thirty-one indi-
viduals, ≥65  years in age, were screened, and those individuals who met the 
Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV), 
criteria for schizophrenia for at least 1  year and experienced an acute episode 

E. Qin · P. Ureste (*) 
Department of Psychiatry and Behavioral Sciences, University of California San Francisco, 
San Francisco, CA, USA
e-mail: Elizabeth.Qin@ucsf.edu; Peter.Ureste@ucsf.edu

© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2022
R. R. Tampi et al. (eds.), Essential Reviews in Geriatric Psychiatry, 
https://doi.org/10.1007/978-3-030-94960-0_49

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-94960-0_49&domain=pdf
mailto:Elizabeth.Qin@ucsf.edu
mailto:Peter.Ureste@ucsf.edu
https://doi.org/10.1007/978-3-030-94960-0_49#DOI


282

(Positive and Negative Syndrome Scale [PANSS] total score of 70–120) were 
enrolled in the double-blind phase.

Exclusion criteria for this study were as follows: a DSM-IV diagnosis other than 
schizophrenia or of substance dependence; significant risk of suicidal or aggressive 
behavior or other unstable disease; medical conditions that could alter the pharma-
cology of the study medication; known allergic reactions to multiple medications 
(barbiturates, carbamazepine, lamotrigine, phenytoin, paliperidone, or risperidone); 
previous lack of response to risperidone; recent use of depot antipsychotic, experi-
mental treatment, or electroconvulsive therapy; or involuntary admission to a psy-
chiatric hospital.

Prior to the study, participants were expected to discontinue all antipsychotics 
and benzodiazepines at least 3 days before baseline assessment. Oral benzodiaze-
pines were allowed for the treatment of agitation, anxiety, or sleep, among individu-
als who were taking a stable dose for 3  months before baseline assessment. 
Additional medications that were allowed were as follows: oral benztropine or 
biperiden for the treatment of extrapyramidal symptom (EPS), β-adrenergic block-
ers for treatment-emergent akathisia, beta-adrenergic blockers for hypertension 
among individuals stabilized before screening, and antidepressants [except mono-
amine oxidase inhibitors MAOIs)] if an individual was taking a stable for at least 
3 months before screening.

In the 6-week double-blind phase, participants were randomized 2:1 to receive 
either flexibly dosed paliperidone ER (3–12  mg) or placebo. Participants taking 
paliperidone ER started at 6 mg/day, with dose adjustments by 3 mg increments. 
Doses were permitted to be increased at weekly intervals or decreased at any time 
for concerns for safety and tolerability. Participants were hospitalized for at least 
14 days for close monitoring.

An open-label extension phase was subsequently conducted, with eligible par-
ticipants receiving paliperidone extended-release (ER), with similar dose- adjustment 
protocols as in the double-blind phase. Eligible participants were those who com-
pleted the double-blind phase or discontinued due to lack of efficacy [defined as an 
increase in the Positive and Negative Syndrome Scale (PANSS) score by at 
least 20%].

The primary outcome measures in this study were PANSS total and factor scores, 
Clinical Global Impressions Scale-Severity score (CGI-S), Personal and Social 
Performance Scale, and the Schizophrenia Quality of Life Scale. The study also 
evaluated safety by assessing for adverse events, laboratory tests (including prolac-
tin, insulin, and C-peptide), vital signs and physical exam, electrocardiograms, and 
movement disorder rating scales [Simpson Angus Scale, Barnes Akathisia Rating 
Scale, and Abnormal Involuntary Movement Scale (AIMS)].

The investigators assessed safety and tolerability by descriptive statistics, with-
out formal statistical analyses. For efficacy analyses, the investigators compared the 
change from baseline of PANSS, Personal and Social Performance Scale, and 
Schizophrenia Quality of Life Scale using estimated least squares mean changes 
and two-sided 95% confidence intervals. They also compared PANSS total score 
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over time through the double-blind and open-label extension phases for the paliperi-
done vs placebo groups.

Results From a total of 131 individuals who were screened to participate in the 
study, a total of 114 patients enrolled in the double-blind phase. Three participants 
had an adverse event, and 14 participants were excluded for a reason designated 
“other.” A total of 88 participants continued on to the open-label phase.

Of the 114 participants in the double-blind phase, 73% were female and 99% 
were white. The mean age was 70 years. The demographics for the paliperidone ER 
and placebo groups were similar. The distribution of demographics was also similar 
between the participants in the double-blind phase and those who continued on to 
the open-label phase. All participants had moderate to severe schizophrenia (99%), 
with 85% having paranoid schizophrenia. A total of 77% of participants had used 
typical antipsychotics before screening, with the most common medication being 
haloperidol (49%). Common preexisting medical conditions including cardiovascu-
lar disorders, hypertension, and diabetes. About 80% of participants completed the 
6-week double-blind phase, with the most common reason for discontinuation being 
lack of efficacy (16% in the placebo group, 4% in the paliperidone ER group). 
Adverse effects that led to discontinuation occurred at similar rates in the two 
groups. In the open-label phase, the most common adverse event leading to discon-
tinuation was a “confusional” state which occurred in two patients in the paliperi-
done ER/paliperidone ER group.

The median doses of paliperidone ER were 8.4 mg/day in the double-blind phase 
and 7.4–8.5 mg/day in the open-label extension phase.

Regarding safety and tolerability, adverse events that did not lead to discontinu-
ation also occurred at similar rates in the two groups. There was an age-related 
increase in somnolence noted during the double-blind phase (7% in ages 64–69 years, 
11% in ages 70–75 years, 14% in ages >75 years). Three participants in the paliperi-
done ER groups experienced orthostatic hypotension. There was a higher incidence 
of tachycardia (heart rate ≥100 beats/min) in participants in the paliperidone ER 
group, which was more notable in ages 70–75  years when compared to ages 
64–69  years. Two participants had a prolonged QTc interval ≥500  msec in the 
double- blind phase and one participant in the open-label extension; it was noted that 
all three of these participants had a prior history of QTc prolongation. About half of 
participants treated with paliperidone ER had elevated prolactin levels above the 
normal range, with no adverse events thought to be related to prolactin during the 
study. There were no substantial changes in liver or renal function, hematology 
tests, body weight, or body mass index from baseline between the two groups. 
There was a low incidence of extrapyramidal symptoms, with 2–3% participants 
experiencing hypertonia, tremor, and akathisia. Three deaths occurred: one by car-
diac arrest and one by intracranial hemorrhage in the double-blind phase and one by 
nontreatment-emergent bronchopneumonia in the extension phase. All three of 
these patients were in the placebo group.

Regarding efficacy, the investigators note that the study was not powered for 
efficacy; however, they did find that treatment with paliperidone ER improved 
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PANSS total scores. In the double-blind phase, the paliperidone ER group showed 
improved PANSS scores from baseline when compared to the placebo group. The 
analysis of covariance last-observation-carried-for-ward analysis showed a separa-
tion between treatment groups becoming noticeable from day 15 onward. In addi-
tion, when compared to placebo, the paliperidone ER-treated group showed greater 
improvements on the PANSS factors of positive symptoms, negative symptoms, and 
anxiety/depression. Between the two treatment groups, there was no statistically 
significant difference in the median change in CGI-S scores. The two groups did not 
differ significantly on Personal and Social Performance Scale or Schizophrenia 
Quality of Life Scale.

Individuals previously treated with paliperidone ER who continued in the exten-
sion phase maintained the improvements they had gained in the PANSS subscales, 
CGI-S, Personal and Social Performance Scale, and Schizophrenia Quality of 
Life Scale.

Conclusions Evidence from this 6-week randomized, double-blind, and placebo- 
controlled trial, with optional continuation to an open-label extension phase, indi-
cates that paliperidone ER is overall well tolerated by older adults. While the study 
was not powered for efficacy, results suggest that paliperidone ER would be simi-
larly beneficial in treating schizophrenia in older adults as in a younger population 
when compared to placebo.

Strengths of the Study
 1. Randomized, double-blind, and placebo-controlled trial design, with optional 

continuation into an open-label extension phase.
 2. The quality of study assessed on the basis of Jadad Score indicates that this was 

high-quality study with a score of 5 out of 5 [2].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and the 
assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total score
Range of 
score 
quality0–2 
low3–5 
high

Score 1 1 1 1 1 5

 3. The study sample included only older adults (≥65 years).
 4. A total of 99% of participants had moderate to severe schizophrenia.
 5. There was a 79% completion rate for the double-blind phase of the study.
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Limitations of the Study
 1. A small sample size of 114 participants.
 2. A short duration of double-blind study period of 6 weeks.
 3. The study was supported by Johnson & Johnson Pharmaceutical Research and 

Development.
 4. A total of 73% of the participants were female.
 5. A total of 99% of the participants were white.
 6. The study was not powered for an evaluation of efficacy.

Take-Home Points
Despite some limitations, this high-quality randomized, double-blind, and placebo- 
controlled trial, with optional continuation to an open-label extension phase, indi-
cates that paliperidone ER has clinical (non-significant) benefit when compared to 
placebo for the treatment of schizophrenia among older adults over 6 weeks, with 
continued benefit over 6  months. Paliperidone ER was generally well tolerated 
when compared to placebo with the most commonly reported side effects being 
somnolence, tachycardia, and elevated prolactin level.

Practical Applications of the Take-Home Point
Among older adults who present with schizophrenia with moderate to severe symp-
toms, paliperidone ER is a beneficial and well-tolerated treatment option.
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Chapter 50
Antipsychotic Treatment for Elderly 
People with Late-Onset Schizophrenia

Christa DeFries and Peter Ureste

Authors of the Original Article Adib Essali, Ghassan Ali.

Journal Published Cochrane Database of Systemic Reviews.

Year of Publication 2012.

Type of Study Systematic review.

Funding Sources The Cochrane Library.

Objectives To find and review studies assessing the effects of antipsychotic drugs 
for older adults with late-onset schizophrenia [1].

Methods The authors searched the Cochrane Schizophrenia Group Trials Register, 
which is compiled from regular searches of CINAHL, Embase, MEDLINE, and 
PsycINFO. They updated a similar search that was done in 2002.

Selection criteria were for randomized controlled trials comparing typical or 
atypical antipsychotic drugs to placebo, to no intervention, or to another antipsy-
chotic drug. Any dose, mode, pattern, or duration of administration was acceptable. 
Population was older people, at least 80% older than 65 years old. They had to have 
a recent diagnosis of schizophrenia or schizophrenia-like illness (including 
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delusional disorder, schizoaffective disorder, schizophreniform psychosis, or para-
phrenia) – diagnosed within the previous 5 years.

The review wanted to look at outcome measures of mortality, global clinical 
response, quality of life, adverse events, cost, and service utilization, e.g., hospital 
admission/number of days in hospital.

Results Of 88 citations, only 1 trial was found that met the selection criteria. 
Among these, 35 were excluded because the intervention was not a neuroleptic 
medication; another 34 were excluded because they did not involve older adults or 
included people whose psychiatric disorder was not late-onset. Seven studies did 
focus on late-onset schizophrenia, but four were excluded based on incomplete ran-
domization, and the authors did not have enough information to evaluate two 
studies.

The single study included 44 participants diagnosed with schizophrenia accord-
ing to Chinese Classification of Mental Disorders, third version (CCDM-3), who 
were randomized to receive risperidone or olanzapine for 8 weeks’ duration. It was 
not blinded. Efficacy in the study was measured by the Brief Psychiatric Rating 
Scale (BPRS), but data was unusable as it did not include standard deviations. 
Outcome data about changes in body mass index, fasting blood glucose, serum cho-
lesterol, and serum triglycerides also did not include standard deviations.

Conclusions This review reveals that very little evidence exists for the effects of 
antipsychotic drugs used among older adults with late-onset schizophrenia.

Strengths of the Study
 1. A thorough search of available databases.
 2. In the only included study, all participants completed the 8-week trial, resulting 

in a 100% completion rate.

Limitations of the Study
 1. Very little data is available on this topic.
 2. The only included study reported outcomes for all participants, but presented 

continuous data without standard deviations, which prevented the authors from 
using data related to changes in body mass index, fasting blood glucose, serum 
cholesterol, and serum triglycerides.

Take-Home Points
After a thorough search in 2012, no significant data are available about antipsy-
chotic drug treatment for older adults with late-onset schizophrenia. There is a need 
for further research in this area.

Practical Applications of the Take-Home Point
Until further studies are available, clinicians will have to continue to rely on clinical 
judgment when using antipsychotic drugs in older adults with late-onset schizo-
phrenia. There is no trial-based evidence available for guidance.
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Chapter 51
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Authors of the Original Article Laisheng Cai and Jingwei Huang.

Journal Publisher Neuropsychiatric Disease and Treatment.

Year of Publication 2018.

Type of Study Quantitative meta-analysis.

Funding Sources None stated.

Objectives To assess the relationship between schizophrenia and the risk of subse-
quent dementia using a quantitative meta-analysis [1].

Methods The authors used the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines for this meta-analysis. The two research-
ers identified relevant articles from PubMed, Embase, and Web of Science pub-
lished till December 23, 2017, using specific keywords. Additionally, they used 
Medical Subject Heading (MeSH) in PubMed and Emtree terms in Embase to iden-
tify relevant studies. The authors restricted their search to article published in the 
English language only. They also searched the reference lists of included studies for 
additional papers. Each author independently conducted the literature search, 
reviewed titles and abstracts, and made final decisions on eligibility on studies after 
a full-text review. Additionally, they extracted data independently from the identi-
fied studies.
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The inclusion criteria were as follows: (1) studies that have a community-based 
or population-based design (either prospective or retrospective); (2) the data from 
original article was not previously published in reviews, posters, or abstracts; (3) the 
main diagnosis was schizophrenia; (4) a minimum of 12-month period of follow-up 
was present; and (5) the study provided quantitative estimates of multivariate- 
adjusted relative risks (RR) and 95% confidence intervals (CI) for dementia in rela-
tion to schizophrenia. The authors considered hazard ratios (HRs) and odds ratios 
(ORs) as being equivalent to RR. The exclusion criteria were as follows: (1) cross- 
sectional study design; (2) editorials, reviews, meetings proceedings, commentar-
ies, case reports or series, meta-analyses, manuscripts that were unrelated to the 
research topic, and animal or cell-line studies; (3) studies having less than a 
12-month follow-up period; and (4) studies with data that was insufficient to esti-
mate adjusted RRs and 95% CI. The authors used EndNote to remove duplicate 
data. Additionally, the authors for studies were contacted if multiple studies were 
conducted at the same research center in order to remove any overlapping samples. 
Disagreements between the two authors on the information collected were resolved 
by a colleague.

The data that was extracted independently by the two authors from the individual 
studies included the following: the first author name, the year of publication, the 
design of the study, the country of origin of the study, the location, the number of 
participants, the number of dementia cases, the gender of sample participants, the 
mean age, the follow-up time, the assessment of schizophrenia and dementia, the 
adjusted covariates, and the quality of the study. The quality of the included studies 
was assessed using the Newcastle-Ottawa Scale (NOS). Studies that are graded as a 
7–8 out of 9 are classified as being of good quality.

The outcomes were pooled using the random-effects model. Multivariate- 
adjusted RRs and 95% CIs were used in the analysis. P < 0.05 was considered to be 
statistically significant.

Results A total of six papers were included in the meta-analysis. All six studies 
were assessed as being of good quality based on the NOS. All six studies were rated 
as being satisfactory for methodological quality based on the NOS. This included a 
total of 5,063,316 participants and 206,694 cases of dementia. Four of the studies 
were conducted in European countries, one was from an Asian country, and one was 
from Oceania. The duration of follow-up ranged from 3 to 20 years, with three stud-
ies each having a follow-up of < and >10 years, respectively. There were four pro-
spective studies and two retrospective studies. Only two out of the six studies 
reported the RR of men and women. Participants were divided into <65 and 
≥65 years for age group analysis.

Individuals with schizophrenia were found to have a greater risk of developing 
dementia when compared to individuals without schizophrenia (RR = 2.29, 95% CI 
1.35–3.88) based on the meta-analysis of the six studies. However, significant het-
erogeneity among the studies was noted (P = 0.000; I2 = 98.9%).

Subgroup analyses indicated that the estimated RR was different when compar-
ing studies from Europe (RR  =  1.66, 95% CI 1.03–2.66) to studies from 
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non- European countries (RR = 4.70, 95% CI 4.37–5.06). The incidence of dementia 
was greater among individuals ≥65 years (RR = 3.56, 95% CI 3.22–3.93) when 
compared to individuals <65 years (RR = 3.53, 95% CI 1.04–12.03). Prospective 
studies found a greater incidence of dementia (RR = 2.52, 95% CI 1.47–4.34) when 
compared to retrospective studies (RR  =  2.03, 95% CI 0.41–10.16). The pooled 
estimate of multivariate RRs for the incidence of dementia was slightly different 
among women (RR = 3.36, 95% CI 1.24–9.13) when compared to men (RR = 3.09, 
95% CI 1.85–5.13). The association was found to be greater in studies that had a 
follow-up period of >10 years (RR = 2.08, 95% CI 1.57–2.76) when compared to 
studies with a follow-up period of <10 years (RR = 2.19, 95% CI 0.65–7.40). In 
addition, studies that had a quality rating of 8 on the NOS found a greater associa-
tion for dementia (RR = 2.02, 95% CI 1.70–2.79) when compared to studies that 
had a rating of 9 on the NOS (RR = 2.73, 95% CI 0.75–9.92). The sensitivity analy-
sis demonstrated that no single study had significantly influenced the statistically 
significant differences that were noted in the incidence of dementia among the par-
ticipants of this meta-analysis.

Conclusion This meta-analysis indicates that individuals with schizophrenia may 
have a higher risk for developing dementia when compared to individuals without 
schizophrenia. Additionally, the relative risk for developing dementia may be 
greater among women when compared to men.

Strengths of the Study
 1. The authors followed the PRISMA guidelines for the reporting of this 

meta-analysis.
 2. The authors searched three large databases to identify possible studies for inclu-

sion in the meta-analysis.
 3. The inclusion and exclusion criteria were sufficiently broad to be as inclusive as 

possible with the studies.
 4. The authors used the NOS to rate the quality of the included studies.
 5. Subgroup and sensitivity analyses were also conducted by the authors.

Limitations of the Study
 1. Literature search did not include the terms “major neurocognitive disorder” 

which is the official classification of dementia under DSM-5.
 2. The study did not differentiate between treated and untreated individuals with 

schizophrenia or the modalities of treatment.
 3. The study did not comment on comorbid conditions and other risk factors (poor 

healthcare, lifestyle, diet, poor day to day functioning) which could contribute to 
higher risk of dementia.

 4. There was no distinction based on the different dementia subtypes.
 5. There was limited demographic range (race, ethnicity) of the participants as four 

of the six studies were conducted in Europe.
 6. Early mortality rates seen among individuals with schizophrenia may have con-

tributed to the more conservative results noted in this meta-analysis.
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Take-Home Points
This high-quality meta-analysis indicates that individuals with schizophrenia may 
be at greater risk for developing dementia.

Practical Applications of the Take-Home Points
Patients with schizophrenia especially those who are aging should be regularly 
screened for changes in cognitive functioning. Additionally, the appropriate assess-
ment and treatment of comorbid medical conditions (vascular disease, diabetes etc.) 
which can increase the risk for dementia is of utmost importance, especially among 
individuals with chronic mental illness.
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Journal Published Lancet Psychiatry.
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Type of Study Randomized placebo-controlled trial.

Funding Sources The trial was funded by the UK National Institute for Health 
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coauthors were supported by the University College Hospital NIHR Biomedical 
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Objectives This study acknowledges that there were no randomized controlled tri-
als (RCTs) regarding the use of antipsychotic treatment for people with very late- 
onset schizophrenia-like psychosis (VLOSLP) at the time of publication of this 
study in 2018. Given this lack of RCT data, this trial focuses on the efficacy and 
safety of low-dose amisulpride in treating people with VLOSLP who had significant 
psychotic symptom burden. This study had three aims which are as follows: (1) 
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Determine whether 12 weeks of VLOSLP with low-dose amisulpride improves psy-
chiatric symptom scores compared with placebo. (2) Determine whether prolonged 
treatment of VLOSLP for an additional 12 weeks with amisulpride 100 mg daily has 
additional benefit when compared with placebo. (3) Assess the side effects and seri-
ous adverse events, compliance, and effects on quality of life associated with low- 
dose amisulpride compared with placebo [1].

Methods This is a three-arm, double-blind, randomized controlled trial with two 
stages. Participants of the study were recruited from community and inpatient spe-
cialist old age psychiatric services with the National Health Service (NHS) in 
England and Scotland.

Inclusion criteria were as follows: onset of VLOSLP at age 60 or older with 
meeting criteria as defined by the International Consensus Group Criteria [2], Brief 
Psychiatric Rating Scale (BPRS) score of 30 or higher, and capacity to give consent 
to participate in trial. Exclusion criteria were as follows: cognitive impairment 
defined as Mini-Mental State Examination (MMSE) score of less than 25, diagnosis 
of an affective disorder, serious physical illness, prescribed amisulpride in 28 days 
prior to enrollment (other antipsychotic treatment within 28 days prior to enroll-
ment was permissible as long as they met BPRS criteria and there were no contra-
indications to discontinuation of prior antipsychotic), contraindications to 
amisulpride, and participation in another clinical trial with an investigational medic-
inal product in 28 days prior to enrollment.

Participants (n = 101) were randomized into three treatment groups as follows: 
group (A) amisulpride 100 mg daily for 24 weeks (or 36 if enrolled prior to change 
in protocol); group (B) amisulpride 100 mg daily for 12 weeks followed by placebo 
for 12 weeks (or 24 weeks if enrolled prior to change in protocol); and group (C) 
placebo for 12  weeks followed by amisulpride 100  mg daily for 12  weeks (or 
24 weeks if enrolled prior to change in protocol). Randomization was controlled for 
age, sex, living circumstances, time since onset of symptoms, prior antipsychotic 
use, and BPRS score severity. Participants were followed by their own clinicians, 
clinical study officers, and ATLAS trial research nurses who are all masked to group 
assignments (except statisticians). Participants were provided medications in 28-day 
blister packs and assessed for outcomes at 4, 12, 24, and 36 weeks (if enrolled prior 
to protocol change) on a modified intent to treat analysis (as long as they received at 
least one dose of trial medication).

Primary outcomes were as follows: (1) change in BPRS score from 0 to 12 weeks 
and between 12 weeks and final assessment (24 or 36 weeks depending on when 
patient enrolled) and (2) number of patients who withdrew from study due to per-
ceived absence of efficacy. Secondary outcomes were as follows: extrapyramidal 
symptoms assessed by Simpson Angus Scale, compliance with number who discon-
tinued medication and percentage of medication taken per review of blister packs, 
quality of life measures per World Health Organization (WHO) Quality of Life 
Scale and EuroQoL-5D scale, resource usage, and pharmacokinetics in those who 
consented to optional blood draws.
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Results Of the 101 patients that were randomized in the study, 9 patients withdrew 
from the study prior to starting treatment resulting in 29 and 32 patients in groups A 
and B, respectively, receiving amisulpride 100 mg daily in stage 1 and 31 patients 
in group C receiving placebo. Participants had a mean age of 80.2 years, there were 
predominantly more females than males, and most individuals lived alone. Majority 
of participants also had symptoms for >6 months and ~50% of participants had prior 
antipsychotic treatment. The average BPRS score at baseline was 41.3. Notably 
BPRS scores decreased significantly for both treatment and placebo groups in stage 
1 at 4 weeks and 12 weeks with the amisulpride group demonstrating a significantly 
greater decrease at 4 weeks and 12 weeks with 6.7 point and 7.7 difference, respec-
tively (11.9 point decrease in amisulpride group when compared to 4.2 point 
decrease in the placebo group at 12 weeks).

In stage 2, at 24 weeks from trial initiation (or 12 weeks of stage 2 treatment), 
patients in group B who transitioned from amisulpride to placebo treatment had an 
BPRS increase of 5.2 points, while group A who continued amisulpride treatment 
had an additional BPRS decrease of 1.1 points. There was a significantly greater 
improvement in BPRS scores with amisulpride for patients who had taken antipsy-
chotics previously, those with >6 months of symptoms, and those with more severe 
symptoms at baseline. A total of 67% of participants in amisulpride groups A and B 
when compared to 58% of participants in placebo group C completed stage 1 of the 
study; and fewer patients in the amisulpride groups discontinued treatment due to 
perceived lack of efficacy when compared to placebo (P = 0.010) which persisted in 
stage 2 when comparing those allocated to continue amisulpride versus those who 
switched to placebo (P = 0.031).

The investigators did not find any significant difference between the amisulpride 
and placebo groups in any of the secondary outcome measures either in stage 1 or 
stage 2 of the study. They did not identify any significant improvements from base-
line on either the EuroQol-5D utility score or the four WHO Quality of Life Scale 
domains between the two groups.

With regard to adverse effects, the investigators did not find any significant dif-
ferences in change in Simpson Angus Scale scores between the amisulpride versus 
placebo groups. Serious adverse effects were more in the amisulpride groups when 
compared to placebo group but were not statistically significant [stage 1 (10 vs. 1, 
P = 0.05) and stage 2 (9 vs. 6, P = 0.19)]. Five patients died during the study, but the 
deaths were not related to treatment.

Conclusions This study demonstrates that for patients with VLOSLP, the use of 
amisulpride 100 mg daily is an effective treatment when compared to placebo with 
a significant change in symptom burden per the standardized BPRS. This builds on 
prior results of an open label single-arm study with using amisulpride in this popu-
lation showing significant efficacy [3]. The authors argue that when using a measure 
of 25% reduction in BPRS score as a worthwhile benefit, the number needed to treat 
with amisulpride 100 mg daily in this population is three patients. It is notable that 
the dose of amisulpride used in this study is significantly lower than the standard 
dose of amisulpride (400–800 mg) used in early-onset schizophrenia which is to be 
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expected given evidence that suggests older adults tend to have higher levels of 
striatal dopamine receptor occupancy at a given dose compared to younger patients 
[4]. In regards to secondary outcome measure of impact of treatment on quality of 
life measures, there were no significant differences between treatment and placebo 
groups despite significant improvement in BPRS score with amisulpride treatment. 
The authors argue that this is likely due to poor insight into illness characteristic of 
this population and thus inability to recognize the impact of symptom burden on 
their subjective quality of life [5]. Overall, this study shows significant improve-
ment in symptom burden and minimal risks with low-dose amisulpride in patients 
with VLOSLP when compared to placebo providing clear treatment recommenda-
tions for this largely understudied patient population.

Strengths of the Study
 1. This is the only randomized controlled trial for the use of an antipsychotic medi-

cations in patients with VLOSLP, a population that is difficult to study and for 
which there remains a relatively dearth of robust evidenced-based treatment 
recommendations.

 2. This study enrolled patients from the community which increases the generaliz-
ability of these positive results to the general patient population with VLOSLP.

 3. The study provides strong evidence for the benefits of low-dose amisulpride in 
reducing symptom burden in patients with VLOSLP, a population where anti-
psychotics are often used at lower rates than their early-onset schizophrenia 
counterparts [6].

Limitations of the Study
 1. Small sample size with only 100 patients randomized into the first stage of the 

study and only 41 patients entering the second stage of the study. However, it 
was sufficiently powered to determine a statistically significant difference in 
reduction of symptoms with amisulpride when compared to placebo.

 2. The authors argue that the VLOSLP population commonly have poor insight 
into their condition and thus makes it challenging to obtain consent from the 
patient to enroll in this study. Therefore, it is likely that this study represents 
participants with less severe symptoms of VLOSLP, as those who have more 
severe symptoms are unlikely to voluntarily enroll in a clinical trial studying the 
efficacy of antipsychotic treatment.

 3. Relatively short duration at 24–36 weeks, which may be premature to determine 
risk of adverse effects including metabolic syndromes and development of extra-
pyramidal symptoms, particularly tardive dyskinesia.

Take-Home Points
There is limited evidence currently available for the treatment of VLOSLP, specifi-
cally guidance on antipsychotic selection and dosing. The ATLAS study is the first 
and only double-blind randomized controlled trial for the treatment of this patient 
population. This study demonstrates that treatment with low-dose amisulpride 
(100 mg daily) is effective in significantly reducing symptoms related to VLOSLP 
when compared to placebo. There were no significant differences in adherence and 
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adverse reactions including extrapyramidal symptoms (EPS) between amisulpride 
and placebo groups. This study is limited by a small sample size of 100 participants; 
however, the data remain statistically significant for the aforementioned findings.

Practical Applications of the Take-Home Point
Low-dose amisulpride (100 mg daily) is effective in treating symptoms of VLOSLP 
with minimal adverse drug reactions. This is the only RCT evidenced-based treat-
ment available to date supporting any form of treatment for patients with 
VLOSLP. This study encourages the use of amisulpride in patients with VLOSLP 
and may motivate future studies for the use of psychopharmacological treatments in 
this patient population.

References

 1. Howard R, Cort E, Bradley R, Harper E, Kelly L, Bentham P, Ritchie C, Reeves S, Fawzi 
W, Livingston G, Sommerlad A, Oomman S, Nazir E, Nilforooshan R, Barber R, Fox C, 
Macharouthu AV, Ramachandra P, Pattan V, Sykes J, Curran V, Katona C, Dening T, Knapp 
M, Gray R, ATLAS Trialists Group. Antipsychotic treatment of very late-onset schizophrenia- 
like psychosis (ATLAS): a randomised, controlled, double-blind trial. Lancet. Psychiatry. 
2018;5(7):553–63.

 2. Howard R, Rabins PV, Seeman MV, Jeste DV. Late-onset schizophrenia and very-late-onset 
schizophrenia-like psychosis: an international consensus. The International Late-Onset 
Schizophrenia Group. Am J Psychiatry. 2000;157(2):172–8.

 3. Psarros C, Theleritis CG, Paparrigopoulos TJ, Politis AM, Papadimitriou GN.  Amisulpride 
for the treatment of very-late-onset schizophrenia-like psychosis. Int J Geriatr Psychiatry. 
2009;24(5):518–22.

 4. Reeves S, McLachlan E, Bertrand J, D’Antonio F, Brownings S, Nair A, Greaves S, Smith A, 
Taylor D, Dunn J, Marsden P, Kessler R, Howard R. Therapeutic window of dopamine D2/3 
receptor occupancy to treat psychosis in Alzheimer’s disease. Brain. 2017;140(4):1117–27.

 5. Almeida O, Levy R, Howard R, David A. Insight and paranoid disorders in late life (late para-
phrenia). Int J Geriatr Psychiatry. 1996;11:653–8.

 6. Sin Fai Lam CC, Reeves SJ, Stewart R, Howard R. Service and treatment engagement of peo-
ple with very late-onset schizophrenia-like psychosis. BJPsych Bull. 2016;40(4):185–6.

52 Antipsychotic Treatment of Very Late-Onset Schizophrenia-Like Psychosis…



Part X
Neurocognitive Disorders



303

Chapter 53
Efficacy and Safety of Cholinesterase 
Inhibitors in Alzheimer’s Disease: 
A Meta-analysis

Chadrick E. Lane and Michelle L. Conroy

Authors of the Original Article Krista L. Lanctôt, Nathan Herrmann, Kenneth 
K. Yau, Lyla R. Khan, Barbara A. Liu, Maysoon M. LouLou, Thomas R. Einarson.

Journal Published Canadian Medical Association Journal.
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Objectives To quantify the efficacy and safety of ChEIs in the treatment of AD [1].

Methods The authors searched MEDLINE, EMBASE, and Cochrane databases, 
ranging from 1980 to 2002, using cholinesterase inhibitor and Alzheimer as key-
words, along with randomized controlled trials, English, and human being applied 
as limits. Additional searches for individual ChEIs were performed. They also 
searched references and bibliographies of recent review articles and published 
reports of clinical trials for additional studies. The study population was comprised 
of those clinically diagnosed with AD using either criteria set forth by the Diagnostic 
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and Statistical Manual of Mental Disorders, fourth edition (DSM-IV), or the 
National Institute of Neurological and Communicative Disorders and Stroke and 
the Alzheimer’s Disease and Related Disorders Association (NINCDS-ADRDA). 
Only those publications that were original research and utilizing randomized, 
double- blind, placebo-controlled, and parallel-group trial designs were included in 
the analysis. Only original research with therapeutic treatment periods of at least 
12 weeks were included. The raters were blinded to potentially biasing details of 
each study, including authors’ names, author institute, and publication date. 
Identified studies were then rated using the Jadad scale in an effort to characterize 
the quality of the trial.

The raters divided subjects into categories assessing treatment response versus 
no response, adverse events, discontinuation of treatment for any reason, and termi-
nating participation due to adverse effects. The study authors used a random-effects 
meta-analytic model for the statistical analysis. The outcomes of interest included 
global response, using either the Clinical Global Impression of Change [CGIC] or 
Clinician Interview-Based Impression of change plus caregiver input [CIBIC+] 
scales, cognitive response, defined as those with at least a four-point improvement 
on the Alzheimer’s Disease Assessment Scale-cognitive portion (ADAS-cog), as 
well as adverse effect reports and dropouts. All proportions were calculated using 
an intention-to-treat approach. The number needed to treat (NNT) and to harm 
(NNH) were reported. Lastly, the authors conducted sub-analyses on the impact of 
ethnicity, dose, specific drug, treatment duration, and the CGIC degree of change.

Results After initially identifying 40 articles, 24 were excluded for varying rea-
sons. The resultant 16 studies were considered high enough quality for inclusion 
(Jadad score greater than 3, with a median score of 5), with 5159 subjects receiving 
active treatment and 2795 receiving placebo.

Of the 16 studies, 9 provided data for calculating differences in global response, 
and 5 studies for differences in cognitive response. After pooling data, the propor-
tion of global responders receiving ChEIs exceeding that for placebo was 9% (95% 
confidence interval (CI), 6–12%). For cognitive response, the excess in favor for 
ChEIs over placebo reached 10% (95% CI, 4–17%). This latter number increased to 
14% (95% CI, 8–18%) when a single study using high- and low-dose rivastigmine 
was excluded, resulting in the cognitive response studies no longer being 
heterogeneous.

In regard to safety, 14 studies provided relevant data. Those receiving ChEIs 
experienced higher rates of adverse effects, dropout due to any cause, and dropout 
due to adverse effects specifically, with the mean difference in proportion being 8% 
(95% CI, 5–12%), 8% (95% CI, 5–11%), and 7% (95% CI, 3–10%), respectively. It 
is important to note that there was statically significant heterogeneity among these 
14 studies. The most common adverse effects were gastrointestinal in nature, and 
there were no treatment-related deaths.

The NNT for cognitive response was 10 (95% CI, 8–15%), which, again, trans-
lated to at least a four-point improvement on the ADAS-cog subscale. Relating to 
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global response, the NNT was 7 (95% CI, 6–9%) for stabilization or better, 12 (95% 
CI, 9–16%) for minimal improvement or better, and 42 (95% CI, 26–114%) for 
marked improvement.

This meta-analysis incorporated sub-analyses by drug, by dose, by treatment 
duration, and by the strictness of CGIC definition. The highlights of the drug sub-
analysis were as follows: (1) Excess pooled mean proportions for global response 
were 13% (95% CI, 8–17%) with donepezil, 5% (95% CI, 1–8%) with galantamine, 
and 12% (95% CI, 5–19%) in the single rivastigmine study; (2) excess pooled mean 
proportions for dropout were 3% (95% CI, 1–6%) with donepezil, 14% (95% CI, 
8–21%) with galantamine, and 9% (95% CI, 5–12%) with rivastigmine; and (3) 
analysis by dose revealed excess pooled mean proportions for global response of 
8% (95% CI, 5–12%) with lower doses and 11% (95% CI, 7–15%) with higher 
doses, both statistically significant when compared to placebo.

In regard to treatment duration, the excess pooled mean proportion of global 
responders was 11% (95% CI, 5–16%) with shorter-term treatment (duration of 
12–14 weeks) and 9% (95% CI, 5–12%) with longer-term treatment (duration of 
24–52 weeks). With increasingly strict definitions for the CGIC measured degree of 
improvement, the excess pooled mean proportion reached 15% (95% CI, 11–18%) 
for stability or better, 9% (95% CI, 6–12%) for any improvement, and 2% (95% CI, 
1–4%) for more than minimal improvement.

Of note, one study included in this meta-analysis, published by Homma et al., 
revealed a large effect of low-dose donepezil in a primarily Japanese population [2]. 
This finding may suggest treatment response differences relating to population 
genetics.

Conclusions ChEIs can result in statistically significant global and cognitive 
improvement when compared to placebo in the treatment of AD, and they appear to 
be fairly well tolerated.

Strengths of the Study
 1. This is a meta-analysis of studies utilizing randomized, double-blind, placebo- 

controlled, parallel-group trial.
 2. All of the included studies were rated as having a Jadad quality score of greater 

than 3 with a median score of 5 [3].
 3. The authors calculated proportions using intention-to-treat populations.
 4. The primary analysis emphasized clinical global response, highlighting this as a 

potentially more meaningful outcome.

Limitations of the Study
 1. Given negative studies are rarely published, any meta-analysis can be impacted 

by publication bias.
 2. Only 9 of 16 studies contained data for the global response proportions; 5 of 16 

studies were useful for calculating the cognitive response proportions.
 3. Findings in both the primary analyses and subgroup analyses contained degrees 

of heterogeneity among the component studies.
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 4. While this study did consider long-term treatment, the upper limit of this win-
dow was 52 weeks. ChEIs may continue to differentiate from placebo with treat-
ment even beyond 52 weeks.

 5. This meta-analysis does not use studies with possibly more meaningful outcome 
measures, e.g., time to institutionalization and assessment of functional abilities.

 6. Subjects were diagnosed with AD based on clinical criteria established by either 
the DSM-IV or the NINCDS-ADRDA. It is now known that the sensitivity and 
specificity of this diagnostic method is far from perfect; biomarker supported 
Alzheimer’s disease, e.g., molecular imaging and/or CSF analyses, would allow 
for a more diagnostically homogenous study sample.

Take-Home Points
Despite some limitations, this high-quality meta-analysis indicates ChEIs are fairly 
well tolerated and, in the treatment of those with the clinical syndrome of AD, 
afford modest but statistically significant global and cognitive benefits. The NNT 
for benefit is relatively small and comparable to the NNTs for medications used in 
other neuropsychiatric diseases, e.g., schizophrenia and depression.

Practical Applications of the Take-Home Point
ChEIs provide modest benefits for patients living with AD and, while usually well 
tolerated, are associated with modest increases in adverse effects. Any decision to 
use this class of medications should be a shared process between clinician, patient, 
and, if applicable, a surrogate decision-maker.
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Objectives The study’s primary aim was to systematically review and complete a 
meta-analysis on the connectedness of a history of depression and subsequent 
Alzheimer’s disease (AD). A secondary aim was to assess the interval between 
depression and AD diagnosis on observed risk for AD. The latter aim addresses the 
understanding of depression as either a risk factor for AD or a prodrome of it [1].

Methods Three reviewers conducted bibliographic searches of MEDLINE, 
PsychLit, EMBASE, and BIOSIS, emphasizing risks of depression and AD. Of the 
153 identified studies, 20 met the inclusion criteria, including categorical diagnoses 
of depression and AD, the inclusion of a control group, and the exclusion of other 
types of dementia. Essential factors in study selection included data that permitted 
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calculation of an odds ratio and an explicit description of diagnostic criteria. The 
authors assessed the quality of observational studies using the Newcastle-Ottawa 
Scale (such as completeness of follow-up, selection criteria, and comparability of 
patient groups). A funnel plot comparing studies’ standard errors to effect sizes was 
used to assess sample publication bias. The authors conducted a separate random 
effects metaregression analysis for the interval between the diagnoses of depression 
and AD. These 20 studies comprised a sample of 102,172 people across 8 countries, 
with considerable heterogeneity among studies.

Results The odds ratios (OR) were stratified by study type for AD diagnosis in 
persons with a history of depression. The OR for case-control studies was 2.03 
(P < 0.001) and for cohort studies, 1.9 (P < 0.001). Including all study types, the 
overall OR was 2.02 (P < 0.001). For cohort studies, prospective designs demon-
strated an OR of 1.78 (P = 0.008); the decreased significance may be due to the 
inclusion of persons with a history of depression in one study’s control group. By 
contrast, retrospective studies yielded an OR of 2.11 (P < 0.001).

When considering the clarity of diagnostic criteria, the OR was most robust for 
studies using explicit diagnostic criteria for both depression and AD (OR = 2.3, 
P < 0.001) compared to those for just depression (OR = 2.23, P < 0.001) or just AD 
(OR = 1.91, P < 0.001).

The examination of quality metrics demonstrated the greatest odds ratio strength. 
The OR for case-control studies after Newcastle-Ottawa Scale correction for quality 
was 4.14 (P = 0.3). The OR for cohort-control after Newcastle-Ottawa Scale correc-
tion for quality was 3.85 (P = 0.001).

Publication bias appeared to be present but did not significantly alter odds ratio 
calculations across study design (OR  =  1.96, P  <  0.001) for case-control and 
(OR = 1.90, P < 0.001) for cohort-control studies.

For the 13 studies providing interval data, metaregression of the log OR on the 
interval in years showed a linear, positive correlation between interval time and 
subsequent risk of developing AD (coefficient = 0.003, P = 0.05). This finding per-
sisted after the correction of retrospective or prospective design.

Conclusions Across study types, a history of depression positively correlated with 
later development of AD, and the strength of this association increased with the 
interval time between depression and AD. As such, depression may be a distinct and 
modifiable risk factor for AD instead of merely a prodrome of AD.

Strengths of the Study
 1. This review is the most comprehensive systematic analysis for its publication 

date while accounting for varied psychiatric history.
 2. This review demonstrates the most robust effect size when controlling for study 

quality metrics per Newcastle-Ottawa criteria. Odds ratios (OR) remain signifi-
cant across study design (case-control versus cohort and prospective versus 
retrospective).
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 3. Effects are most substantial among case-control, retrospective studies with strict 
diagnostic criteria for both depression and AD.

 4. The authors examined publication bias and found that despite the potential of 
publication bias to exclude small studies, additional analyses suggest that small 
studies’ omission did not significantly affect the pooled odds ratios.

 5. Though analyses demonstrated heterogeneity across studies, all but one of the 
studies found an increased risk for developing AD in persons with a history of 
depression. Authors postulate that previous studies’ negative findings may be 
attributed to a lack of significance when a nonsignificant increase in AD 
risk exists.

 6. These studies are graded using the Newcastle-Ottawa scale for case-control 
studies and cohort-control studies below. These scores suggest that a majority of 
studies had a representative sample and adequately defined controls. For cohort 
studies, metrics indicated that most studies had representative samples, adequate 
case definitions, and appropriate controls (Tables 54.1 and 54.2).

Limitations
 1. While including varying severities and occurrences of depressive episodes, the 

studies rely on distinct categorical diagnoses of depression and AD. In calculat-
ing odds ratios, the authors did not consider continuous variables such as the 
number of symptoms, duration of episodes, or cognitive function measures. Of 
the four cases describing diagnostic criteria for case definition and controls, the 
authors used DSM-IV and the NINCDS-ADRDA criteria to diagnose AD.

 2. Based on the Newcastle-Ottawa scores above, case-control studies were most 
lacking in the assessment of AD and depression (medical records versus structured 
interviews) as well as controls. None of the studies describe a nonrespondent rate. 

Table 54.1 Newcastle-Ottawa Scale for case-control studies (N = 9)

Domain Description
Score (1 
or 0)

Selection

Is the case definition adequate? Yes, with independent validation 4/9
Representativeness of the cases Representative series of cases 7/9
Selection of controls Structured interview 4/9
Definition of controls No history of disease 7/9
Comparability

Studies control for (most important factor; 
an additional factor)

Age, sex 7/9; 7/9

Exposure

Assessment of exposure Medical records 3/9
Same method of ascertainment for cases 
and controls

Yes, although sites for cases and 
controls varied in some studies

6/9

Nonresponse rate 0/9

Wells et al. [2]
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Table 54.2 Newcastle-Ottawa Scale for cohort studies (N = 11)

Domain Description
Score (1 
or 0)

Selection

Representativeness of the exposed cohort No description of the 
derivations of the cohort

9/11

Selection of the nonexposed cohort No description of the 
derivation of the nonexposed 
cohort

10/11

Ascertainment of exposure Structured interview 7/11
Demonstration that the outcome of interest was not 
present at start of study

Yes 11/11

Comparability

Studies control for (most important factor; an 
additional factor)

Age, sex 8/11; 
8/11

Outcome

Assessment of outcome Record linkage 6/11
Was follow-up long enough for outcomes to occur? Yes 8/11
Subjects lost to follow-up unlikely to introduce bias; 
small number lost; > % (select an adequate %) 
follow-up

60% 10/11

Wells et al. [2]

However, this metrics’ applicability is unclear (subject attrition due to death, loss 
of follow-up). For cohort studies, data were lacking primarily in the assessment of 
AD as an outcome.

 3. Missing demographic data limit the review’s external validity and insight into 
the target population for interventions to mitigate depression as a risk factor for 
AD. Population-based studies with more robust controls may suggest underlying 
risk factors such as race, socioeconomic status, or geographic location.

Take-Home Points
Depression is a distinct and significant risk factor for AD, but depression is not 
excluded as a prodrome of AD.

Practical Application of the Take Home Points
Given the possible pathophysiology connecting depression and AD, depression may 
be considered a modifiable risk factor for AD. In the interest of prevention, clini-
cians must monitor for a history of depression in older adults when assessing risk 
factors for AD, even if this history is remote.
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Objectives This study assesses the effectiveness of atypical antipsychotic drugs in 
outpatients with Alzheimer’s disease [1].

Methods In phase I of this study, individuals were randomly assigned under 
double- blind conditions to receive olanzapine, quetiapine, risperidone, or placebo 
in a 2:2:2:3 ratio. The doses of medications were adjusted as clinically indicated 
by study physicians. If the physicians judged that the individual’s response was 
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not adequate at any time after the first 2 weeks, then the treatment could be dis-
continued. Individuals with an adequate response continued treatment for up to 
36 weeks.

To be eligible for the study, the participants had to meet the criteria for dementia 
of the Alzheimer’s type according to the Diagnostic and Statistical Manual of 
Mental Disorders, fourth edition, or probable Alzheimer’s disease on the basis of 
the history, physical examination, and results of structural brain imaging. They also 
should have a score on the Mini-Mental State Examination (MMSE) between 5 and 
26. In addition, individuals had to be ambulatory and living at home or in an assisted 
living facility. Furthermore, eligible individuals should also have delusions, halluci-
nations, aggression, or agitation that developed after the onset of dementia severe 
enough to disrupt their functioning, and in the opinion of the study physicians, there 
was justification to treatment with antipsychotic drugs.

Exclusion criteria included a diagnosis of a primary psychotic disorder (e.g., 
schizophrenia), delirium, other dementia such as vascular dementia or Lewy body 
dementia or psychosis, agitation, or aggression that could be better accounted for by 
another medical condition, medication, or substance abuse. In addition, participants 
could be excluded if they required psychiatric admission, were suicidal, were going 
to receive treatment with a cholinesterase inhibitor or antidepressant medication, 
had previously been treated with two of the three atypical antipsychotic drugs under 
study, or had contraindications to any of the study drugs.

The design of the trial encouraged prescribing based on clinical practice while 
maintaining the randomized and double-blind treatment assignment. The starting 
doses of medications and the dose adjustments were based on the study physician’s 
clinical judgment and the participant’s responses. Medications were dispensed at 
each visit in the form of identically appearing small and large capsules containing 
lower and higher doses of olanzapine (2.5 mg or 5.0 mg), quetiapine (25 mg or 
50 mg), risperidone (0.5 mg or 1.0 mg), or placebo.

The primary outcome measure was the time until discontinuation of treatment 
for any reason. The main secondary outcome measure was the attainment of mini-
mal or greater improvement on the Clinical Global Impression of Change (CGIC) 
scale at week 12 while the participants continued to receive the phase I drug. The 
other secondary outcomes were the time to the discontinuation of treatment in phase 
I because of lack of efficacy and the time to the discontinuation of treatment because 
of adverse events, intolerability, or death. The safety of the drugs was assessed 
reviewing the information about the occurrence of adverse events. In addition, the 
participant’s weight and levels of prolactin, glucose, cholesterol, and triglyceride 
levels were measured at weeks 12, 24, and 36.

Results From a total of 521 individuals who were screened, 421 underwent ran-
domization and received at least 1 dose of medication. The last prescribed mean 
doses of medications in phase I were 5.5 mg of olanzapine per day, 56.5 mg of 
quetiapine per day, and 1.0 mg of risperidone per day. During the 36-week fol-
low- up period, 82% of participants discontinued their initially assigned 
medication.
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There were no significant differences in the time to treatment discontinuation for 
any reason: olanzapine (median, 8.1 weeks), risperidone (median, 7.4 weeks), que-
tiapine (median, 5.3 weeks), and placebo (median, 8.0 weeks) (P = 0.52).

The median time for discontinuing treatment due to lack of efficacy favored ris-
peridone (26.7 weeks) and olanzapine (22.1 weeks) over quetiapine (9.1 weeks) and 
placebo (9.0  weeks). The hazard ratio (HR) for the discontinuation of treatment 
because of lack of efficacy was 0.51 (P < 0.001) for olanzapine when compared 
with placebo and 0.61 (P = 0.01) for risperidone when compared to placebo. For the 
discontinuation of treatment, olanzapine and risperidone were found to be equiva-
lent to each other (HR = 0.84). Olanzapine was significantly superior to quetiapine 
(HR = 0.63, P = 0.02).

The time to discontinuation of treatment owing to intolerance of the study drug, 
adverse effects, or death favored placebo when compared to the three drugs. The 
discontinuation rates among individuals receiving drugs were as follows: olanzap-
ine (24%), quetiapine (16%), and risperidone (18%) when compared to placebo 
(5%). All individuals who received an atypical antipsychotic drug were significantly 
more likely to discontinue treatment when compared to those who received placebo: 
olanzapine (HR = 4.32), quetiapine, (HR = 3.58), and risperidone (HR = 3.62).

At 12 weeks, a CGIC score indicating at least minimal improvement with con-
tinued use of the phase I study medication was 32% for the olanzapine group, 26% 
for the quetiapine group, 29% for the risperidone group, and 21% in the placebo 
group, with these rates being not significantly different between the groups 
(P = 0.22).

The proportion of participants who had at least one serious adverse event and the 
proportion of individuals who had any adverse event were no different among the 
groups. Greater rates of parkinsonism or extrapyramidal signs were noted in the 
olanzapine and risperidone groups (12% in each) when compared to the quetiapine 
group (2%) or the placebo group (1%). Sedation occurred more commonly with the 
three drugs (15–24%) when compared to placebo (5%). Confusion or changes in 
mental status occurred more commonly with the olanzapine (18%) and risperidone 
groups (11%) when compared to the placebo group (5%). The body weight and 
body mass index (BMI) of participants increased with the three antipsychotic drugs 
(by 0.4–1.0 lb) per month and 0.2 BMI unit, whereas it decreased in the placebo 
group (by −0.9 lb) per month and −0.2 BMI unit. Prolactin levels at week 12 were 
markedly elevated in the risperidone group only.

Conclusions Adverse effects offset advantages in the efficacy of atypical antipsy-
chotic drugs for the treatment of psychosis, aggression, or agitation in patients with 
Alzheimer’s disease.

Strengths of the Study
 1. This study adheres to a placebo-controlled, double-blind, randomized controlled 

trial methodology with a large number of subjects across numerous sites.
 2. The Jadad scale [2] used to assess the quality of a randomized controlled trial 

indicates that this was a well-conducted study.
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Jadad scale for reporting randomized controlled trials

Metric
Maximum 
score Description Score

Randomization 2 One point if randomization is mentioned
One point if the randomization is appropriate

2

Blinding 2 One point if blinding is mentioned
One additional point if the method of blinding is 
appropriate

2

An account of all 
patients

1 The fate of all patients in the trial is known. 
Missing data is explained

1

Jadad et al. [2]

 3. The study design addresses the longitudinal outcomes of antipsychotic use in 
Alzheimer’s disease patients [3].

 4. Study physicians quickly discontinued drugs demonstrating little clinical bene-
fit; about half of patients were discontinued or switched to another therapy 
within 8 weeks.

 5. The study team used the time to discontinuation as a proxy for drug suitability to 
match the nuance of weighing efficacy versus adverse outcomes. Interestingly, 
time to discontinuation due to adverse effects did not match the rate of adverse 
effects, suggesting individual factors in clinical decision-making.

Limitations
 1. While time to ending a drug trial reflects therapeutic choices, the opportunity to 

progress into phase II and an alternative study drug may have prompted early 
discontinuation in some cases.

 2. Study participants frequently stopped their assigned drug (82%). This figure 
likely overestimates real-world clinical practice, where clinical decision-making 
includes medical history, polypharmacy, adverse effects, and access to care.

 3. As assessed by the Clinical Global Impression of Change (CGIC), the clinical 
improvement is scarcely discussed while tolerating “minimal improvement” as a 
binary clinical marker to justify the therapeutic response. The multitude of 
scores (MMSE, frequency of episodes) used to justify inclusion criteria could 
have been applied to clinical outcomes and continuously stratified. However, the 
CGIC does offer a simple measure with ease of utility across each of 42 sites.

 4. Similarly, lacking definitions of clinical improvement also reflect inherent gaps 
in internal validity. The inclusion criteria of agitation, aggression, and psychosis 
comprise distinct pathophysiology, with little discussion of diagnostic specifica-
tions. While outcomes were stratified based on MMSE, a lower MMSE score 
may confound a presentation of agitation and the inclusion criteria of episode 
frequency (daily or intermittently).

 5. Study groups did not differ significantly in demographic or clinical variables, but 
racial diversity was lacking (79–81% white). Representation across race is 
exceedingly critical, given known barriers to care. Study participants’ level of 
care may confound this discrepancy, primarily nursing home and assisted living 
facilities, while family caregiving only accounts for 5.2 h per day. Study settings 
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may underestimate the time to discontinuation due to inadequate access to care 
outside study settings.

 6. The authors acknowledge a discrepancy in administered doses of quetiapine. 
The average quetiapine dose administered (57.0 mg) was a quarter to a half of 
the standard therapeutic dose, perhaps underestimating the rate of adverse effects 
and overestimating the weeks to reach efficacy.

Take-Home Points
 1. Using time to discontinuation as a proxy for therapeutic benefit suggests that the 

three atypical antipsychotics in this study are equivalent in efficacy and 
tolerability.

 2. The clinical utility of second-generation antipsychotics depends on the success-
ful management of adverse effects and optimization of tolerability.

Practical Application of the Take-Home Points
When selecting second-generation antipsychotic agents for the treatment of psycho-
sis, aggression, or agitation in patients with Alzheimer’s disease, consider the medi-
cal history, medication list, and vulnerability to adverse outcomes.
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Objective to determine the occurrence of neuropsychiatric symptomatology and 
the relationship to future development of Alzheimer’s disease in persons with and 
without mild cognitive impairment [1].

Methods Participants of this study were taken from the Kungsholmen Project, a 
longitudinal study initiated in 1987 which assessed the occurrence, risk factors, and 
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evolution of dementia in individuals aged 75  years and above living in the 
Kungsholmen area of Stockholm, Sweden. A sample of 668 individuals who had 
gone through a battery of clinical assessment including a psychiatric and neurologic 
examination as well as neuropsychological testing were considered for this analysis.

Of the sample, 225 individuals were excluded because they met the diagnostic 
criteria of dementia according to Diagnostic and Statistical Manual of Mental 
Disorders (DSM) III-R. Another 40 individuals were excluded for scoring less than 
20 on the Mini-Mental State Examination (MMSE), unknown educational level, or 
age over 95 years. Of the remaining, 296 individuals underwent neuropsychological 
testing. Sixty-four did not fulfill the criteria for amnestic or multi-domain MCI, but 
also did not display a normal level of cognitive functioning. Finally, a total of 232 
participants (47 individuals with MCI, either amnestic or multi-domain, and 185 
individuals with normal cognitive functioning) were included in this study.

For the assessment of neuropsychiatric symptoms on the 232 participants, the 
investigators used the Comprehensive Psychopathological Rating Scale (CPRS) [2]. 
This is an inventory of 40 self-reported items and 27 observed items largely survey-
ing anxiety, depression, and paranoia symptoms on a scale from 0 to 3. The investi-
gators in this study incorporated elements from CPRS pertinent to three categories: 
mood, motivation, and anxiety. They also rated each symptom on a six-point scale, 
with the score of 2–6 indicating a severe symptomology. Mood symptoms included 
dysphoria, suicidal ideation/thoughts of death, feelings of guilt, and appetite distur-
bances. Motivation symptoms included a lack of interest, concentration difficulties, 
psychomotor disturbances, and loss of energy. Anxiety symptoms included indeci-
sion, persistent worrying, anxiety, and social withdrawal.

The participants underwent neuropsychological testing assessing three specific 
domains: episodic memory (various word recall tasks), language fluency (category 
fluency for grocery items), and visuospatial functioning (block design, clock read-
ing, and clock setting). The MCI cohort of 47 participants were divided into MCI- 
amnestic (impairment in episodic memory but normal functioning on language and 
visuospatial tasks) and MCI-multi-domain (impairment in two or more areas of the 
episodic memory, language, and visuospatial domains).

Subjects were reassessed 3.4 years (SD 0.6) after baseline. Nineteen subjects 
dropped out, and 33 subjects had died. The remaining subjects underwent a clinical 
examination where the dementia diagnosis was made according to DSM III-R using 
a three-step procedure [3]. A preliminary diagnosis was made by the examining 
physician and then independently reviewed by a specialist. In case of disagreement 
between the examining physician and the specialist, a third specialist made the final 
diagnosis.

Results The mean age of the study population was 84 years (SD = 5.1), 84.9% 
(n = 197) were females, and 39.2% (n = 91) had high education (≥8 years). Logistic 
regression models and chi-squared tests were used to assess differences in the neu-
ropsychiatric symptoms between subjects with MCI and subjects without cognitive 
impairment, adjusting for age, sex, and education. Of the study population, 185 
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subjects had normal cognitive function, 17 subjects had MCI-amnestic, and 30 sub-
jects had MCI-multi-domain at baseline.

At baseline, mood symptoms were present in 18.4% (n = 34) of normal subjects 
and 36.2% (n = 17) of subjects with MCI all types (35.3% in MCI-amnestic, 36.7% 
in MCI-multi-domains). The odds ratio (OR) of mood symptoms in MCI all types 
was 2.5 (95% CI, 1.2–5.0), MCI-amnestic OR was 2.3 (95% CI, 0.8–6.8), and MCI- 
multi- domains OR was 2.5 (95% CI, 1.1–5.7). Anxiety symptoms were present in 
24.9% (n = 46) of normal subjects and 46.8% (n = 22) of subjects with MCI all 
types (41.2% in MCI-amnestic, 50.0% in MCI-multi-domains). The OR of anxiety 
symptoms in MCI all types was 2.5 (95% CI, 1.3–5.2), MCI-amnestic OR was 2.1 
(95% CI, 0.7–6.0), and MCI-multi-domains OR was 2.9 (95% CI, 1.3–6.7). 
Motivation symptoms were present in 13.0% (n = 24) of normal subjects and 36.2% 
(n = 17) of subjects with MCI all types (35.3% in MCI-amnestic, 36.7% in MCI- 
multi- domains). The OR of motivation symptoms in MCI all types was 3.8 (95% CI, 
1.8–8.0), MCI-amnestic OR was 3.9 (95% CI, 1.3–11.9), and MCI-multi-domains 
OR was 3.8 (95% CI, 1.6–9.0).

At 3-year follow-up, 77.1% (n = 131) of cognitively normal subjects were alive 
without dementia; 12.9% (n = 22) were dead without dementia; 5.9% (n = 10) had 
been diagnosed with Alzheimer’s disease (AD) and 4.1% (n = 7) with other demen-
tias. For the subjects with baseline MCI, 18.6% (n = 8) were alive without dementia; 
18.6% (n = 8) were dead without dementia. A total of 56.2% (n = 24) had been 
diagnosed with AD and 7.0% (n = 3) with other dementias. The relative risk (RR) 
for each neuropsychiatric symptom was assessed for progression to AD in subjects 
with MCI and in subjects with no cognitive impairment at baseline. There was no 
statistically significant increased risk for mood symptoms increasing progression 
from MCI to AD (RR = 0.9 [95% CI, 0.6–1.5]). Anxiety symptoms almost doubled 
the risk of progression to AD in subjects with MCI (RR = 1.8 [95% CI, 1.2–2.7]). 
Motivation symptoms did not show statistically significant increased risk of pro-
gression to AD in MCI subjects (RR  =  1.1 [95% CI, 0.7–1.8]). For cognitively 
normal subjects, there was increased risk of developing AD when mood symptoms 
were present at baseline (RR = 1.9 [95% CI, 1.0–3.6]). Motivation symptoms at 
baseline also increased risk (RR  =  1.9 [95% CI, 0.5–7.4]), but baseline anxiety 
symptoms did not (RR = 1.1 [95% CI, 0.5–2.3]).

Conclusions Neuropsychiatric symptoms such as mood (depression), anxiety, and 
motivation symptoms were more common in participants with MCI (66.0%) when 
compared to the population without cognitive impairment (38.9%). Among the 
symptoms examined, anxiety showed highest prevalence (46.8%) in participants 
with MCI, followed by mood (36.2%) and motivation (36.2%) symptoms. At 3-year 
follow-up, baseline anxiety symptoms were associated with an increased risk of 
progression to AD in MCI subjects (RR = 1.8), but not a significantly increased risk 
of developing AD in subjects who were cognitively normal at baseline (RR = 1.1). 
Mood and motivation symptoms did not show a statistically significant increase in 
risk of progression to AD in MCI subjects (RR = 0.9, RR = 1.1, respectively) but 
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showed an increased risk of developing AD in subjects with normal cognition at 
baseline (RR = 1.9 for both).

Strengths of the Study
 1. Longitudinal population-based cohort study.
 2. This study not only assessed the effect of neuropsychiatric symptoms on pro-

gression or development of AD but also evaluated the prevalence of such symp-
toms in MCI population.

 3. There was separation and comparison of general “mood” symptoms into depres-
sion, anxiety, and motivation.

 4. The length of follow-up period (3 years).
 5. The diagnosis of dementia through a three-step procedure.

Limitations of the Study
 1. Small sample size in the final MCI groups.
 2. Large female to male ratio (84.9% female) which can be a confounding factor 

for prevalence of disorders such as depression and anxiety.
 3. Unclear assessment in making cognitive diagnoses of patients who had died.

Take-Home Points
Neuropsychiatric symptoms are more common in individuals with 
MCI. Neuropsychiatric symptoms not only increase the risk of progression of MCI 
to AD but also increase the risk of incidence of AD in individuals without cognitive 
impairment at baseline. Among the various neuropsychiatric symptoms, anxiety 
increases the risk of progression to AD in participants who have a MCI by twofold, 
and depression increases the risk of development of AD by twofold in subjects who 
were cognitively normal at baseline.

Practical Applications of the Take-Home Points
These findings suggest that anxiety symptoms may reflect the neuropathological 
changes responsible for the progression from MCI to AD. It could also be that anxi-
ety is a subjective reaction to the neurodegenerative process in progress. Whether it 
be reflective of actual changes or a subjective reaction, anxiety is common in cogni-
tive impairment, and behavioral agitation is also common in later stages of demen-
tia. Many studies have looked at the impact of depression on dementia, but fewer 
have examined the effect of anxiety. This study proposes that the role of anxiety in 
dementia may be greater than previously known.
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Year of Publication 2013.

Type of Study Systematic review, meta-analysis.

Funding Sources Drug Safety and Effectiveness Network/Canadian Institutes of 
Health Research (DSEN/CIHR; grant no. 257990).

Objectives To examine the efficacy and safety of cognitive enhancers among indi-
viduals with mild cognitive impairment (MCI) via a systematic review and meta- 
analysis [1].

Methods The investigators conducted the systematic review based on the Preferred 
Reporting Items for Systematic reviews and Meta-Analysis for Protocols. In addi-
tion, they published the final systematic review protocol in an open-access journal 
and registered the study with PROSPERO, the international prospective register of 
systematic reviews with the registration no. CRD42012002234.
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Only studies that involved individuals with a diagnosis of MCI who were treated 
with donepezil, rivastigmine, galantamine, and memantine were compared with 
other cognitive enhancers; placebo and supportive care were included in this review. 
Additionally, only randomized clinical trials (RCTs), quasi-RCTs, non-RCTs, 
quasi-experimental (e.g., interrupted time series, controlled before-and-after study), 
and observational epidemiology (cohort study) which reported on cognition, func-
tion, behavior, global status, and mortality or harms were included in this review. 
There were no restrictions based on languages of dissemination, years of publica-
tion, and types of articles, i.e., published and unpublished, for inclusion in the study.

The investigators searched MEDLINE, Embase, the Cochrane Methodology 
Register, the Cochrane Central Register of Controlled Trials, the Cumulative Index 
of Nursing and Allied Health Literature, and AgeLine databases for eligible studies. 
They also searched trial registry websites, the websites of organizations that pro-
duce guidelines and abstracts from conference proceedings. Furthermore, the inves-
tigators contacted the manufacturers of these drugs. They also compiled a list of 
included studies and relevant reviews and then contacted researchers and healthcare 
providers who were experts and well published in this area of research. An experi-
enced librarian conducted the literature searches on November 23, 2011. Two 
authors collected the title and abstract information from each citation independently 
using a preestablished eligibility criterion. All conflicts were resolved by discussion 
or with the involvement of a third reviewer. This process was also followed when 
screening for potentially relevant full-text articles. In cases where additional infor-
mation was needed, the authors of the study were contacted to determine the eligi-
bility of the study.

Results The investigators included a total of ten articles that fulfilled the eligibility 
criteria in the final review. There were seven primary publications and three com-
panion reports that included data from a total of eight RCTs. All the RCTs were 
conducted between 1999 and 2007  in North America, Europe, New Zealand, 
Australia, South America, Israel, and Turkey. Three studies were multicenter trials. 
Four RCTs evaluated donepezil, one study evaluated rivastigmine, two studies eval-
uated galantamine, and one study examined memantine. All the RCTs compared the 
cognitive enhancers to placebo.

The Clinical Dementia Rating (CDR) was the commonly used rating scale to 
diagnose mild cognitive impairment, and the Mini-Mental State Examination 
(MMSE) was also used across the studies to identify cognitive deficits or to exclude 
dementia. The Cochrane risk-of-bias tool indicated that three studies were appraised 
as having a low risk of bias, one study was deemed to have a high risk of bias, and 
the remaining five studies were appraised as having an unclear risk of bias [2].

In the donepezil studies, there were no difference in cognition as measured by 
the MMSE among individuals who received donepezil versus those who received 
placebo (three RCTs, mean difference [MD] = 0.14).
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There was no significant difference in cognition between donepezil or galan-
tamine and placebo that was measured using the Alzheimer’s Disease Assessment 
Scale-cognition component (five RCTs, standardized MD = −0.07). In addition, the 
investigators found no significant differences with this form of cognitive assessment 
for drugs with different modes of action (i.e., donepezil vs. galantamine). For cogni-
tion, the meta-regression analysis favored cognitive enhancers over placebo for 
studies with 12–84 weeks of follow-up when compared to studies with 85–96 weeks 
of follow-up.

There was no significant difference between individuals who received galan-
tamine versus those who received placebo on functional status as measured by the 
Alzheimer’s Disease Cooperative Study activities of daily living inventory (two 
RCTs, MD = 0.30).

In one RCT that evaluated behavioral symptoms using the Neuropsychiatric 
Inventory (NPI), there was no significant difference between individuals who 
received donepezil versus those who received placebo (MD = 0.8).

There was no difference in overall mortality rates between individuals who 
received a cognitive enhancer versus those individuals who received placebo (three 
RCTs, relative risk [RR] = 1.84, 95% confidence interval (CI), 0.41–8.20). There 
was no significant difference in mortality between agents with different modes of 
action (donepezil and rivastigmine versus galantamine). In the only RCT that 
reported on treatment-related mortality, there was no significant difference between 
donepezil and placebo (RR = 2.97).

Individuals receiving cognitive enhancers (donepezil, rivastigmine, or galan-
tamine) had greater frequency of nausea and diarrhea when compared to individuals 
receiving placebo (nausea: four RCTs, RR = 3.04; diarrhea: four RCTs, RR = 2.33). 
Vomiting was more common among individuals receiving donepezil or rivastigmine 
when compared to placebo (three RCTs, RR = 4.40). Headaches were more com-
mon among individuals receiving rivastigmine or galantamine when compared to 
placebo (two RCTs, RR = 1.27). The frequency of serious adverse events was no 
different between individuals receiving cognitive enhancers versus placebo (four 
RCTs, RR = 0.97). There were no significant differences between agents with dif-
ferent modes of action across all of the harm outcomes on meta-regression and 
subgroup analyses. In one study, individuals receiving donepezil had more nausea 
(RR = 2.21), diarrhea (RR = 4.87), and headaches (RR = 2.23) when compared to 
placebo. In another study, greater proportion of individuals receiving galantamine 
experienced bradycardia (RR = 1.52) but lesser number of falls (RR = 0.71) when 
compared to individuals receiving placebo.

Conclusions Cognitive enhancers did not improve cognition or function among 
individuals with MCI. Their use was associated with a greater risk of developing of 
gastrointestinal side effects and headaches. The current data does not support the 
use of cognitive enhancers among individuals with MCI.
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Strengths of the Study
 1. This study provides a comprehensive review of available literature on the use of 

cognitive enhancers among individuals with MCI.
 2. The quality of meta-analysis [3] was good based on the following criteria:

 (i) Study question clearly stated: Yes
 (ii) Comprehensive literature search: Yes
 (iii) Complete data abstraction: Yes
 (iv) Appropriate appraisal of results: Yes
 (v) Evaluation for publication bias: Yes
 (vi) Applicability of results: Yes
 (vii) Funding sources/conflicts of results noted: Unclear

Limitations of the Study
 1. Despite the extensive search of literature, only eight RCTs were included in the 

final analysis.
 2. The demographic information regarding the participants in these studies is lack-

ing, making it difficult to generalize these results across gender, race, and socio-
economic status.

 3. The absence of information regarding comorbidities in the participants makes it 
difficult to generalize the results across all older adult population.

 4. This review’s main limitation is the omission of bias assessment using the 
Cochrane tool [2]. The Cochrane risk of bias tool assesses the reporting of results 
in systematic reviews and meta-analyses. The tool comprises theoretical and 
empirical considerations to appraise bias with particular attention to internal 
validity [2]. The tool suggests review teams build frameworks with parameters 
in mind, such as blinding, randomization, and completion of outcomes reporting 
[2]. Of equal importance is a discussion of the judgments made for each param-
eter. Of note, of the 56 Cochrane assessments completed by the study team (8 
articles under 7 parameters), 25 of them were rated “unclear.” The authors do not 
discuss explanations for these ratings, although the Cochrane risk of bias tool 
recommends including these judgments. It is likely that studies merely left out 
details of the methodology and earned an “unclear” rating on this premise.

Take-Home Points
 1. Overall, cognitive enhancers do not improve cognition or function among indi-

viduals with MCI.
 2. The use of cognitive enhancers was associated with greater rates of gastrointes-

tinal side effects and headaches among individuals with MCI when compared to 
placebo.

 3. The use of cognitive enhancers among individuals with MCI is not associated 
with increased risk for death when compared to placebo.

Practical Application of the Take-Home Points
Individuals with MCI are unlikely to benefit from the use of cognitive enhancers for 
both cognition and function. The use of these drugs is often associated with gastro-
intestinal side effects and headaches. Among individuals with MCI, it would be 
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better to use non-pharmacological treatments like cognitive activities, diet, exercise, 
and the control of vascular risk factor to prevent further cognitive decline.
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Objectives To determine if specific facets of personality are associated with an 
increased risk of developing Alzheimer’s disease (AD) as seen in a long-run longi-
tudinal study as well as by performing meta-analysis of longitudinal studies [1].

Methods This article was effectively two different studies; the first study was a 
long-running longitudinal study, and second study was a pooled meta-analysis [1].

The first study used participants from the Baltimore Longitudinal Study of Aging 
(BLSA), a prospective cohort study of physical and psychological aging. Participants 
(n = 1671) have no physical or cognitive impairments when they enter the study and 
are followed to see if they develop diseases or disabilities as they age [2]. Over the 
course of the study, participants have serial follow-ups with physical and psycho-
logical examinations. The frequency of follow-up varies with age, with increasing 
frequency at older ages. Participants 60–79  years old are tested every 2  years; 
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participants 80 years and older are tested approximately yearly. Subjects included in 
the analyses were cognitively normal at the time of the baseline personality assess-
ment and had at least one follow-up evaluation. About 7% (n = 119) of participants 
in this study were lost to follow-up [1].

At enrollment, each participant was evaluated for history of cerebrovascular dis-
ease, focal neurological abnormalities, and cognitive or behavioral impairment. 
Follow-up evaluations included neuropsychological testing (including the Blessed 
Information Memory Concentration score and the Clinical Dementia Rating (CDR) 
scale or the Dementia Questionnaire), neurological examination, medication review, 
and informant/subject structured interview. Every subject with an abnormal neuro-
psychological test was reviewed at a diagnostic consensus conference where all 
diagnostic and clinical data was available for review. Diagnosis of dementia was 
based on DSM-III-R criteria and diagnosis of AD was based on the National Institute 
of Neurological and Communication Disorders and Stroke-Alzheimer’s Disease 
and Related Disorders Association (NINCDS-ADRDA) criteria [1].

Participants completed the self-report version of the Revised NEO Personality 
Inventory (NEO-PI-R). The NEO-PI-R is a 240-item questionnaire that assesses 30 
facets, 6 for each of the 5 major dimensions of personality – neuroticism (the ten-
dency to experience negative emotions, such as anxiety, anger, and sadness), extra-
version (an inclination toward being sociable, assertive, enthusiastic, and energetic), 
openness (the tendency to be imaginative, unconventional, curious, emotionally and 
artistically sensitive), agreeableness (an interpersonal dimension defined by altru-
ism, trust, modesty, and cooperativeness), and conscientiousness (the tendency to be 
organized, strong-willed, persistent, reliable, and a follower of rules and ethical 
principles). Raw scores were standardized using combined-sex norms as reported in 
the NEO-PI-R manual. In the BLSA sample, the NEO-PI-R factor structure shows 
high congruence with the normative structure (Tucker’s phis = 0.97–0.99), the inter-
nal consistencies for the five dimensions ranged from 0.87 to 0.92, and the test- 
retest correlations for the five dimensions ranged from 0.78 to 0.85 over an average 
interval of 10 years [1].

To test whether personality traits conferred risk of AD, proportional hazards 
regression models were used, controlling for age of personality assessment, sex, 
ethnicity (white vs. others), and education (years of schooling). The analyses were 
conducted separately for each of the five personality domains and each of the facets. 
Personality scores were standardized so that one unit corresponded to a one SD dif-
ference. In addition to the continuous scores, domain scores were recoded to pro-
vide a statistical and graphical comparison of the top and bottom quartiles of the 
distribution. A model that included all five factors simultaneously was tested. The 
time end point was the year of onset of AD-type clinical dementia. Participants who 
did not develop AD were censored at the time of their last clinical evaluation. 
Because of differences in the pathophysiologic processes among dementia sub-
types, 44 participants were excluded who developed non-AD dementia (e.g., vascu-
lar, Lewy body, Parkinson disease). However, the results were similar if these 44 
participants censored at time of onset of non-AD dementia were included [1].
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The population attributable risk (PAR) based on the hazards ratio (HR) of inci-
dent AD associated with the top or bottom quartile of the distribution on a personal-
ity trait vs. the rest of the sample (adjusted for the demographic covariates) was 
estimated using the formula PAR = PRF × ((HR−1)/HR), where PRF is the preva-
lence of the risk factor (i.e., 25%). The PAR estimates are calculated for compari-
sons with established risk factors. PAR estimates, however, are generally based on 
clinically recognized cut points (e.g., the blood pressure value that defines hyperten-
sion), whereas this study used statistical thresholds for the personality traits. In 
addition, in calculating the PAR, this study is not necessarily assuming a direct 
causal link between the risk factor and the outcome [1].

As the APOE ε4 allele is a known risk factor for AD, secondary analyses with 
APOE genotype (presence vs. absence of ε4 allele) as a covariate or moderator of 
the association between personality and incident AD were performed for the subset 
of 1472 participants with available APOE genotype. The analyses were also repeated 
excluding individuals younger than 50 years at initial examination or those who 
developed AD within 2 years after the initial personality assessment. Finally, the 
question of whether sex moderated the association between personality traits and 
incident AD was evaluated. These analyses were conducted using SPSS statistical 
software [1].

The meta-analysis aspect of the study searched PubMed and Scopus databases 
up to February 2012 and screened the reference lists for relevant articles. The focus 
was on prospective cohort studies with five-factor model personality traits assessed 
at baseline in cognitively healthy participants who were evaluated at follow-up for 
incident AD. When there were multiple publications from the same sample, they 
considered one effect for each trait from each sample. To reduce variability across 
studies, generally the risk estimates from the main model were chosen with age, sex, 
education, and ethnicity as covariates. The logHR and standard error were scaled in 
each study to correspond to the effect associated with one SD difference on the 
trait [1].

The authors performed random-effects model meta-analysis. A random-effects 
meta-analysis model assumes that the observed estimates of treatment effect can 
vary across studies because of real differences in the treatment effect in each study 
as well as sampling variability (chance). Thus, even if the studies had an extremely 
large sample size, the observed study effects would still vary because of the real 
differences in treatment effects. Such heterogeneity in treatment effects is caused by 
differences in study populations (such as age of patients), interventions received 
(such as dose of drug), follow-up length, and other factors [3]. Heterogeneity was 
evaluated using the Q statistic, and publication bias was evaluated statistically with 
the Kendall’s tau and Egger test. This was conducted using the Comprehensive 
Meta-Analysis software package [1].

Results In the BLSA, participants were monitored for a mean of 12  years 
(mean = 12, SD = 6, range = 1–22). Onset of clinical AD diagnosis occurred in 90 
individuals within an average of 8 years (SD = 8, range = 1–18) from baseline per-
sonality assessment. The incident dementia group was older and more likely to be 
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white. This was partially because many minorities were recruited later in the study. 
Sex and education were not found to be significantly associated with the onset 
of AD [1].

Certain personality traits were found to be significantly associated with the 
development of AD. For each SD increase in neuroticism, the risk of incident AD 
increased by more than 30% (HR, 1.37; 95% CI, 1.09–1.73). The authors calculated 
that more that 10% of AD cases in the population could be attributed to high neu-
roticism (top quartile vs. others; HR, 2.02; PAR, 13%). A similar effect was observed 
for conscientiousness (HR, 0.69; 95% CI, 0.55–0.87); the risk of incident AD was 
three times higher in the lowest vs. the highest quartile. Like neuroticism, the pro-
portion of AD cases that could be contributed to low conscientiousness was about 
10% (bottom quartile vs. others; HR, 1.74, 11%) [1].

Separate analyses were performed. One set looked to see if there was more of an 
association or interaction between the personality factors beyond the apparent cor-
relation of high neuroticism and low conscientiousness. No further associations or 
interactions were found. Another set of analyses looked at the APOE e4 allele as an 
additional covariate that increased the risk of AD and was associated with scoring 
in the top quartile of neuroticism (HR, 3.82; 95% CI, 1.85–7.89) or the bottom 
quartile of conscientiousness (HR, 3.40; 95% CI, 1.39–8.28). The authors tested for 
additional interactions between the five factors and APOE e4 variant. High open-
ness was protective against AD for the APOE e4 carriers (interaction term: HR, 
0.58; 95% CI, 0.34–0.98). For those who were noncarriers, high agreeableness was 
protective against AD (interaction term: HR, 1.87; 95% CI, 1.10–3.16) [1].

At the personality facet level, the anxiety, angry hostility, and depression aspects 
of neuroticism increased the risk of incident AD by more than 30%; there was a 
trend for vulnerability (P  =  0.05). Among the facets of conscientiousness, self- 
discipline had the strongest association, followed by competence, order, and duti-
fulness; risk of incident AD was reduced by more than 30% for each SD higher 
score on any of these facets. One facet of openness, openness to new ideas, was 
associated significantly with a 25% reduced risk of AD for each SD increase in 
score [1].

The meta-analysis included data from four other trials in addition to the BLSA 
data. Longitudinal studies looking at neuroticism and incident AD were the most 
common, with 5054 participant samples, but there was less available data for the 
remaining four personality factors, with only 3342 participants. Personality facets 
were unable to be analyzed due to insufficient data. The NEO-PI-R instrument was 
utilized in all studies. Neuroticism was found to have a highly significant effect – 
every SD increase in this trait increased the risk of AD by 30% (HR, 1.33; 95% CI, 
1.21–1.45). This association was highly consistent across studies, and there was no 
statistical evidence of publication bias (Kendall’s z-tau = 1.22; P = 0.22; and Egger’s 
regression intercept test: t = 1.87; df = 3; P = 0.16). Low scores on conscientious-
ness were associated with a higher risk of incident AD (HR, 0.77; 95 CI, 0.69–0.86; 
P = 2 × 10−6). There was no evidence of heterogeneity (P = 0.55) or publication bias 
(P  >  0.05). Openness (HR, 0.86; 95% CI, 0.77–0.96; P  =  0.008; heterogeneity, 
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P  =  0.91; publication bias, P  >  0.05) and agreeableness (HR, 0.88; 95% CI, 
0.79–0.98; P = 0.019, heterogeneity, P = 0.51; publication bias, P > 0.05) were also 
associated with a lower risk of AD, but there was no significant association for 
extraversion (HR, 0.96; 95% CI, 0.86–1.07; P = 0.53) [1].

Conclusions Neuroticism is directly and conscientiousness is inversely associated 
with risk of developing Alzheimer’s disease. The highest quartile of neuroticism 
and the lowest quartile of conscientiousness each accounts for more than 10% of the 
cases of AD. For people who are carriers of the APOE e4 risk allele, being in the top 
quartile of openness is significantly protective against developing AD. For those 
who are noncarriers, agreeableness is significantly protective against develop-
ing AD [1].

Strengths of the Study
 1. Longitudinal cohort studies are highly valid in determining long-term trends and 

changes over time. The Baltimore Longitudinal Study of Aging (BLSA) is the 
longest running study on aging in the world [2].

 2. Only 7% (119) of the 1671 patients were lost to follow-up, a relatively low level 
of attrition given the size and duration of the study [1].

 3. A robust and detailed personality assessment was used [1].
 4. The meta-analyses indicated a high degree of consistency across studies which 

served to strengthen the overall results [1].
 5. The article combined two different types of studies (a longitudinal study and a 

meta-analysis) and found similar results with both [1].

Limitations of the Study
 1. The observational nature of the BLSA and the studies included in the meta- 

analysis [1].
 2. The BLSA sample is not representative of the US population. For instance, the 

BLSA did not even include women until 1978 [2].
 3. All the meta-analysis studies examined neuroticism, but not all of the meta- 

analysis studies examined the other four personality traits [1].
 4. We do not know how stable personality is across a lifetime, which limits how 

much we can infer from the results. If we knew that personality is 100% stable, 
this data would seem to support intervening as early as possible. But, if personal-
ity can change significantly across a lifetime, perhaps the high neuroticism and 
low conscientiousness that we are seeing as associated with dementia is actually 
a type of dementia prodrome [1].

Take-Home Points
Combining the BLSA’s decades of cognitive testing and personality inventories 
with meta-analyses shows us that high neuroticism and low conscientiousness are 
significant risk factors for Alzheimer’s dementia [1].

Practical Applications of the Take-Home Point
Increasing our awareness of the connection between high neuroticism, low consci-
entiousness, and AD allows clinicians to identify individuals at greater risk of 
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AD. This association indicates that there may be value in more intensively monitor-
ing or treating this population [1].
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Objectives In this systematic review and meta-analysis, the investigators synthe-
sized evidence from longitudinal observational studies regarding the modifiable risk 
factors that predict the conversion of individuals with mild cognitive impairment 
(MCI) to dementia [1].

Methods The investigators define MCI as cognitive impairment that was identified 
from objective neuropsychological tests, in the absence of functional impairment or 
dementia. They defined modifiable risk factors as factors potentially changeable 
through lifestyle or existing medical treatment. The investigator authors conducted 
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literature searches via PubMed and Web of Knowledge for longitudinal studies con-
necting modifiable risk factors for the incidence of dementia among individuals 
with MCI using specific search terms. There were no limits applied for language or 
date of publication. Additionally, the authors searched the references of included 
articles.

One author extracted the study characteristics and findings, whereas two of the 
authors independently assessed the studies for bias using a criterion that was devised 
from published checklists (10). Studies were considered of high quality if the study 
subjects were a defined representative sample of participants assembled at a com-
mon point in their disease or recruited to be representative of the general older 
population, with a response rate of at least 60% of eligible potential participants [1]; 
the participants were followed-up for at least a year, with at least 70% participation; 
and the diagnostic criteria for MCI and dementia were objective or applied in a 
“masked” fashion. All disagreements were resolved by consensus. The authors 
graded the evidence in support of the conclusions into three grades: grade 1 evi-
dence, consistent evidence from higher-quality studies; grade 2 evidence [1], from 
a single higher-quality study or was consistent with evidence from other studies; 
and inconsistent evidence, notably inconsistent with other studies. When the data 
from at least three studies could be combined, the authors conducted a meta- analysis 
on the findings. The study analysts calculated unadjusted pooled odds ratios for 
dichotomous outcomes and standardized effect sizes from means and standard devi-
ations for continuous outcomes.

Results The systematic review yielded 62 eligible studies reported in 76 articles. 
The final review discusses 17 epidemiological studies and 45 clinical studies. The 
meta-analyses included 30 of the 62 studies, with other results being reported 
qualitatively.

 A. Risk Factors for Cerebrovascular Disease

 1. Diabetes: There is grade 2 evidence that diabetes increases the risk of 
Alzheimer’s dementia among individuals with amnestic MCI. Diabetes also 
increases the risk of any-cause dementia in individuals with any-type or non- 
amnestic MCI (pooled odds ratio (OR)  =  1.65; 95% CI, 1.12–2.43). 
Prediabetes predicts conversion from any-type MCI to all-cause dementia 
[1]. Available data from both epidemiological and clinical studies of amnes-
tic MCI and any-type MCI appeared consistent.

 2. Hypertension: Data from epidemiological and clinical studies indicates that 
there is grade 2 evidence that hypertension does not predict the conversion 
from any-type MCI to all-cause dementia (pooled OR  =  1.05; 95% CI, 
0.60–1.85). However, the evidence regarding conversion from amnestic MCI 
to Alzheimer’s dementia is inconsistent.

 3. Hypercholesterolemia: There is grade 2 evidence that hypercholesterolemia 
is not associated with risk of conversion from any-type MCI to all-cause 
dementia (pooled OR = 0.92; 95% CI, 0.50–1.68). However, the evidence for 
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the risk of Alzheimer’s dementia among individuals with amnestic MCI is 
inconsistent.

 4. Smoking: When the data is controlled for age, there is grade 1 evidence that 
smoking is not associated with risk of conversion from amnestic MCI to 
Alzheimer’s dementia or any-type MCI to all-cause dementia (unadjusted 
pooled OR = 0.45; 95% CI, 0.24–0.84) [1].

 5. Alcohol: There is grade 2 evidence that heavy alcohol use predicts conver-
sion from any-type MCI to dementia. However, there is inconsistent evi-
dence regarding the moderate alcohol use and the risk for dementia among 
individuals.

 6. Metabolic syndrome: It is defined as ≥3 of the following: abdominal obesity, 
elevated plasma triglycerides, low HDL cholesterol, hypertension or antihy-
pertensive treatment, and high fasting plasma glucose. There is grade 2 evi-
dence that the metabolic syndrome predicts a greater risk of all-cause 
dementia among individuals with amnestic MCI [1].

 B. Neuropsychiatric Symptoms

 1. Depression: Data from epidemiological studies indicates that there is 
grade 1 evidence that more depressive symptoms predict the conversion 
from any- type MCI to all-cause dementia. However, data from clinical 
studies is inconsistent about whether depressive symptoms predict the 
conversion from amnestic MCI to Alzheimer’s dementia or to any-cause 
dementia [1].

 2. Anxiety: Evidence regarding anxiety symptoms being associated with the 
conversion from amnestic MCI to Alzheimer’s dementia and whether apathy 
predicts the risk of conversion from amnestic MCI to Alzheimer’s dementia 
or from any-type MCI to dementia is large (pooled OR = 20.11; 95% CI, 
20.34–0.11).

 3. Any neuropsychiatric symptom: Data from clinical studies indicate that 
there is grade 2 evidence to suggest that the presence of neuropsychiatric 
symptoms among individuals with any-type MCI predicts the conversion to 
all-cause dementia.

 C. Dietary Factors

 1. Mediterranean diet: There is grade 2 evidence that the use of a Mediterranean 
diet decreases risk of conversion from amnestic MCI to Alzheimer’s 
dementia [1].

 2. Folate: There is grade 2 evidence that a lower folate serum level predicts 
conversion from any-type MCI to all-cause dementia.

 3. Homocysteine: There is inconsistent evidence whether higher serum 
homocysteine level predicts the conversion of individuals with MCI to 
dementia.

 4. Copper: There is grade 2 evidence that higher serum level of copper pre-
dicted the conversion from amnestic MCI to Alzheimer’s dementia.
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 D. Education

There is grade 1 evidence from both clinical and epidemiological studies that 
amount of education does not predict the conversion from any-type MCI to 
all-cause dementia or from amnestic MCI to Alzheimer’s dementia.

 E. Others

 1. Physical activity: Greater physical activity predicts the conversion from any- 
type MCI to all-cause dementia in clinical studies.

 2. Body mass index (BMI): Low body mass index predicts the conversion from 
any-type MCI to all-cause dementia in clinical studies.

 3. Atrial fibrillation: The presence of atrial fibrillation predicts the conversion 
from any-type MCI to all-cause dementia in clinical studies.

 4. Antidementia drugs: Antidementia drugs reduce the risk of conversion from 
any-type MCI to all-cause dementia in a clinical study, but not in a higher- 
quality epidemiological study.

 5. Estrogen: Estrogen replacement therapy predicted a shorter time to conver-
sion from any-type MCI to all-cause dementia, but did not increase the over-
all risk for dementia.

 6. Anticholinergic drug: In one epidemiological study, after controlling for age, 
the use of anticholinergic drugs predicted conversion from any-type MCI to 
all-cause dementia among women but not in men [1].

Conclusions Available evidence indicates that diabetes increases the risk of con-
version to dementia. Other modifiable prognostic factors include prediabetes, meta-
bolic syndrome, neuropsychiatric symptoms, and low dietary folate levels. 
Additionally, interventions to reduce neuropsychiatric symptoms may reduce the 
incidence of dementia.

Strengths of the Study
 1. The review’s strengths include the combination of epidemiological studies and 

clinical studies, with 62 studies analyzed across 76 articles.
 2. The authors stratified evidence by quality (sample representativeness, adequate 

follow-up, and clear diagnostic criteria). Fourteen studies were considered to be 
of “high quality.”

 3. Additionally, the authors stratified study findings’ strengths by grade or relation-
ship to other studies’ findings in the high-quality category.

 4. A variety of clinical variables portray a broad range of possible factors, includ-
ing cerebrovascular disease, concurrent neuropsychiatric symptoms, and 
lifestyle.

 5. Based on the Newcastle-Ottawa Quality Assessment Scale bias for cohort stud-
ies [2], this review is adequate in its comparability and outcome assessment. 
However, the representation of the study samples (epidemiological studies and 
clinical studies) is not discussed. Descriptions of high-quality epidemiological 
studies’ demographics would be beneficial to the discussion because the team’s 
designation of “grade 1 evidence” involves the relation of these cohorts to one 
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another. However, the designation of “high-quality studies” mandated a repre-
sentative study, so it may be reasonable to assume that the 14 high-quality stud-
ies were comparable (Table 59.1).

Limitations
 1. The exclusion criteria for studies are minimal (abstracts).
 2. Authors address a former review that concluded that preventative treatments in 

persons with MCI were ineffective in reducing the incidence of dementia. While 
the clinical utility of addressing modifiable risk factors is appealing, the transla-
tion to clinical utility and preventative medicine is lacking [3].

 3. The diagnostic criteria for MCI do not specify memory loss in all of the studies. 
This lack of specificity may confound early signs of dementia as opposed to a 
diagnosis of MCI.

 4. For studies examining alcohol’s relationship to the incidence of dementia, heavy 
alcohol consumers were not represented well in the samples.

 5. Studies examining education found no relationship between years of schooling 
and risk of AD; a possible confound in studies exploring education level would 
be the degree of socialization in career paths, which may correlate with higher 
educational levels in some professions.

 6. Studies were evaluated against the criteria adopted by the authors.
 7. Most study evidence was “grade 2” or supported by a single high-quality study; 

the only evidence marked by “grade 1” quality is the lack of association of smok-
ing, education, or depression with dementia incidence. The latter findings were 
insignificant in clinical studies.

Table 59.1 Quality Assessment Scale

Domain Description
Score (1 
or 0)

Selection

Representativeness of the exposed cohort No description of the 
derivations of the cohort

0

Selection of the nonexposed cohort No description of the 
derivation of the nonexposed 
cohort

0

Ascertainment of exposure Structured interview 1
Demonstration that the outcome of interest was not 
present at the start of the study

Yes 1

Comparability

Studies control for Age, education 2
Outcome

Assessment of outcome Record linkage 1
Was follow-up long enough for outcomes to occur? Yes 1
Subjects lost to follow-up unlikely to introduce bias; 
small number lost; > % (select an adequate %) 
follow-up

60% 1

Adapted from Wells et al. [2]
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 8. Participant follow-up was only 1  year long for the “high-quality” category; 
strengths of risk relationships may have increased with longer follow-up more 
representative of clinical practice treating older adults.

Take-Home Points
 1. While little is known about preventative approaches to mitigate the risk of 

dementia in MCI patients, epidemiological studies suggest potentially  modifiable 
risk factors: diabetes, metabolic syndrome, neuropsychiatric symptoms (includ-
ing depression), and low folate diets.

 2. The Mediterranean diet decreased the risk of AD in amnestic MCI patients in 
one study.

Practical Application of the Take-Home Points
For patients with MCI, dietary approaches and lifestyle modifications in metabolic 
syndrome and diabetes may ameliorate the risk of dementia. Similarly, treating 
comorbid depression presents the greatest potential to lessen the risk of AD.
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Objectives To describe several impacts of pharmacologic management in LBD 
delineated in a combined systematic review and meta-analysis [1].

Methods The authors searched a variety of resources, including online databases, 
clinical trial registers, and the gray literature (e.g., those materials that may have not 
been published through traditional academic routes). Furthermore, they explored 
references listed in related works and consulted with experts; there were no pre-
specified criteria for length or language. The selected studies included subjects with 
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diagnoses of DLB, PDD, or LBD and pharmacologic intervention and contained 
defined outcome metrics.

The studies were categorized by treatment strategy and level of evidence. 
Methodological quality was graded using the Quality Assessment Tool of 
Quantitative Studies, with several domains of each study being rated as either weak, 
moderate, or strong in quality. For the meta-analysis, a random-effects or fixed- 
effects model was used depending on the degree of study heterogeneity. The authors 
summarized findings to the best of their ability when data could not be 
synthesized.

Results Of the 28,568 works that were screened, 633 advanced to further review, 
197 met inclusion criteria, and 44 were ultimately analyzed. There was a wide range 
of pharmacologic agents captured in the analysis, spanning from cholinesterase 
inhibitors (ChEIs), memantine, armodafinil/modafinil, piracetam, antiparkinsonian 
medications, antipsychotics, antidepressants, sedatives, anticonvulsants, and herbal 
treatments. Forest plots demonstrated the effects of ChEIs on global clinical 
response, cognitive function, and neuropsychiatric symptoms and the effect of 
memantine on global clinical response. Descriptive summaries detailed relevant 
findings for the remaining pharmacologic interventions and their outcomes.

ChEIs Subjects who received donepezil and rivastigmine were more likely to have 
measurable improvement on clinical rating scales [risk ratio (RR) = 1.37, 95% con-
fidence interval (CI), 1.15–1.62]. When assessed for an absence of deterioration, 
those receiving ChEIs again fared better than those receiving placebo (RR = 1.26, 
95% CI, 1.01–1.57). Utilizing changes in clinical impression as a continuous vari-
able, those treated with ChEIs evidenced a mean decrease of 0.55 points, consistent 
with observed improvements (95% CI, −0.82 to −0.28). Studies of cognitive effects 
used the Mini-Mental State Examination (MMSE) and showed subjects receiving 
ChEIs experienced an improvement of 1.26 points (95% CI, 0.66–1.86).

In studies using the ten-item Neuropsychiatric Inventory (NPI-10), ChEIs did 
not have a statistically significant effect (−1.36, 95% CI, −3.20 to 0.47), although 
the authors point out there was significant heterogeneity among the studies. Sub- 
analyses of six studies did find effects for donepezil and rivastigmine in the treat-
ment of neuropsychiatric symptoms (NPS) in PDD, but not in DLB. In two studies 
using the shorter four-item NPI (apathy, depression, delusions, and hallucinations), 
ChEIs were efficacious in DLB [weighted mean difference (WMD) = −3.36, 95% 
CI, −5.85 to −0.87], although further subgroup analysis demonstrated benefit from 
donepezil but not rivastigmine. Treatment with ChEIs potentially offers functional 
benefits in PDD, though it appeared this effect was driven by rivastigmine and not 
donepezil.

While studies utilizing galantamine were limited to one each for DLB and PDD, 
galantamine was favored on measures of cognition and neuropsychiatric symptom-
atology, although the data on cognitive improvements in DLB were mixed.
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A single uncontrolled trial assessing the impact of abrupt withdrawal of ChEIs 
pointed to worsening cognition in DLB and PDD and increases in neuropsychiatric 
disturbances in PDD.

Other Agents
Memantine: Studies of memantine included in this paper did not demonstrate sig-
nificant improvements in cognition, neuropsychiatric symptoms, or function.

Wake promoting agents: Armodafinil may improve wakefulness in DLB, and a 
retrospective review revealed half of patients treated with armodafinil or modafinil 
were rated as minimally improved, with another third rated as much improved.

Piracetam: No between-group differences on a number of clinically relevant 
measures.

Antiparkinsonian agents: While levodopa afforded motor benefits in a percent-
age of patients with PDD and DLB, it is worth noting a sizable number also devel-
oped psychotic symptoms. Levodopa withdrawal did not appear to worsen motor, 
non-motor, and cognitive measures in a trial of patients with PDD. There were no 
studies of amantadine in DLB, and one uncontrolled trial in PDD suggests modest 
improvements in only 2 out of 15 cognitive assessments. Rotigotine, a dopamine 
agonist, may lessen severity of disability and anxiety in PDD. Selegiline, a mono-
amine oxidase inhibitor (MAOI), had no benefit in PDD and no studies for DLB 
were found.

Antipsychotics: Studies of the antipsychotics – clozapine, olanzapine, quetiap-
ine, and risperidone – were analyzed. Clozapine was effective in lowering agitation 
scores in PDD, weighed against the classic side effects of clozapine including seda-
tion, sialorrhea, and constipation. Efficacy of olanzapine was mixed, suggesting 
lower doses may have benefit for neuropsychiatric symptoms but this effect is lost 
beyond 5  mg/day. Studies suggest olanzapine is poorly tolerated in DLB and 
PDD. Findings for quetiapine were also mixed, with a randomized controlled trial 
revealing no differences in a number of outcomes, including neuropsychiatric 
symptoms, cognitive performance, daily functioning, motoric ability, and clinical 
change. Risperidone appears to be poorly tolerated and ineffective in DLB, although 
it may have had benefit for neuropsychiatric symptoms and functioning in PDD 
with psychosis without significant side effects. A caveat of the risperidone in PDD 
with psychosis study is that it was an uncontrolled trial.

Antidepressants: In a small trial of citalopram in DLB, over 70% of participants 
withdrew due to an inability to tolerate the drug. Duloxetine, escitalopram, and 
trazodone may reduce depressive symptoms, although no numeric data were avail-
able for these latter two agents.

Sleep promoting agents: Clonazepam and ramelteon may lessen sleep distur-
bances, with ramelteon also showing improvements in caregiver burden and neuro-
psychiatric symptoms more broadly.

Anticonvulsants: Single case reports found gabapentin reduced restless leg 
symptoms and agitation in DLB and PDD, respectively. Case series suggest 
zonisamide may offer demonstrable benefits for function, caregiver burden, neuro-
psychiatric symptoms, and motor ability.
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Herbals: Yokukansan, an herbal agent, may reduce neuropsychiatric symptoms 
in DLB and PDD, recognizing that the DLB data was from a randomized crossover 
trial and the PDD data from an uncontrolled trial.

The authors were unable to find research on patient and caregiver perspectives as 
they relate to pharmacologic interventions. Cost-effectiveness studies were limited 
and mixed in their results.

Conclusions In LBD, ChEIs appear to have benefits on outcomes of cognition and 
neuropsychiatric symptoms, with the evidence being more robust for donepezil and 
rivastigmine than for galantamine. Memantine does not convincingly provide much 
clinical benefit. A number of other agents may be useful in the management of 
LBD, but double-blind randomized controlled trials are lacking in the literature.

Strengths of the Study
 1. The authors utilized a systematic review and, when feasible, a meta-analysis of 

those studies included.
 2. Unpublished data, i.e., the gray literature, were included in the search in an 

attempt to limit publication bias.
 3. Studies were assessed on the basis of their methodological rigor and level of 

evidence.

Limitations of the Study
 1. Several studies were of smaller sample sizes, open label, uncontrolled, or limited 

to case series and single case reports.
 2. Some of the analyses were impacted by considerable heterogeneity.
 3. Only 9 of 16 studies contained data for the global response proportions, and 5 of 

16 studies were useful for calculating the cognitive response proportions.
 4. Diagnostic purity in studies may have been variable.
 5. For the analysis, there was a need to estimate data when missing and not readily 

available from the original authors.
 6. There is growing uncertainty as to how accurate and useful it is to consider PDD 

and DLB as separate diagnostic entities. Much of the research included in this 
paper makes this distinction, which may in fact be arbitrary and could cloud the 
overall picture.

Take-Home Points
Reasonably high-level evidence supports the use of ChEIs in treating cognitive 
impairment and neuropsychiatric symptoms due to LBD. Although well tolerated, 
memantine appears to be of minimal, if any, benefit. A variety of other drugs span-
ning antidepressants, antiparkinsonian agents, wakefulness-promoting agents, anti-
psychotics, sleep aids, anticonvulsants, and herbals possess varying degrees of 
efficacy with a wide range in the quality of their evidence.

Practical Applications of the Take-Home Point
ChEIs may benefit patients experiencing cognitive impairment and neuropsychiat-
ric symptoms due to LBD, while the evidence is more variable for a range of other 
pharmacologic agents. The use of ChEIs or any other central nervous system (CNS) 
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active pharmacotherapy should weigh the risks and benefits in addition to utilizing 
shared decision-making between the provider, patient, and/or surrogate decision- 
maker (s).
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Objectives The investigators wanted to evaluate the association between AD and 
its modifiable risk factors [1].

Methods The investigators followed the Meta-analysis Of Observational Studies 
in Epidemiology (MOOSE) Group and the PRISMA 2009 guidelines for systematic 
review and meta-analysis in addition to the Cochrane Collaboration definition of 
systematic reviews and meta-analysis. They searched PubMed and the Cochrane 
Database of Systematic Reviews for studies that reported risk factors of AD from 
August 1968 to July 2014 using the search terms “Alzheimer’s disease,” “demen-
tia,” and “risk factor.” The investigators only searched for papers published in 
English language. The bibliographies of retrieved studies and all relevant articles on 
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the topic were searched for additional studies. They included studies if these studies 
reported on the odds ratio (OR) or relative risk (RR) of AD using a longitudinal 
cohort study or retrospective case-control study design, the study population was 
representative of the general population, and the exposures were considered to be 
positively or negatively associated with a later diagnosis of AD and were potentially 
modifiable. Any disagreement between authors on which studies to include was 
resolved by further discussion until an agreement was reached.

Only exposures with significant associations were included. If studies utilized 
multiple control groups, the authors prioritized randomly selected and healthy con-
trols with no cognitive disease evidence at baseline. The authors prioritized indi-
viduals with AD without cerebrovascular disease. The authors stratified the results 
of continuous or dose-dependent exposures and converted these into categorical 
classifications. The combined results formulated a pooled effect size for exposures 
reported across studies. The calculation of a population attributable risk (PAR) used 
the largest study population as a proxy for the global population.

The investigators assigned three grades of evidence in support of the conclusion 
based on two elements – the pooled sample size and heterogeneity. Grade I evidence 
was defined as both pooled population >5000 and lower heterogeneity (I2 < 50%). 
Grade II-A evidence was defined as pooled population >5000 but with higher het-
erogeneity (I2 ≥  50%). Grade II-B evidence was defined as lower heterogeneity 
(I2 ≥ 50%) but with pooled population <5000. Grade III evidence was defined as 
both pooled population <5000 and higher heterogeneity.

Results A total of 351 articles were eligible for inclusion in the systematic review, 
and 323 of these articles were included in the meta-analysis. Thirteen risk factors 
demonstrated significant associations: 11 with Grade I evidence and 2 with Grade 
II-A evidence. There were 23 protective factors: 18 with Grade I evidence and 5 
with Grade II-A evidence. No significant association was found for 23 factors: 19 
with Grade I evidence and 4 with Grade II-A evidence.

 1. Risk Factors

Grade I evidence exists for the following 13 risk factors being associated with an 
increased risk for AD, noted in descending order of effect size: heavy smoking 
(55.5–156 pack years), low diastolic blood pressure (DBP) (≤70  mm Hg), high 
body mass index (BMI) in midlife, carotid atherosclerosis, diabetes mellitus 2 in 
Asian population, low BMI (≤30), low educational attainment, high total homocys-
teine levels, depression, systolic blood pressure (SBP) ≥160 mm Hg, and frailty.

Grade II-A evidence exists for the following two risk factors being associated 
with an increased risk for AD, noted in descending order of effect size: current 
smoking among the Asian population and neuroticism.

 2. Protective Factors

Grade I evidence exists for the following 18 protective factors against the devel-
opment of AD, noted in descending order of effect size: arthritis, high folate intake, 
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current statin use, coffee/caffeine drinking, cognitive activity, ever use of estrogen, 
light to moderate drinking, ever alcohol use, cancer, heart disease, metabolic syn-
drome, antihypertensive medications, high vitamin E intake, high vitamin C intake, 
nonsteroidal anti-inflammatory drug (NSAID) use, high BMI in late life, current 
smoking in Western population, and ever-smoking.

Grade II-A evidence exists for the following five protective factors against the 
development of AD, noted in descending order of effect size: a healthy diet pat-
tern, high AB42/AB40 ratio, fish consumption, high education, and physical 
activity.

 3. No Significant Association

Grade I evidence exists for the following 19 factors having no significant asso-
ciation with the development of AD: docosahexaenoic acid, alcoholism, combina-
tion of vitamin E and C, past smoking, suburban area versus rural area, 
eicosapentaenoic acid, elevated cholesterol level, stroke, diabetes mellitus 2  in 
Western population, SBP ≥130–140, high density lipoprotein, general anesthesia, 
low frequency electromagnetic field (EMF), kidney disease, head trauma with or 
without loss of consciousness, high fasting insulin level, occupational pesticide 
exposure, high intake of saturated fat, and peripheral arterial disease.

Grade II-A evidence exists for the following four factors having no significant 
association with the development of AD: no partner versus having a partner, alumi-
num in drinking water supply, atrial fibrillation, and heart failure.

Publication bias (as assessed via Eggers test and the trim and fill method) was 
present in ten factors. The bias had barely any effect on the summary estimate 
for personality (neuroticism) and depression but did influence the summary esti-
mate for high educational attainment, stress, high serum total homocysteine 
(tHcy) levels, high serum total cholesterol level, docosahexaenoic acid (DHA) 
consumption, low educational attainment, heavy smoking, and high participa-
tion in cognitive activity. However, their adjusted statistical meanings were not 
altered.

The investigators calculated the population attributable risks (PAR) for the 9 of 
the 13 risk factors that showed a significant positive association (Grade I and II-A) 
with the development of AD, for which the global prevalence was available. The 
significant risk factors where the global prevalence was available included obesity 
(3.4%), current smoking in the Asian population (34.7–61.1% for men and 0.5–2.6% 
for women), carotid atherosclerosis (25.4% for men and 26.4% for women), 
DM-2  in the Asian population (8.2%), low education (≤primary school; 40%), 
hyperhomocysteine (27.5%), depression (13.2%), hypertension (8.9%), and frailty 
(4.9–27.3%). These nine potentially modifiable risk factors contribute to roughly 
66% of AD cases globally based on their combined PAR.

Conclusions Modifiable risk factors exist for AD across diet, lifestyle, medica-
tions, biochemical exposures, mental health, and chronic conditions. Interventions 
to modify these factors may decrease the incidence of AD.
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Strengths of the Study
 1. At the time of publication, this study is the most comprehensive review of litera-

ture investigating the modifiable risk factors of AD.
 2. The authors adhered to rigorous meta-analysis and systematic review standards 

outlined by the Meta-analysis Of Observational Studies in Epidemiology 
(MOOSE) Group [2], the PRISMA 2009 guidelines [3], and the Cochrane 
Collaboration [4]. Studies considered for inclusion met the criteria of the 
 Newcastle- Ottawa scale [5]. Publication bias was assessed via the Egger test and 
the trim and fill method [6].

 3. The studies selected were analyzed using standards for high quality. Please see 
the Methods section for details of the grading system.

 4. Considerations of modifiable risk factors include 67 associations, and priority 
was assigned to the 36 associations demonstrating significant findings. The 
authors also excluded 61 additional factors due to inconsistencies in methodol-
ogy or reporting.

 5. Subgroup analyses determined the impact of any single study on the pooled 
effect sizes. The statistical significance of these factors did not change. This 
analysis supported the validity of the findings of each included study.

 6. The inclusion of a PAR calculation demonstrates that as many as 66% of AD 
cases may result from modifiable risk factors. This data supports the argument 
that modifiable risk factors are worth addressing to reduce the incidence of AD.

Limitations
 1. The authors included only English language studies. This search parameter may 

limit the body of data such that other cultural, geographical, and lifestyle factors 
are unexamined.

 2. Since factors were stratified categorically, the exploration of dose-dependent 
relationships was minimal. However, subgroup analyses demonstrated an 
increased risk of AD in persons with midlife BMI ≥30 and education ≤6–8 years, 
implying a dose-dependent relationship.

 3. Grades of evidence did not necessarily correspond to statistical significance. As 
such, some claims of high-grade evidence (increased AD risk associated with 
factors such as heavy smoking, high systolic blood pressure, and low BMI) are 
somewhat misleading without statistical significance.

 4. The clinical significance is difficult to ascertain or explain for some factors; 
metabolic syndrome and heart disease are significant protective factors, while 
high BMI in midlife, diabetes in the Asian population, and carotid atherosclero-
sis are significant risk factors.

Take-Home Points
Promoting positive health behaviors such as a nutritious diet (folate, vitamins C/E, 
fish), remaining physically active, addressing depression, engaging in cognitive 
activity, and limiting alcohol consumption as well as treating underlying metabolic 
conditions such as hypertension, obesity, and diabetes may contribute to modifying 
the population’s AD risk profile.
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Practical Application of the Take-Home Points
Geriatric psychiatrists can play a significant role in advocating for interventions 
addressing modifiable risk factors. Clinicians may also consider partnering with 
primary care physicians to amplify health interventions across diet, exercise, medi-
tation choices, and chronic conditions.

References

 1. Xu W, Tan L, Wang HF, Jiang T, Tan MS, Tan L, Zhao QF, Li JQ, Wang J, Yu JT.  Meta- 
analysis of modifiable risk factors for Alzheimer’s disease. J Neurol Neurosurg Psychiatry. 
2015;86(12):1299–306.

 2. Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD, Rennie D, Moher D, Becker BJ, 
Sipe TA, Thacker SB.  Meta-analysis of observational studies in epidemiology: a proposal 
for reporting. Meta-analysis Of Observational Studies in Epidemiology (MOOSE) group. 
JAMA. 2000;283(15):2008–12.

 3. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart LA, 
PRISMA-P Group. Preferred reporting items for systematic review and meta-analysis proto-
cols (PRISMA-P) 2015 statement. Syst Rev. 2015;4(1):1.

 4. Green S, McDonald S.  Cochrane collaboration: more than systematic reviews? Intern Med 
J. 2005;35(1):3–4.

 5. Wells G, Shea B, O’Connell D, Peterson J, Welch V, Losos M, Tugwell P, Ga SW, Zello G, 
Petersen J. The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomised 
studies in meta-analyses 2014. https://web.archive.org/web/20210716121605id_/http://www3.
med.unipmn.it/dispense_ebm/2009-2010/Corso%20Perfezionamento%20EBM_Faggiano/
NOS_oxford.pdf. Accessed on 17 Feb 2022.

 6. Duval S, Tweedie R. Trim and fill: a simple funnel-plot-based method of testing and adjusting 
for publication bias in meta-analysis. Biometrics. 2000;56(2):455–63.

61 Meta-analysis of Modifiable Risk Factors of Alzheimer’s Disease

https://web.archive.org/web/20210716121605id_/http://www3.med.unipmn.it/dispense_ebm/2009-2010/Corso Perfezionamento EBM_Faggiano/NOS_oxford.pdf
https://web.archive.org/web/20210716121605id_/http://www3.med.unipmn.it/dispense_ebm/2009-2010/Corso Perfezionamento EBM_Faggiano/NOS_oxford.pdf
https://web.archive.org/web/20210716121605id_/http://www3.med.unipmn.it/dispense_ebm/2009-2010/Corso Perfezionamento EBM_Faggiano/NOS_oxford.pdf


355

Chapter 62
Memantine for Alzheimer’s Disease: 
An Updated Systematic Review 
and Meta-analysis

Emily B. Phelps and Sandra Swantek

Authors of the Original Article Taro Kishi, Shinji Matsunaga, Kazuto Oya, Ikuo 
Nomura, Toshikazu Ikuta, Nakao Iwata.

Journal Published Journal of Alzheimer’s Disease.

Year of Publication 2017.

Type of Study Systematic review, meta-analysis.

Funding Sources None listed. All authors reported nothing to disclose.

Objectives To conduct a systematic review and meta-analysis of the literature on 
the efficacy and safety of memantine in AD [1].

Methods This meta-analysis was conducted according to the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines and was 
registered with PROSPERO. Two of the authors independently searched the follow-
ing databases – MEDLINE, Cochrane Library, Scopus, and PsycINFO – without any 
language restrictions and using specific search terms. They also searched clinical 
trial registries including clinicaltrials.gov, ISRCTN registry, and International 
Clinical Trials Registry Platform. The authors only included randomized placebo- 
controlled or usual case-controlled trials among individuals with AD that lasted for 
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more than 2 weeks. The investigators included studies with memantine monotherapy 
or combination therapy with an acetylcholinesterase inhibitor. The three authors 
independently selected the studies based on the inclusion/exclusion criteria. 
Additionally, the references of included articles and review articles were searched for 
additional published and unpublished studies, including conference abstracts. Two 
authors independently extracted data from the included studies. Intention-to- treat 
(ITT) analysis or a full analysis set (FAS) population was completed whenever pos-
sible. In situations where such data was unavailable, the results for observed case 
(OC) analysis were extracted from each of the studies. The investigators contacted 
the investigators or companies and requested additional data when the information 
required for a meta-analysis were missing from the relevant studies. The meta-anal-
ysis was conducted using Review Manager software. The authors selected a random-
effects model for this meta-analysis because of the potential heterogeneity across the 
different studies. For the dichotomous outcomes, risk ratios (RRs) with 95% confi-
dence intervals (CIs) were calculated. The investigators calculated the number 
needed to harm (NNH) when the random-effects model showed significant differ-
ences between groups. Mean difference (MD) or standard MD (SMD) was used to 
analyze continuous outcomes. The methodological quality of the trials was assessed 
using the Cochrane risk-of-bias criteria. The heterogeneity among the studies was 
assessed using the I2 statistic with I2 ≥  50% reflecting significant heterogeneity. 
Sensitivity analyses were conducted to detect confounding factors of primary out-
comes for efficacy. The authors detected potential publication bias using funnel plots, 
with Egger’s regression test used to detect publication bias in meta-analyses.

The study’s primary outcomes were improved cognitive function, a reduction in 
behavioral disturbances, and all-cause discontinuation. Secondary outcomes were 
improved cognition and function based on the various standardized scales, treat-
ment discontinuation due to inefficacy, treatment discontinuation due to adverse 
events, and the incidence of individual adverse events. For studies with three arms 
(memantine 10  mg a day, memantine 20   mg a day, and placebo), data for the 
memantine 10  mg a day arm was combined with that of the memantine 20  mg a 
day arm.

Results The authors identified a total of 30 studies in the literature search: meman-
tine monotherapy versus placebo (N  =  11) and combination therapy with meman-
tine and cholinesterase inhibitors (ChEIs) versus ChEIs monotherapy (N   =   17). 
Seven of the 30 studies were not published in the English language. Three studies 
did not report whether they provided memantine monotherapy or combination ther-
apy, and these studies were excluded from the meta-analysis. All 11 of the mono-
therapy studies were RCTs. All but 1 of the 11 studies was sponsored by a 
pharmaceutical company. Of the 17 combination studies, 12 were RCTs and 5 were 
open-label studies. All but 4 of the 17 combination studies were sponsored by a 
pharmaceutical company.

For the monotherapy trials, memantine when compared to placebo showed sig-
nificant improvements in cognitive function scores (P <   0.00001) and behavioral 
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disturbances scores (P  =  0.01). The investigators did not find any evidence for pub-
lication bias for cognitive function scores or behavioral disturbances score in each 
treatment group. Additionally, they did not detect any heterogeneity with respect to 
cognitive function scores (I2  =  35%) or any confounding factors during the sensitiv-
ity analyses. For the behavioral disturbances score, the investigators identified het-
erogeneity (I2   =   52%). However, among individuals with moderate-severe AD, 
heterogeneity was not detected (I2  =  36%). The use of memantine resulted in a sig-
nificant reduction in the behavioral disturbances score compared to the placebo 
(P  =  0.003). Meta-regression analysis indicated that the effect size for the meman-
tine group for cognitive function scores was associated with Mini-Mental State 
Examination (MMSE) scores at baseline (P =  0.0136) and the percentage of male 
participants (P  =  0.0199). The investigators identified no significant differences in 
all-cause discontinuation rates between memantine and placebo treatment groups 
(RR  =   0.94, P  =   0.47). There was no evidence for publication bias for all-cause 
discontinuation in each treatment group. The use of memantine was associated with 
greater incidence of dizziness (RR  =  1.53, P  =  0.04, NNH  =  50) and somnolence 
(RR  =  2.36, P  =  0.05, NNH  =  not significant) when compared to placebo. The use 
of memantine was associated with a lower incidence of agitation (RR   =   0.70, 
P  =  0.03, NNH  =  not significant), increased blood potassium (RR  =  0.20, P  =  0.05, 
NNH  =  not significant), and psychotic symptoms (RR  =  0.50, P  =  0.03, NNH  =  not 
significant) when compared to placebo. The investigator did not find any significant 
differences in other adverse events between the two treatment groups.

In the combination therapy trials, the investigators found a trend toward superior-
ity for combination treatment in improving cognitive function scores compared to 
ChEI monotherapy (P  =  0.06). Also, the combination therapy was superior to ChEI 
monotherapy in reducing behavioral disturbances scores (P =  0.02). No publication 
bias was noted for cognitive function scores, whereas publication bias was identi-
fied for the behavior disturbances score (P  =   0.0264). Combination therapy was 
superior to ChEI monotherapy for the severe impairment battery (SIB) score, clini-
cal global impression score, verbal fluency scores, and discontinuation due to inef-
ficacy. The investigators noted heterogeneity for cognitive function scores 
(I2   =   56%). Subgroup analysis showed superiority for combination therapy over 
ChEI monotherapy on cognitive function in the memantine extended-release sub-
group (P =  0.007), donepezil subgroup (P =  0.006), and ChEIs other than galan-
tamine subgroup (P =  0.01). The combination of memantine and galantamine was 
inferior to ChEI monotherapy (P =  0.05). Heterogeneity was also noted for behav-
ioral disturbances score (I2  =  77%). The combination therapy was superior to ChEI 
monotherapy in reducing behavioral disturbances in the double-blind, placebo- 
controlled subgroup (P  =   0.04) and the memantine extended-release subgroup 
(P  =  0.01). The effect size of combination therapy for the behavioral disturbances 
score was associated with the study duration (P  =  0.0264). The investigators found 
no significant difference in all-cause discontinuation rates between all treatment 
groups (RR  =  1.00, P  =  0.98). There was no publication bias noted for all-cause 
discontinuation in each treatment group. The combination treatment was associated 
with a greater incidence of at least one adverse event (RR   =   1.05, P  =   0.05, 
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NNH  =  33), somnolence (RR  =  2.29, P =  0.008, NNH  =  not significant), and weight 
increase (RR  =  2.31, P =  0.006, NNH  =  33) when compared to ChEI monotherapy. 
There were no significant differences noted in other adverse events between the 
treatment groups.

Conclusions This systematic review and meta-analysis indicates that memantine is 
fairly well tolerated, improves cognition, and reduces behavioral disturbances 
among individuals with AD both as monotherapy and in combination with ChEIs.

Strengths of the Study
 1. According to the Preferred Reporting Items for Systematic Reviews and Meta- 

Analyses guidelines, this meta-analysis was conducted and was registered with 
PROSPERO.

 2. A total of 30 studies: Memantine monotherapy versus placebo (N   =   11) and 
combination therapy with memantine and cholinesterase inhibitors (ChEIs) ver-
sus ChEI monotherapy (N  =  17) were included in the review.

 3. The methodological quality of the trials was assessed using the Cochrane risk- 
of- bias criteria.

 4. The heterogeneity among the studies was assessed using the I2 statistic with 
I2 ≥ 50% reflecting significant heterogeneity.

 5. Sensitivity analyses were conducted to detect confounding factors of primary 
outcomes for efficacy.

 6. Potential publication bias was detected using funnel plots, with Egger’s regres-
sion test used to detect publication bias in meta-analyses.

Limitations
 1. As 10 of the 11 monotherapy studies were sponsored by a pharmaceutical com-

pany and 13 of the 17 combination studies were sponsored by a pharmaceutical 
company, there could be significant sponsorship bias in this systematic review 
and meta-analysis.

 2. There was significant heterogeneity among the included studies based on differ-
ences in patient characteristics, symptom severity, inclusion criteria, race, eth-
nicity, and study duration.

 3. Both the monotherapy and combination studies had a short duration (28.4 weeks 
and 29.4, respectively) and less male participants (33.9% and 47.0%, 
respectively).

 4. There was publication bias noted for the behavior disturbances score in the com-
bined studies.
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Take-Home Points
 1. Memantine monotherapy improves cognition and behavioral disturbances when 

compared to placebo among individuals with AD.
 2. In combination with ChEIs, other than galantamine, memorization improves 

cognition among individuals with AD compared to ChEI monotherapy. Also, the 
combination therapy was superior to ChEI monotherapy in reducing behavioral 
disturbances.

 3. Memantine monotherapy appears to be as well tolerated as placebo among indi-
viduals with AD. Combination therapy of memantine with a ChEI was as well- 
tolerated as ChEI monotherapy.

Practical Application of the Take-Home Points
Among individuals with AD, memantine monotherapy and combination treatment 
with a ChEIs other than galantamine improve cognition and behavioral disturbances 
and are relatively well-tolerated. When combining memantine with a ChEIs among 
individuals with AD, donepezil would be the preferred ChEI of choice.
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Objectives To conduct a systematic review and meta-analysis on the risk of motor 
vehicle collision (MVC) or driving impairment among individuals with dementia as 
measured by on-road testing in order to update the international guidelines on driv-
ing with dementia [1].

Methods The investigators included primary papers that were published between 
2005 and 2015. In addition, they searched the bibliographies of systematic reviews 
for additional studies. The investigators excluded reviews, editorials, conference 
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proceedings, dissertations, reports that were not available in English, studies con-
ducted among individuals with mild cognitive impairment (MCI) or among older 
adults without dementia, and studies that used driving simulators. The also excluded 
studies that used the same group of participants to report on MVC risk or driving 
impairment. Authors with relevant publications were not allowed to screen or 
extract data from their own publications.

The investigators searched Ovid MEDLINE In-Process and Other Non-Indexed 
Citations (October 13, 2015), Ovid MEDLINE without Revisions (1990–October 
Week 1, 2015), and Ovid MEDLINE (1990–1995) and subsequently adapted for 
CINAHL (1990–2015), Scopus (1990–2015), Cochrane Central Register of 
Controlled Trials (CENTRAL) (1990–2015), EMBASE (1990–2015), PsycINFO 
(1990–2015), and the Transportation Research Information Database (1990–2015) 
with the last search being run on October 30, 2015.

The investigators included studies that involved individuals with dementia that 
was diagnosed using any well-established criteria or as a result of a referral from a 
healthcare practitioner. In addition, there was no restriction based on the age of the 
participants or with regard to the severity of dementia. The primary outcome mea-
sures for the review were road MVCs (self- or informant-reported data and state/
government accident registries and skill performance and road-test failure rates that 
were determined using on-road driving assessments on formal testing or in natural-
istic environments). Eligible studies were independently identified by pairs of 
reviewers. Any disagreements between reviewers were resolved by consensus or by 
utilizing a third-party arbiter among the coauthors.

The quality of evidence in each of the included studies was assessed using an 
article grading guideline (Class I, II, III, or IV) that was developed following an in- 
person meeting of ten of the coauthors. The specific rating that was assigned to each 
of the included studies was arrived at by consensus.

The investigators conducted a meta-analysis that compared individuals with and 
without dementia and computed the risk ratio (RR) and 95% confidence interval 
(CI) associated with failing an on-road assessment. The meta-analysis was con-
ducted using a DerSimonian and Laird random-effects model. The χ2 test and I2 
statistic were used to determine the heterogeneity and its magnitude in the included 
studies.

Results The investigators included a total of nine studies in the final analysis. Eight 
of the studies were qualitatively described with four of the that presented a failure 
rate for on-road assessments being quantitatively pooled in a meta-analysis.

The two studies that examined MVC risk among individuals with dementia did 
not find any difference between the healthy comparison group and individuals with 
dementia on the percentage of individuals with MVCs or the number of MVCs per 
year per 10,000 miles driven in the past year (Class I). Another study found that 
there were no differences between the dementia group and the healthy comparison 
group in the percentage of individuals with MVCs, MVC rate per driver per year, or 
total number of MVCs in the 3  years before a baseline assessment (Class I). 
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However, the total number of MVCs per 1000 miles driven per week was 4.72 times 
higher among individuals in the dementia group (8.78 MVCs) when compared to 
the healthy comparison group (1.86 MVCs; P < 0.01). The investigators also found 
that 3 years after the baseline assessment, the percentage of MVCs in the healthy 
comparison group was 11.0 times higher than that of the dementia group (11% ver-
sus 1%; P < 0.05). However, this difference was nullified after the distance driven 
per week was corrected.

Measures of on-road performance were reported in all nine of the included stud-
ies. Seven of the nine studies presented driving impairment outcomes, four studies 
reported on on-road assessment failure rates, and two studies reported on both the 
outcomes. Among seven of the studies that examined driving impairment, one study 
was rated as Class I for quality, whereas the other six trials were rated as Class IIb 
for quality. A total of six of the seven studies showed a reduced performance on at 
least one measure of driving behavior among individuals with dementia when com-
pared to healthy comparators. The effect sizes in these studies ranged between 0.26 
and 3.61. The effect sizes were noted to be large for 19 of the outcomes (landmark/
sign identification, number of lost trips, etc.) and medium for 10 of the outcomes 
(total safety errors, lane observance errors, etc.)

The meta-analysis included four studies that included data for on-road failure 
rate. Two of the studies were rated as Class I for quality, and two studies were 
rated as Class IIb for quality. The results indicated that individuals with dementia 
were much more likely to fail a road assessment than healthy comparison group 
(RR: 10.77, 95% CI: 3.00–38.62, z = 3.65, P < 0.001). The investigators did not 
find any significant heterogeneity among the study findings (χ2 = 1.50, P = 0.68, 
I2  =  0%). Additionally, there was no publication bias noted as there were no 
asymmetries in the funnel plot. One study did not conceptualize marginal or 
probably safe/unsafe cases separately than passing or failing cases, which dif-
fered from the three other studies. When the sensitivity analysis was completed 
without including data from this study, the results were similar (RR: 6.77, 95% 
CI: 1.24–36.96, z = 2.21, P < 0.03). There was no significant heterogeneity noted 
(χ2 = 0.80, P = 0.67, I2 = 0%). The two studies that presented failure rates sepa-
rately for the clinical dementia rating scale (CDR) 0.5, CDR 1, and control par-
ticipants found that the absolute increase in risk for CDR 0.5 ranged from 11% 
to 12% which corresponded with a relative risk of 5–11%. The absolute increase 
in risk for CDR 1 ranged from 18% to 22% which corresponded with a relative 
risk of 8–20%.

Conclusions Data from two studies indicated that individuals with dementia have 
a fourfold increase in MVCs per 1000 miles driven per week in the 3 years prior to 
baseline assessment. Additionally, medium to large effects were noted for the pres-
ence of dementia on driving abilities in six of the seven seven recent studies that 
evaluated driving impairment. Furthermore, individuals with dementia were more 
likely to fail a road test than healthy controls. Individuals with even mild stages of 
dementia are at higher risk for failing a performance-based road test and of demon-
strating impaired driving abilities on the road.
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Strengths of the Study
 1. This was a well-designed and well-conducted systematic review and 

meta-analysis.
 2. The results are easy to interpret and the discussion is robust with strengths and 

weaknesses of the paper being clearly discussed.
 3. This study identified an important gap in the literature where there is very little 

available data on drivers with moderate dementia.

Limitations of the Study
 1. Only nine studies included in the final review.
 2. The investigators did not search gray literature, i.e., conference presentations 

and proceedings, dissertations and unpublished manuscripts, and technical 
reports, and did not include papers that were published in languages other than 
in English.

 3. Individuals with mild cognitive impairment were not included in the review [2].
 4. Only one of the included studies was longitudinal.
 5. In all the included studies, the control groups were younger than the dementia 

groups. In addition, there were less men in the control groups when compared to 
the dementia group, in all but one study.

 6. There may be some reporting bias in the studies as many individuals may stop 
driving independently or are taken off the road prior to an MVC. In addition, 
there may be underreporting of MVCs among individuals with dementia.

 7. There is a significant risk for type II error (error of omission/false negative) as 
the sample sizes in these studies were small.

Take-Home Points
Individuals with dementia exhibit on-road driving impairment, driving errors, and 
failure on on-road tests when compared to controls. These risks are most likely due 
to memory impairment, visuospatial perception difficulties, reduced hand-eye coor-
dination, and delayed reaction time.

Practical Application of the Take-Home Points
Clinicians evaluating individuals with dementia should discuss driving abilities 
with the individual with dementia and their caregivers. The discussion should 
involve a review of available evidence regarding this topic, the importance of execu-
tive dysfunction, the caregiver concern about driving, and the pros and cons of con-
tinued driving as dementia is a progressive illness. Specialized on-road testing 
should be recommended when driving safety is uncertain in individuals with 
dementia.
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Objectives
 1. The investigators proposed to assess the efficacy and safety of pharmacothera-

pies for the treatment of apathy among individuals with Alzheimer’s disease 
(AD) [1].

 2. The investigators also wanted to assess the effect of pharmacotherapies on apa-
thy for other primary outcomes in the treatment of AD.
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Methods The investigators electronically searched the Specialized Register of the 
Cochrane Dementia and Cognitive Improvement Group (ALOIS), MEDLINE, 
Embase, CINAHL, PsycINFO, LILACS, ClinicalTrials.gov, and the World Health 
Organization (WHO) portal, ICTRP, on May 17, 2017, for double-blind, random-
ized, placebo-controlled trials (RCTs) that investigated apathy as a primary or sec-
ondary outcome among individuals with AD.  The investigators also included 
parallel and crossover RCTs that compared two or more medications for treating 
apathy among individuals with AD or mixed AD.

Three reviewers independently screened citations identified from the literature 
search. They also independently assessed these articles based on the predetermined 
criteria. The authors resolved any disagreements by discussion, involving the third 
reviewer when necessary to resolve disagreements. They contacted the original 
study authors for further information when necessary.

The three reviewers independently extracted the data from the identified articles 
using a data extraction form. Missing data was obtained from the study authors 
whenever possible. One reviewer entered the data into Review Manager 5 (RevMan), 
and the other reviewer checked data entry for accuracy. Any discrepancies were 
resolved by consensus.

The risks of bias were assessed by two reviewers independently in accordance 
with the Cochrane “risk of bias” assessment tool for assessing quality and risk of 
bias. They then compared the “risk of bias” ratings and resolved discrepancies 
through discussion with coauthors. The risk of bias based on the assessment tool is 
divided into three categories: low risk, high risk, and unclear risk. Any studies iden-
tified as having a high risk of bias were excluded.

The reviewers used the mean difference with 95% confidence interval (CI) for 
the measurement of treatment effect from continuous data. For dichotomous data, 
the measure of treatment effect was the relative risk with a 95% CI. The GRADE 
rating which takes into account the risk of bias, imprecision, inconsistency, publica-
tion bias, and indirectness and then expresses the degree of confidence that the 
effect estimate is close to the true effect was used to assess the overall quality of 
evidence for all outcomes.

Results The reviewers included a total of 21 studies involving a total of 6384 par-
ticipants in the quantitative analyses. All of the trials included were randomized, 
double-blind, and placebo-controlled. Eighteen of the 21 studies were multicenter 
trials. All studies included individuals with possible or probable AD according to 
standardized and accepted diagnostic criteria.

Four studies investigated the effect of a pharmacological treatment on apathy as 
a primary outcome measure. Three of the studies compared methylphenidate to pla-
cebo, whereas the fourth study compared modafinil to placebo.

Methylphenidate appears to improve apathy when assessed using the apathy 
evaluation scale (AES) [three studies, n = 145, mean difference (MD) = −4.99, 95% 
CI -9.55 to −0.43, low quality evidence], but not when assessed using the neuropsy-
chiatric inventory (NPI)-apathy subscale, which was used by two of the three stud-
ies [two studies, n = 85, MD = −0.08, 95% CI −3.85 to 3.69, low quality evidence]. 
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Methylphenidate may also improve cognition [three studies, n = 145, MD = 1.98, 
95% CI 1.06 to 2.91, moderate quality evidence] and probably improves instrumen-
tal activities of daily living [one study, n = 60, MD = 2.30, 95% CI 0.74 to 3.86, 
P = 0.004, moderate quality evidence] when compared to placebo. The investigators 
did not find difference between methylphenidate and placebo in the risk of develop-
ing an adverse event [three studies, n = 145, RR = 1.28, 95% CI 0.67 to 2.42, low 
quality evidence]. The duration of the study did not change the results in terms of 
efficacy or the development of adverse effects. The only study of modafinil was 
small (n = 22) and of low quality to definitely determine the effect of modafinil on 
apathy assessed using the FrSBe-apathy subscale [MD = 0.27, 95% CI −3.51 to 
4.05] when compared to placebo. There was only one adverse effect noted in the 
modafinil group when compared to none in the placebo group.

Seventeen studies investigated apathy as a secondary outcome. There were six 
studies of cholinesterase inhibitors (ChEIs), one study of ChEI discontinuation, two 
studies of antipsychotics, one study of antipsychotic discontinuation, two studies of 
antidepressants, one study of mibampator, 1 study of semagacestat and 3 studies of 
Cholinesterase inhibitors (ChEIs) may slightly improve apathy when compared to 
placebo (six studies, n = 3598, MD = −0.40, 95% CI −0.80 to −0.00, low quality 
evidence). When currently approved ChEIs are taken into account, they may have 
little or no effect on apathy when compared to placebo (three studies, n = 2531, 
MD = −0.21, 95% CI −0.85 to 0.43, P = 0.29, low quality evidence). Metrifonate 
may improve apathy compared to placebo (three studies, n = 1067, MD = −0.63, 
95% CI −0.98 to −0.29, P > 0.001, low quality evidence). Among individuals with 
moderate AD, ChEIs may slightly improve apathy compared to placebo (four stud-
ies, n = 3100, MD = −0.43, 95% CI −0.79 to −0.07, P = 0.02, low quality evi-
dence). Among individuals with severe AD, ChEIs may improve apathy when 
compared to placebo (two studies, n = 498, MD = −0.36, 95% CI −1.82 to 1.10, 
P = 0.63, low quality evidence).

Only one study that investigated the discontinuation of ChEIs compared to con-
tinuation of ChEIs met the inclusion criteria. All participants in this trial were long- 
term ChEI users, i.e., more than 2 years’ duration. Discontinuing ChEIs appeared to 
improve apathy slightly when compared to continuing the ChEI, based on the NPI- 
apathy subscale (one study, n = 40, MD = 1.11, 95% −0.88 to 3.10, P = 0.28, low 
quality evidence).

Only two studies that compared antipsychotics to placebo with apathy as a sec-
ondary outcome met the inclusion criteria and hence a meta-analysis was not done. 
Antipsychotic use appeared to slightly worsen apathy when compared to placebo 
[two studies, n = 1070, standardized mean difference (SMD) = 0.14, 95% CI −0.00 
to 0.28, P = 0.05, low quality evidence].

Only one study that compared the continuation of antipsychotics to discontinua-
tion of antipsychotics with apathy as a secondary outcome met the inclusion crite-
ria. The continuation of antipsychotic use may slightly improve apathy when 
compared to antipsychotic discontinuation (placebo) [one study, n = 55, MD = −0.24, 
95% CI −0.51 to 0.03, P = 0.08, low quality evidence].

Only two studies that compared antidepressants to placebo with apathy as a sec-
ondary outcome met the inclusion criteria. It was unclear if antidepressants improve 
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apathy when compared to placebo over the duration of treatment (two studies, 
n = 126, MD = −1.24, 95% −1.44 to −1.04, P < 0.00001, low quality evidence).

Only one study that compared mibampator to placebo with apathy as a secondary 
outcome met the inclusion criteria. It was unclear if mibampator improved apathy 
when compared to placebo (one study, n = 132, MD = −1.20, 95% −1.94 to −0.46, 
P = 0.001, low quality evidence).

Only one study that compared semagacestat to placebo with apathy as a second-
ary outcome met the inclusion criteria. Semagacestat appeared to worsen apathy 
when compared to placebo (one study, n = 939, MD = 0.20, 95% CI 0.15 to 0.25, 
P < 0.001, low quality evidence).

Only three studies that compared valproate to placebo with apathy as a second-
ary outcome met the inclusion criteria. There appeared to be little or no difference 
between treatment groups in the change in apathy over the duration of treatment 
[three studies, n = 257, standardized mean difference (SMD) = 0.02, 95% CI −0.23 
to 0.26, P = 0.88, low quality evidence].

Conclusions Available data from this systematic review and meta-analysis 
although of low quality indicates that methylphenidate may improve apathy when 
compared to placebo among individuals with AD and is well tolerated. Moderate 
quality of evidence indicates that methylphenidate may also improve both cognition 
and function among individuals with AD. In studies where apathy was a secondary 
outcome, this systematic review and meta-analysis found that following evidence: 
Low quality evidence indicates that the use of ChEI may slightly improve apathy 
(small effect size) when compared to placebo among individuals with AD.  Low 
quality evidence indicates that similar benefits for ChEI were noted among indi-
viduals with both moderate and severe AD. Data from one antipsychotic discontinu-
ation trial indicates that continued antipsychotic use may slightly improve apathy 
(small effect size) when compared to antipsychotic discontinuation. Low quality of 
evidence indicates that valproate demonstrated little or no difference in apathy 
among individuals with AD.

Strengths of Study
 1. There was extensive search of the literature using a standardized search strategy.
 2. Any conflict in selecting studies for inclusion in this systematic review and 

meta-analysis was resolved by consensus.
 3. The risk of bias among the included studies was limited as the studies were well 

conducted and well reported.

Limitations of Study
 1. Among the included studies where apathy was the primary outcome, the overall 

quality of the evidence was low. In studies where the apathy was a secondary 
measure, the nature and quality of the evidence was limited.

 2. Ten out of the 21 studies included in the meta-analysis were pharmaceutical 
industry-sponsored studies. This data may be a source of publication bias as 
pharmaceutical industry funding is often associated with outcomes that are 
favorable for the funder of the study.
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 3. Different scales were used to assess apathy in the included studies, and hence 
heterogeneity of results is a concern.

Take-home points Apathy is one of the most common neuropsychiatric symptom 
(NPS) of AD. Available evidence from this systematic review and meta-analysis 
although of low quality indicates that methylphenidate may improve apathy when 
compared to placebo among individuals with AD and is well tolerated. 
Methylphenidate may also improve both cognition and function among these indi-
viduals. ChEIs may slightly improve apathy when compared to placebo among indi-
viduals with AD and can equally benefit individuals with both moderate and severe 
AD. One antipsychotic discontinuation trial indicated that continued antipsychotic 
use may slightly improve apathy when compared to antipsychotic discontinuation 
among individuals with AD.

When compared to the current systematic review and meta-analysis, how does 
the evidence in the literature for the pharmacotherapy for apathy in AD stack up? 
We have included three additional studies that have addressed this question. In a 
systematic review by Berman et al. [2], the authors reviewed studies that used apa-
thy outcome scales to document results of pharmacologic treatments for apathy. The 
investigators found that there is limited evidence for the efficiency of pharmaco-
therapy for treatment of apathy in dementia. The best results were found for acetyl-
cholinesterase inhibitors with some evidence for efficacy for memantine but less 
evidence for the efficacy for stimulants, calcium antagonists, and antipsychotics. 
There was no evidence to support the use of antidepressants or anticonvulsants. The 
quality of research studies included was modest. A systematic review by Harrison 
et al. [3] evaluated the evidence for the efficacy of pharmacotherapies for apathy in 
dementia from studies since 2013. The authors did not find benefits for acetylcho-
linesterase inhibitors and memantine in recent studies. Antidepressants had mixed 
results with positive effects for apathy shown only for agomelatine whereas stimu-
lants, analgesics, and oxytocin study results were found to be inconclusive. In the 
antipsychotic review, they found positive effects only in combination with nonphar-
macological approaches. The limitations of this review included relatively few stud-
ies assessing specifically assessing apathy as an outcome, and none of the studies 
evaluated outcomes for emotional, motivational, and behavioral components of apa-
thy. A systematic review and meta-analysis conducted by Sepehry et  al. [4] that 
investigated pharmacological therapy for apathy in AD included 15 RCTs of which 
11 were analyzed quantitatively. The drugs that were included were cholinesterase 
inhibitors, memantine, and psychostimulants. The investigators found no significant 
treatment effect in favor of any of the drugs.

Practical applications of the take-home points When individuals with AD pres-
ent with apathy as symptoms, the use of methylphenidate may be appropriate in 
patients who do not have contraindications for the use of this medication which are 
open angle glaucoma, the concomitant use of monoamine oxidase inhibitors, hyper-
tension, and other cardiovascular disorders. The use of this medication may also 
benefit cognition and function among individuals with AD. If methylphenidate does 

64 Pharmacological Interventions for Apathy in Alzheimer’s Disease



372

not help, ChEIs may benefit these individuals with apathy if this class of medication 
has not already been tried. A possibility for the treatment of apathy in AD is to com-
bine methylphenidate and ChEIs if no contraindications exist.
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Objectives The objective of the study was to evaluate whether behavioral or phar-
macological treatment either alone or when combined together would lead to the 
best outcomes on various sleep measures among older adults with insomnia [1].

Methods Recruitment of participants was accomplished through advertisements 
and physician inquiries. Participants who were aged 55 or older and reported insom-
nia (onset latency and/or maintenance disruption) for a minimum of three nights per 
week for 6 months with at least one negative complaint (fatigue, mood disturbance, 
impaired functioning) were included. Diagnosis was based off the criteria for pri-
mary and chronic insomnia from the Diagnostic and Statistical Manual for Mental 
Disorders (DSMIII-R) and also the International Classification of Sleep Disorders. 
Those whose insomnia was related to a medical condition or medication and were 
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diagnosed with sleep apnea (apnea-hypopnea index >15) or periodic limb move-
ment (myoclonic index with arousal >15) or had regular psychotropic (including 
hypnotic) use were not included. Individuals currently in psychotherapy, with cog-
nitive impairment (Mini-Mental State Examination <23), or with severe 
 psychopathology (including major depression) based on Brief Symptom Inventory 
self-report and Structured Clinical Interview from the DSMIII-R were excluded 
from the study.

A multistep screening process was conducted with the first step using a tele-
phonic screen, sleep history interview, medical history (with physical examination), 
and psychological assessment. Evaluations were conducted by a board-certified 
sleep specialist, physician, and clinical psychologist who met regularly to ensure 
that participants met criteria for inclusion. Of the 163 individuals included for fur-
ther evaluation after recruitment, 48 were excluded due to psychopathology (n = 9), 
medical problems (n = 6), another suspected sleep disorder (n = 9), lack of meeting 
insomnia criteria (n  =  3), or lack of interest/consistent use of sleeping agents 
(n = 21). After the first step, 115 individuals were evaluated using polysomnography 
which led to a further 37 adults being excluded due to sleep apnea (n = 23), periodic 
limb movements (n = 6), a combination of the prior two disorders (n = 2), no insom-
nia recorded (n = 3), or another medical/psychiatric condition or lack of interest 
(n = 3). This led to a final 78 participants who provided consent for inclusion.

Demographically, the 78 participants randomized were community-dwelling and 
had a mean age of 65  years and an average education level of 14.4  years 
(SD = 2.5 years). More women (n = 50, 64.1%) were included for randomization. 
Participants were mostly married (n = 53, 67.9%) with a significant number being 
retired (n = 37, 47.4%). Majority of participants were identified as white (n = 70, 
89.7%) with a smaller number of Black (n = 7, 9%) and Native American (n = 1, 
1.3%) participants.

Individuals who were randomized reported an average of 16.8  years 
(SD = 16.9 years) of insomnia which included mixed sleep-onset and maintenance 
insomnia (n = 49, 62.8%), sleep maintenance insomnia (n = 22, 28.2%), and sleep- 
onset insomnia (n = 5, 6.4%). Sixty individuals reported previous sleep medication 
use. Participants were randomized into a cognitive behavioral therapy (CBT) group 
(n = 18), pharmacotherapy (PCT) group (n = 20), combined CBT + PCT group 
(n = 20), or placebo group (n = 20). CBT was provided by a licensed clinical psy-
chologist or postdoctoral psychology fellow with prior treatment experience in a 
group format using manual-based treatment including sleep restriction therapy, 
stimulus control procedures, and education regarding sleep and aging. Due to this, 
all 78 participants were placed in clusters of four to six individuals within their 
respective intervention arm. The CBT group was unable to be blinded due to the 
organization required for treatment. Sessions were recorded and reviewed in order 
to ensure adherence.

Medication used for treatment of insomnia was temazepam (7.5 mg–30 mg), and 
participants were informed to use the medication an hour before bedtime. They 
were also informed to use the medication at minimum two to three nights per week. 
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All participants randomized to receive medication (both single and combined with 
CBT) or placebo were blinded, and evaluators were blinded as well. Participants 
met weekly with a physician for consultation to assess medication use, response, 
and side effects. Physicians were also able to provide education regarding late-life 
sleep changes and general encouragement while being careful to not include any 
behavioral recommendations. Those participants in the placebo group were offered 
active treatment after the 3-month follow-up period.

Outcome measures from sleep diaries, polysomnography, and clinical rating 
scales were obtained in order to determine which treatment produced greater short- 
term and long-term effects on both subjective and objective data. Outpatient treat-
ment lasted 8 weeks with follow-ups conducted at 3, 12, and 24 months. Sleep diary 
outcome measures (bedtime, arising time, sleep-onset latency, wake after sleep 
onset, medication intake) were collected from 2 weeks prior to starting treatment, 
during the 8 weeks of active treatment, and for 2 weeks at the subsequent follow- 
ups. Main outcome measures were amount of time awake after sleep onset, total 
wake time, total sleep time, and sleep efficiency (ratio of total time asleep to actual 
time in bed multiplied by 100). This was used to assess the quality of sleep within 
participants’ home environment and better understand subjective perception of sleep.

Polysomnography was conducted by a blinded, experienced technician for three 
consecutive nights in a sleep lab within 2 weeks of initiating treatment and at the 
end of treatment. Outcome measures were averaged from the second and third night 
of pretreatment and posttreatment measurements to allow for participants to accli-
mate to the lab environment. Clinical scales included ratings using a five-point scale 
to assess severity in various areas (sleep onset, sleep maintenance, early morning 
awakenings, daytime functional interference, noticeable impairment, distress/con-
cern, satisfaction with current sleep pattern). These items were then translated to a 
composite score of the previously seven stated areas (range 5–35, increased severity 
with higher score). Follow-up assessments were obtained to determine degree of 
improvement. The Sleep Impairment Index (SII) as a collateral outcome measure 
for treatment was completed by participants, their significant others, and a clinician 
(pre- and posttreatment).

Results Seventy-one of the 78 participants completed the treatment protocol. Six 
withdrew before the mid-treatment phase which included three participants from 
the PCT group (discontinued because of adverse effects), one participant from the 
CBT + PCT group (discontinued due to lack of improvement), and two participants 
from the placebo group (discontinued due to lack of improvement). One placebo 
group participant withdrew after completing more than half of the assigned treat-
ment, and mid-treatment data was included in analysis.

No significant differences were noted demographically or clinically for those 
participants who completed the study compared to those who withdrew. Similar 
outcomes were calculated when measures of withdrawn participants were included 
versus not included into statistical analyses, but analyses which did not include 
withdrawn participants were ultimately used. Therefore, results included a total of 
72 participants (18 = CBT, 17 = PCT, 19 = CBT + PCT, 18 = placebo).
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Analysis of variance of sleep diary data demonstrated significant time effects on 
all four dependent measures of wake after sleep onset, sleep efficiency, total wake, 
and total sleep time (all individual dependent measures P < 0.001). The three active 
groups were significantly more improved than those in the placebo condition using 
post hoc comparisons at posttreatment (P < 0.05). Posttreatment wake after sleep 
values were significantly lower in the active groups compared to placebo (P < 0.01). 
There was no significant difference between the active treatment groups. Reduction 
of wake after sleep onset was highest for the CBT  +  PCT (63.5%) along with 
improvement of sleep efficiency (20.9%). CBT (55%, 16.5%), PCT (46.5%, 10.3%), 
and placebo (16.9%, 4.4%) followed in both categories, respectively.

Additionally, variance analysis of polysomnographic data demonstrated signifi-
cant time effects for the four abovementioned dependent measures (P < 0.001 for 
all). Post hoc comparisons for total wake time and sleep efficiency showed that the 
CBT + PCT yielded more improvement compared to placebo (both = P < 0.05). No 
significant difference was detected between the three active groups. When analyz-
ing clinical ratings, participants and the CBT and CBT  +  PCT groups provided 
significantly improved ratings compared to PCT (P = 0.01) or placebo (P = 0.002).

The authors also performed post hoc comparisons on the sleep impairment index 
scale and found that subjects in the CBT and combined conditions rated themselves 
as significantly more improved, more satisfied, and less distressed and felt less 
interference with daytime functioning than subjects in the PCT or placebo condi-
tions. Comparisons of significant others’ ratings and clinicians’ ratings showed no 
difference among the active treatments. The subjects in the CBT condition rated 
their improvements higher than those in placebo, and those in the combined group 
rated their improvements greater than those in PCT or placebo (P < 0.05 for all). 
There was no significant difference between PCT and placebo. Improvements in all 
active treatment groups were reported by assessments from significant others 
(P  <  0.05, all groups) and clinicians (P  <  0.05, all groups) when compared to 
placebo.

Follow-up analyses only included active treatment groups. Results showed that 
treatment was maintained during posttreatment assessment in the CBT group as 
there was no significant change on any of the dependent variables at any of the 
follow- ups. However, the PCT group showed significant worsening at 24-month 
follow-up in total wake time (P = 0.04), sleep efficiency (P = 0.03), and wake after 
sleep (P = 0.03). The CBT + PCT group also demonstrated significant changes at all 
three follow-ups on measures of total wake time, sleep efficiency, and wake after 
sleep onset (P < 0.05 for all). This was shown as a worsened sleep pattern over time. 
Clinical ratings analyses (paired t-tests) showed a less favorable self-reported rat-
ings (higher scores) in the CBT group at 12-month follow-up which did not align 
with significant others’ lower scores at 3- and 12-month follow-up. CBT + PCT 
participants’ ratings were higher at 12-month follow-up. No significance was calcu-
lated for the PCT group.

A sleep efficiency of greater than 85% was used to determine clinical signifi-
cance in order to differentiate impaired versus normal sleep. 64.8% (13/19) of par-
ticipants in the CBT + PCT group met this criterion at posttreatment. 55.6% (10/18) 
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in the CBT group, 47.1% (8/17) in the PCT group, and 22.2% (4/8) in the placebo 
group also met this criterion with CBT (p = 0.04) and CBT + PCT (P = 0.005) dem-
onstrating more clinical significance compared to placebo. Using polysomnographic 
data, CBT (n = 10), PCT (n = 10), CBT + PCT (n = 13), and placebo (n = 6) also 
demonstrated clinical significance, but the finding was not statistically significant 
(P = 0.22). Using the SII, CBT (78%) and CBT + PCT (75%) no longer met diag-
nostic criteria for insomnia. 56% of PCT participants and 14% of placebo partici-
pants also did not meet insomnia diagnostic criteria at posttreatment. More 
participants in active treatment met the previous criterion (P < 0.05 for all) when 
compared to placebo.

No significance was determined between adherence to treatment between the 
groups. No significant difference was found between PCT (average 20 mg/night), 
CBT + PCT (average 16 mg/night), and placebo (average 20 mg/night) for medi-
cated nights for treatment period. Urine drug screen at baseline found one partici-
pant in the CBT  +  PCT group took benzodiazepines. Posttreatment, urine drug 
screen confirmed adherence for those in PCT and CBT + PCT groups. One partici-
pant in the placebo group had traces of benzodiazepine in their urine at posttreat-
ment collection.

Conclusion The findings of this randomized controlled study showed that late-life 
insomnia in older adults can be managed short term by both behavioral and pharma-
cological interventions. Long-term effects were seen in the behavioral treatment 
group only.

Strengths of the Study
 1. Randomized, double-blind, and placebo-controlled study design.
 2. Jadad score of 5 which indicates that this was high-quality study [2].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2 
Low
3–5 
High

Score 1 1 1 1 1 5

 3. The inclusion of behavioral treatment in the study separately evaluated from 
pharmacological intervention

 4. The study sample included only older adults (>64 years).
 5. Included ratings from participants, significant others, and clinicians in order  

to better assess any difference in objective and subjective complaints of insomnia
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Limitations of the Study
 1. A small sample size of 78 participants.
 2. A short study period of only 8 weeks of treatment in all four groups.
 3. The study does not elaborate on the nature of the adverse effects noted in the 

PCT group and combined groups that led to dropouts. Although temazepam has 
been shown to be well tolerated in older adults, it comes with risks of respiratory 
depression, coma, profound sedation, cognitive impairment, fall risk, and death.

 4. Recruitment of participants by newspaper advertisements and letters to physi-
cians which can contribute to selection bias.

 5. Reporting bias by participants when collecting sleep diary data.
 6. The study did not mention evaluation of substance use disorders which are likely 

to affect stages of sleep and be misused in individuals with insomnia.

Take-home points This study was effective in studying both pharmacological and 
behavioral treatments for late-life insomnia in older adults. Further studies are 
needed to determine how to combine the adequate short-term and long-term treat-
ments to ensure effective management of symptoms.

Practical applications of the take-home points The study of adequate insomnia 
treatment options for older adults is difficult given the high risk of adverse effects 
with psychotropic use in this population. Although temazepam may be better toler-
ated, benzodiazepines are not first-line treatment given the increased risk of falls, 
cognitive impairment, respiratory depression, and coma/death. Older adults are 
more likely to have multiple medications and medical comorbidities, which can 
affect the metabolism of benzodiazepines increasing risk of side effects. Additionally, 
the study also investigated the efficacy of behavioral treatment which has been 
shown to have long-term efficacy in treating chronic insomnia.
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Objectives To compare the short-term efficacy of cognitive behavioral therapy 
(CBT), zopiclone, and placebo and the long-term efficacy of CBT and zopiclone in 
the treatment of chronic primary insomnia in older adults [1]

Methods This study recruited 92 Norwegian adults aged 55 years or older with 
insomnia. Participants were required to have insomnia as defined by Diagnostic and 
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Statistical Manual of Mental Disorders, fourth edition (DSM-IV) criteria, including 
difficulties falling asleep, staying asleep, and/or waking up early for at least 
3 months with associated impairment of daytime functioning [2]. Exclusion criteria 
included use of hypnotic medication in the previous 4  weeks, current use of 
 antidepressants or antipsychotics, presence of dementia or serious cognitive impair-
ment (defined by Mini-Mental Status Exam scores of <23), or presence of a severe 
mental disorder (including major depressive disorder) as determined by the 
Structured Clinical Interview for the DSM-IV. Additionally, the study excluded par-
ticipants if they had sleep apnea or periodic limb movements during sleep, antici-
pated working night shifts during the study, or had significant somatic conditions 
felt to prevent participation.

Participants were randomized in a double-blind fashion to insomnia-specific 
CBT (n = 18), zopiclone (n = 18), or pharmacological placebo treatment using 
pills identical to the zopiclone (n = 12). The authors chose zopiclone, a GABA- 
potentiating hypnotic, because of its popularity in Norway, accounting for 
nearly half of all hypnotic sales at the time. Two participants in the zopiclone 
arm withdrew immediately after randomization and were not included in intent-
to-treat analysis. The CBT group underwent 6  weeks of once-weekly CBT) 
sessions that followed a manualized, insomnia-specific CBT protocol [3]. 
Sessions pertained to five topics: (1) sleep hygiene education (to teach what 
affects sleep, such as alcohol and exercise), (2) sleep restriction (to promote 
strict schedule of bedtimes and awakening times), (3) stimulus control (to break 
association between sleep environment with activities that are not sleeping), (4) 
cognitive therapy (to challenge maladaptive beliefs about sleep), and (5) pro-
gressive relaxation technique (to learn a skill to recognize and control muscle 
tension for relaxation). The zopiclone group took 7.5 milligrams of zopiclone 
nightly for 6 weeks with the option to continue for an additional 6 months at the 
end of the 6-week period. Participants in the placebo group were randomly 
assigned to one of the two treatment groups after 6  weeks. They were not 
included in the final 6-month intent-to-treat analysis which only compared CBT 
to zopiclone.

Four primary outcomes were assessed: total wake time, total sleep time, sleep 
efficiency (the ratio of total sleep time to time spent in bed which was expressed as 
a percentage in this review), and slow-wave sleep (time spent in stage 3 or stage 4 
sleep). Slow-wave sleep is thought to be beneficial for daytime functioning, and no 
previous studies have assessed whether CBT for insomnia could improve slow- 
wave sleep. This study assessed these outcomes at three time points: pretreatment, 
after a 6-week treatment period, and 6  months posttreatment. Each of the four 
outcomes was assessed by a combination of daily sleep diaries (logged by partici-
pants for 2-week periods at each assessment point) and by polysomnography con-
ducted in the participants’ homes. Slow-wave sleep was assessed only by 
polysomnography.
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Results
Baseline Characteristics

45 of the original 46 participants completed the 6-week treatment period. The 
mean age of the sample was 60.8 (SD 5.4) years. The mean duration of insomnia 
was 14.1 (range 1–43) years. After randomization, some demographic and health 
characteristics were notably different between groups. For example, the participants 
in the CBT group were more likely to have previously received treatment for insom-
nia than the other two groups and were less likely to be on other medications than 
the placebo group. The participants in the zopiclone group were more likely to be 
current smokers than the other two groups. At baseline, the mean sleep efficiency of 
the entire sample was 81.0% (SD 10.5) when measured by polysomnography, but 
only 66.2% (SD 11.8) by subjective reports in the participants’ sleep diaries.

Adherence
Participants’ adherence to their intervention was measured using a self-reported 

five-point scale. Adherence was high for all groups (mean of 4.6, SD 0.6) with no 
significant differences between groups at the end of the treatment period.

Results: End of Treatment Period
At the end of the 6-week treatment period, there were notable differences in 

outcomes between the two sources of measurement: the sleep diaries and polysom-
nography. With the sleep diaries, participants as a whole had improvements in total 
wake time (P = 0.001), total sleep time (P = 0.003), and sleep efficiency (P < 0.001) 
with no statistically significant differences between groups.

With polysomnography, the CBT group experienced a significantly greater 
reduction of total wake time by 52%, compared to only a 4% reduction in the zopi-
clone group and a 16% reduction in the placebo group. The CBT group had about 
50 minutes less time awake than the other groups at 6 weeks. Total sleep time did 
not significantly increase in the sample as a whole and was not different between 
individual groups. Unlike the reported diary sleep times, polysomnography showed 
a decrease in total sleep time at 6 weeks for all three groups (although only the zopi-
clone’s decrease was statistically significant with a 17% decrease in total sleep 
time). For sleep efficiency, CBT outperformed placebo with a 9% improvement 
compared to −3% (P = 0.004), but this was not significantly different from zopi-
clone, which had a −1% change.

Notably, there was a 27% improvement in slow-wave sleep for the CBT group, 
compared to a 20% decrease for participants taking zopiclone (P = 0.002) and 13% 
less slow-wave sleep for the placebo group (P = 0.03).

Results: Six-Month Follow-Up
As measured by their sleep diaries, participants in both the CBT and zopiclone 

groups experienced statistically significant improvement in total wake time, total 
sleep time, and sleep efficiency at the 6-month follow-up compared to their base-
lines (see Table 66.1). Between groups, the only statistically significant difference 
was the CBT group’s shorter average wake time per night compared to the zopi-
clone group: 69.9 minutes (51% improvement) versus 115.7 minutes (27% improve-
ment) (P = 0.03). The CBT group also had better sleep efficiency (83.2%) than the 
zopiclone group (73.9%), but this did not reach statistical significance (P = 0.11).
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Table 66.1 Outcomes: percent change and effect size of CBT and zopiclone at 6-month follow-up 
compared to pretreatment baseline

Sleep diaries Polysomnography
Cognitive behavioral 
therapy
% improvement
(effect size)

Zopiclone
% 
improvement
(effect size)

Cognitive behavioral 
therapy
% improvement
(effect size)

Zopiclone
% 
improvement
(effect size)

Total wake 
time

51% (1.3) 27% (0.6) 56% (1.7) 10% (0.2)

Total sleep 
time

13% (0.7) 13% (0.6) −1.3% (−0.1) −15% (−0.9)

Sleep 
efficiency, %

21% (1.2) 17% (0.8) 11% (1.2) −1% (−0.0)

Slow-wave 
sleep

– – 34% (0.7) −23% (−0.5)

Polysomnography showed that the CBT group had a 56% decrease in total wake 
time compared to baseline (P < 0.001), dropping from a mean of 107.8 minutes 
nightly down to 47.1 minutes. Total sleep time did not significantly increase com-
pared to baseline (−1.3% change), but sleep efficiency improved from 80.4% at 
baseline to 90.1% (P < 0.001). The average amount of nightly slow-wave sleep also 
increased in the CBT group by about 21 minutes (34%) over the course of the study 
(P < 0.01).

By polysomnography, the zopiclone group fared poorly. Total sleep time signifi-
cantly decreased over the course of the study, dropping from a mean of 6.47 hours 
at baseline to 5.53  hours at 6-month follow-up (15% worsening; P  <  0.05). 
Additionally, slow-wave sleep significantly decreased by 17 minutes (23%) com-
pared to the baseline (P  <  0.05). There were no statistically significant changes 
compared to baseline in the other two outcomes – total wake time and sleep effi-
ciency. At 6 months, the CBT group statistically outperformed the zopiclone group 
in three out of four measures: total wake time, sleep efficiency, and slow-wave sleep.

Adverse Events
Participants in the zopiclone group reported a small number of adverse effects 

which led to one participant withdrawing from the study during the initial treatment 
period and two withdrawing in the follow-up period. The most common adverse 
events reported were bitter taste (n = 6) and dry mouth (n = 4). Participants in the 
CBT group did not report any adverse effects.

Conclusions CBT for insomnia outperformed zopiclone in both the short-term and 
long-term treatment of older adults with insomnia. Additionally, CBT was better 
tolerated than zopiclone.

Strengths of the Study
 1. Randomized, double-blind, placebo-controlled design.
 2. As indicated by a Jadad score of 4 out of 5, the quality of this trial was high [4].
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Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2 
Low
3–5 
High

Score 1 1 0a 1 1 4

aCBT-I could not be blinded

 3. Outcomes were assessed by both sleep diaries and polysomnography. The 
improvement in slow-wave sleep demonstrated by polysomnography for the 
CBT group is clinically important since slow-wave sleep is thought to be espe-
cially restorative.

 4. The sample had high participation including 100% attendance to sessions in the 
CBT group and high adherence to the interventions being tested.

 5. The findings are directly clinically relevant to the population being studied.
 6. This is one of the first studies to demonstrate superiority of CBT for insomnia 

over GABAergic medications. Recent meta-analyses and guidelines continue to 
show that medications have little clinical benefit for the treatment of chronic 
insomnia [5].

Limitations of the Study
 1. The sample size was small, with only 46 participants included in the intent-to- 

treat analysis and 12 to 18 participants per group. Due to the small sample size, 
there may be some confounding factors not accounted for as seen by some dif-
ferences noted between groups in the baseline characteristics.

 2. By its nature, CBT cannot be blinded. There was no “non-pharmacological” 
control group (e.g., an educational group on sleep hygiene) to compare 
against CBT.

 3. The exclusion of participants with insomnia due to a psychiatric or medical con-
dition may limit generalizability of the findings.

 4. By polysomnography, most participants had good sleep efficiency at baseline 
(79–81%).

Take-home points CBT for insomnia led to improvements over baseline in several 
sleep-related outcomes in both the short term and long term. CBT was more effec-
tive than zopiclone and placebo on several of these measures including total wake 
time, sleep efficiency, and slow-wave sleep. The zopiclone group experienced 
decreases in slow-wave sleep and total sleep time as measured by polysomnogra-
phy. CBT was also better tolerated than zopiclone.
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Practical applications of the take-home point When treating older adults with 
primary insomnia, clinicians should consider CBT first.
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Objectives To evaluate the efficacy and safety of suvorexant in the elderly by pool-
ing the data of elderly participants from three efficacy and three safety randomized, 
double-blind, placebo-controlled trials [1]

Methods
Patient Selection

All patients included in the trials met criteria for insomnia based on the 
DSM-IV. Investigators excluded persons with poor general health, with major 
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depressive disorder and sleep-related breathing disorders like obstructive 
sleep apnea.

Enrolment criteria differed according to whether patients had polysomnography 
(PSG) or not. For participants with sleep diary data only to be enrolled, participants 
had to report a total sleep time of under 6.5 hours on at least four of the nights in the 
week prior to the screening survey and report at least 30 minutes of time to sleep 
onset for at least four of seven nights in the week prior to the screening survey.

A total of 75% of patients also underwent PSG (polysomnography) for over 
8 hours. Patients enrolled by PSG criteria were screened with two nights of PSG and 
had to have a latency onset of persistent sleep of 20 minutes and average wakeful-
ness after persistent sleep onset ≥60 minutes with each night at least >45 minutes. 
The patients were analyzed separately based on whether they completed the PSG.

Study Design
This study used existing patient data from two phase III randomized, double- 

blind, placebo-controlled trials with parallel groups and an additional three safety 
trials by extracting data for elderly participants only (defined as age 65 or older). 
Elderly patients in these trials were assigned to treatments of 30 mg, 15 mg, or pla-
cebo either in a 3:2:3 ratio or 2:1:2 ratio depending on the original trial. All trials 
had randomized assignment using a computerized allocation system. Study investi-
gators, site staff, patients, PSG scorers, and monitoring staff remained blinded to 
treatment allocation for all trials included in this pooled analysis.

All hypnotic medications were discontinued before entering trials, with patients 
provided a 2-week placebo, and then continued to either high-dose suvorexant, 
intermediate-dose suvorexant, or placebo. Dosing in the original trials was different 
for elderly and non-elderly patients, with elderly patients receiving either 30 mg or 
15 mg of suvorexant compared to 40 mg or 20 mg for non-elderly patients. All trials 
included monitoring to at least 3 months. The difference in dosing was determined 
by previous studies that observed differences in plasma exposure based on age. For 
the run-out phase at the end of treatment (used to monitor withdrawal effects and 
rebound insomnia), half of those individuals who were initially randomized to 
suvorexant were again randomized to receive either the same dose of suvorexant or 
were switched to placebo in a 1:1 ratio. Those individuals who were initially ran-
domized to placebo were continued on placebo (placebo to placebo).

Patients were assigned an electronic diary to use each morning which recorded 
subjective time to sleep onset (sTSO), subjective total time slept (sTST), and sub-
jective time to wakefulness after persistent sleep onset (sWASO). Values used in the 
analysis were the mean of the daily values for week 1, the last week of the first 
month, and the last 2 weeks of the third month. PSG measured objective time to 
wakefulness after persistent sleep onset (WASO) and latency to onset of persistent 
sleep (LPS). PSG results were included on day 1 of study participation, the end of 
month 1, and the end of month 3. The efficacy endpoints were the changes from 
baseline in these measures of sleep maintenance and sleep onset.
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Statistical Analysis
The pooled subgroup analysis included all participants who took at least one dose 
of the treatment, had baseline data, and had at least one posttreatment efficacy mea-
sure. Patients with missing data were included. The investigators used least-squares 
mean estimates and comparisons of the treatment differences versus placebo in 
elderly patients with a Satterthwaite’s approximation for degrees of freedom. 
Rebound insomnia and multiple safety endpoints were analyzed separately from 
those patients that entered the 1-week run-out at the end of their treatment.

Results
The pooled efficacy dataset included 839 patients, and the pooled safety dataset 
included 1298 patients. At baseline, the patients reported a mean total sleep time of 
5 hours and a time to sleep onset of 1 hour. Tables 67.1 and 67.2 summarize the 
effect of suvorexant on subjective and objective measures of sleep in terms of mean 
minutes difference.

The safety adverse events were reported separately. There were no important dif-
ferences in serious adverse events among treatment groups. The most common side 
effect reported was next day somnolence. There were reports of all of the following 
clinically important adverse events in at least one patient that were not reported with 
placebo: hypnopompic or hypnogogic hallucinations (n = 3), sleep paralysis (n = 1), 
complex sleep-related behavior (n = 1), and suicidal ideation (n = 1). Notably it is 
unclear whether there were differences in motor vehicle accidents/violations with 
four (2.8%) reported in the 15 mg group, two (0.9%) in the 30 mg group, and two 
(1.0%) in the placebo group.

Analysis of changes in the Tyrer Withdrawal Symptom Questionnaire score dur-
ing the first three nights following drug discontinuation showed no significant dif-
ferences in the number of patients meeting withdrawal criteria for placebo and 
suvorexant.

Conclusions Elderly individuals comprise a large percentage of those with insom-
nia, and relatively few RCTs have assessed the use of sleep medications in this 
population, especially in the setting of long-term use. Suvorexant was shown to be 

Table 67.1 Summary of the effect of suvorexant on subjective sleep measures measured as the 
average change in minutes compared to baseline

Measure Dose Week 1 Month 3

Subjective total time slept (sTST) 15 mg 16.7 18.9
Subjective time to sleep onset (sTSO) 15 mg −6.5 −6.5
Subjective time to wakefulness after persistent sleep onset (sWASO) 15 mg −9.3 −10.8
Subjective total time slept (sTST) 30 mg 24.9 20.4
Subjective time to sleep onset (sTSO) 30 mg −9.6 −9.2
Subjective time to wakefulness after persistent sleep onset (sWASO) 30 mg −10.3 −9.4
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Table 67.2 Summary of the effect of suvorexant on polysomnogram sleep measures measured as 
the average change in minutes compared to baseline

Measure Dose Night 1 Month 3

Latency of onset to sleep (LPS) 15 mg −10.0 −6.2
Wakefulness after sleep onset (WASO) 15 mg −39.3 −23.4
Latency of onset to sleep (LPS) 30 mg −17.5 −7.7
Wakefulness after sleep onset (WASO) 30 mg −49.4 −24.7

effective at increasing time to sleep onset as well as total length of sleep both as 
reported by study participants and as shown on polysomnography. The investigators 
reported that the effects of suvorexant on sleep parameters observed earlier in the 
study were maintained throughout the 3-month period. However, these effects are 
notably smaller at the 3-month mark, likely indicating some degree of tolerance that 
develops over time. Compared to GABAergic medications for insomnia, suvorexant 
appears relatively safer and better tolerated, without a significantly increased risk of 
dependence or increased risk of falls [2]. There is some evidence that abrupt discon-
tinuation may cause rebound insomnia. Despite blocking orexin receptors, there 
was no identified cataplexy.

Strengths of the Study
 1. The trials this study draws upon were multisite across multiple countries and 

continents reflective of a diverse sample with primary insomnia.
 2. The studies were randomized, double-blind, and placebo-controlled trial design 

with good methodology. The quality of this study assessed on the basis of Jadad 
score indicates that this was high-quality study with a score of 5 out of 5 [3].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2 
Low
3–5 
High

Score 1 1 1 1 1 5

 3. This study contained several primary end points all directly related to sleep ini-
tiation and duration of sleep. The end points contained both subjective and 
objective measures with direct report from patients and polysomnography which 
showed efficacy across all domains.

 4. The study sample included only older adults (≥65 years).
 5. Adverse events were carefully assessed.
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 6. Studies based on subgroup analyses are always complicated to do well, but the 
authors appear to have adequately accounted for this issue [4].

Limitations of the Study
 1. The trial excluded patients with other DSM diagnosis such as major depression 

which is often comorbid or a cause of poor sleep in the elderly. Due to this fact, 
it remains unclear if these results are generalizable to these populations. More 
importantly it is unclear what the safety profile would be in these 
populations.

 2. The doses used in this study (15 mg and 30 mg) for the elderly are not the cur-
rently recommended doses in the elderly which is now 10 mg with a maximum 
dosing of 20 mg. As a result, the study data that is of the most relevance to clini-
cal application is the 15 mg data.

 3. This study did show statistical significance with clinical benefit of subjective 
total sleep time increased by 18.9–20.4 minutes nightly at 3 months which is 
only a mild improvement, albeit comparable to most other hypnotics [5].

Take-Home Points
 1. The data in this pooled group analysis shows that both 30 mg and 15 mg of 

suvorexant are mildly effective at reducing time to sleep onset and at increasing 
total amount of time slept in healthy individuals ≥65 years who suffer from pri-
mary insomnia.

 2. Suvorexant is a generally well-tolerated medication with the most common side 
effect being daytime somnolence.

 3. The pooled data of 15 mg shows a few participants suffered from difficulty with 
motor vehicle operation, abnormal sleep behavior, or sleep-related hallucina-
tions although it is unclear if this was due to random variation given the rela-
tively low number of study participants who experienced these adverse events.

Practical Applications of the Take-Home Points
 1. Suvorexant is a generally well-tolerated and mildly effective medication that can 

be prescribed safely to elderly patients with primary insomnia.
 2. The efficacy and safety of this drug for insomnia due to other conditions in the 

elderly has not yet been evaluated.
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Objective The study’s objectives were twofold, first to research the effectiveness 
of cognitive behavioral therapy for insomnia (CBT-I) in older adults with comorbid 
insomnia and depression and, second, to investigate if an enhanced form of CBT-I 
produced better results when compared to a standard form of CBT-I [1].

Methods Seventy-two older adults from the community with a mean age of 
75 years were initially enrolled in this 8-week randomized controlled clinical trial. 
The eligibility criteria included age 65 and older, referred to and/or case managed 
by a community mental health service, DSM-V diagnostic criteria of comorbid 
insomnia, and major depressive disorder. Exclusion criteria included not meeting 
DSM-V criteria for insomnia and depression, cognitive impairment as evidenced 
by a score of less than 24 on the Mini-Mental State Exam (MMSE), changes to 
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psychotropic medication within 4 weeks of the trial and/or change made throughout 
treatment, current high risk (suicide plan/intent, manic, psychotic), current course 
of maintenance electroconvulsive therapy (ECT), and current psychotherapy 
treatment.

The assessment process to establish a diagnosis included two steps. First, provi-
sional and generalist psychologists together conducted a face-to-face semi- 
structured insomnia interview based on Buysse et al. [2] and Morin and Benca’s [3] 
assessment guidelines for insomnia and the major depression model of the Mini- 
International Neuropsychiatric Interview [4]. Then multidisciplinary clinical review 
consensus meetings were held to finalize the diagnosis.

Outcome measures were completed at pretreatment (week 0), posttreatment 
(week 8), and 3-month follow-up (week 20). The primary measures included the 
Insomnia Severity Index (ISI) and the Geriatric Depression Scale (GDS). Secondary 
measures included the sleep-onset latency (SOL), wake time after sleep onset 
(WASO), total sleep time (TST), sleep efficiency (SE), and sleep quality (SQ) from 
the consensus sleep diary (CDS). In addition, other secondary measures adminis-
tered included the Dysfunctional Beliefs and Attitudes About Sleep 10-item Scale 
(DBAS-10), SLEEP-50 scale, Geriatric Anxiety Inventory-Short Form (GAI-SF), 
Beck Hopelessness Scale (BHS), and the EuroQol 5-D 3-L Scale (EQ-5D-3L).

Participants were allocated to one of three conditions: CBT-I, enhanced form of 
CBT-I (CBT-I+), and psychoeducation control group (PCG) using a block/cluster 
randomization design. Participants were blinded to the condition they were ran-
domly allocated to complete. The standard CBT-I group met with two co-therapists 
for 8-weekly, 60- to 75-minute sessions. These sessions included therapy work-
sheets, homework activities, behavioral modification interventions, cognitive 
restructuring of unhelpful sleep beliefs, and relapse prevention. The CBT-I+ pro-
gram included three additional CBT strategies that targeted comorbid depression. 
These strategies included behavioral activation, cognitive reframing for depression, 
and positive affirmations. These sessions lasted for 75–90  minutes. The PCG 
included 8-weekly sessions of psychoeducation about sleep, insomnia, and depres-
sion. Treatment completion was defined as participating in six out of eight sessions.

Ten provisional and generalist psychologists who were undertaking a geropsy-
chology postgraduate clinical placement conducted the assessments and interven-
tions. Therapists and assessors had opportunities to perform both roles. They each 
received training and daily supervision. Protocol adherence was monitored through 
group supervision, audio recordings, and written materials.

Primary and secondary outcome measures were analyzed using linear mixed 
modeling to test for cluster effects due to program delivery; no cluster effects were 
found. Dichotomous variables were analyzed using longitudinal logistic regression. 
Effect sizes using Cohen’s d were calculated as well.

Results Sixty-nine out of 72 initially enrolled participants completed the post- 
assessment measures, and 65 completed the 3-month follow-up. Sixty-six com-
pleted the sleep diary at post-assessment, and 60 completed it at follow-up. No 
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significant differences for demographic variables, sleep and mental health charac-
teristics, or treatment expectancy were found between the three conditions (CBT-I, 
CBT-I+, PCG).

CBT-I and CBT-I+ had significant effects in insomnia and depression as evi-
denced by reduction in scores measured by the ISI and GDS from pre to post and 
follow-up, respectively. In contrast, the PCG condition did not have an effect on 
insomnia or depressive symptoms reduction. When comparing CBT-I and CBT-I+ 
to PCG, both reduced insomnia severity and depressive symptoms significantly 
from pre to post.

Large effect sizes were found for both cognitive behavioral interventions in their 
ability to reduce insomnia and depression symptoms at post and follow-up. When 
comparing both forms of CBT-I, there were no significant differences in insomnia 
or depression severity reduction at post or follow-up.

In the CBT-I condition, 71% of participants no longer met DSM-V criteria for 
comorbid insomnia at post and 68% at follow-up. Eighty-eight percent of these 
participants no longer met criteria for major depressive disorder at post and 73% at 
follow-up.

In the CBT-I+ condition, 78% of participants no longer had comorbid insomnia 
at post and 45% at follow-up. Seventy-eight percent of them no longer met DSM-V 
criteria for major depressive disorder at post and 64% at follow-up.

In the PCG condition, 27% of participants no longer met criteria for comorbid 
insomnia at post and 14% at follow-up. Thirty-six percent no longer met criteria for 
major depressive disorder at post and 19% at follow-up.

Additionally, significant improvements were observed in the various sleep diary 
measures for CBT-I and CBT-I+ from pre to post. No significant changes were 
observed during the 3-month follow-up. Both CBT-I and CBT-I+ demonstrated sig-
nificant improvement from pre to post in measures of anxiety, hopelessness, dys-
functional beliefs about sleep, and physical health. These changes were maintained 
during the 3-month follow-up.

Conclusions Evidence from this RCT demonstrated that CBT-I and CBT-I+ to be 
superior to PCG. The second hypothesis, which compared CBT-I and CBT-I+, was 
not supported. Possible reasons for this include lack of sufficient power in the study 
to test for equivalence and increased complexity involved in delivering CBT-I+. 
Overall, we can conclude that older adults with comorbid insomnia and depression 
attending community mental health settings can benefit from standard CBT-I for the 
reduction of both insomnia and depression.

Strengths of the Study
 1. Block/cluster randomized controlled trial design
 2. Posttreatment and 3-month follow-up assessors blinded
 3. High retention/completion rate
 4. First RCT to include diverse sample of older adults with comorbid insomnia and 

depression
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Limitations of the Study
 1. Lack of objective physiological sleep measures, such as actigraphy and 

polysomnography.
 2. Larger sample needed to detect possible differences between CBT-I and CBT-I+ 

was not achieved.
 3. Not including CBT for depression as another treatment group.
 4. Potential confound from the quality of the therapist dyad.

Take-Home Points
 1. CBT-I is more effective for insomnia than psychoeducation alone.
 2. Second, when treating patients with comorbid insomnia and depression, using 

the standard form of CBT-I may be beneficial for both disorders, and the benefits 
may continue to be observed 3 months later.

Practical Applications of the Take-Home Points
 1. When treating older adults with comorbid insomnia and depression in a com-

munity setting, there is no need to expend hours applying both CBT-I and CBT 
for depression.

 2. Based on these results, older adults with comorbid insomnia and depression get 
benefit for both diagnoses from CBT-I.

References

 1. Sadler P, McLaren S, Klein B, Harvey J, Jenkins M. Cognitive behavior therapy for older adults 
with insomnia and depression: a randomized controlled trial in community mental health ser-
vices. Sleep. 2018;1:41(8).

 2. Buysse DJ, Ancoli-Israel S, Edinger JD, Lichstein KL, Morin CM. Recommendations for a 
standard research assessment of insomnia. Sleep. 2006;29(9):1155–73.

 3. Morin CM, Benca R.  Chronic insomnia. Lancet. 2012;379(9821):1129–41. https://doi.
org/10.1016/S0140- 6736(11)60750- 2.

 4. Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, Hergueta T, Baker R, 
Dunbar GC. The Mini-International Neuropsychiatric Interview (M.I.N.I.): the development 
and validation of a structured diagnostic psychiatric interview for DSM-IV and ICD-10. J Clin 
Psychiatry. 1998;59 Suppl 20:22–33; quiz 34–57.

D. Vela et al.

https://doi.org/10.1016/S0140-6736(11)60750-2
https://doi.org/10.1016/S0140-6736(11)60750-2


Part XII
Suicides



399

Chapter 69
Medical Illness and the Risk of Suicide 
in the Elderly

Andrew Wong, Vahid Pasovic, Adan Aslam Khan, and Esther Akinyemi

Authors of the original article David N Juurlink, Nathan Herrmann, John P 
Szalai, Alexander Kopp, Donald A Redelmeier

Journal publisher Archives of Internal Medicine

Year of publication 2004

Type of study Population-based case-control study

Funding sources Ontario Mental Health Foundation

Objectives To assess the relationship between specific common illnesses and sui-
cide in the elderly using a population-based case-control study [1]

Methods The study was based out of Ontario, Canada, where all patients have 
universal access to health insurance and are thus registered in databases for pre-
scription drug coverage, physician services, and hospital care. The investigators 
identified consecutive cases of suicide in Ontario residents who were 66 years of 
age or older, occurring over a 9-year period (January 1, 1992, to December 31, 
2000), from the records of the Office of the Chief Coroner of Ontario. In the prov-
ince, all suspected cases of suicide are reported, and those with clear evidence of 
intent in the opinion of the coroner (such as a suicide note, previous threats or epi-
sodes of self-harm, or other evidence) are deemed suicides. Demographic informa-
tion about each completed suicide was collected from the Registered Persons 
Database of Ontario.

A. Wong · V. Pasovic · A. A. Khan · E. Akinyemi (*) 
Henry Ford Health System, Detroit, MI, USA
e-mail: vpasovi1@hfhs.org; EAkinye2@hfhs.org

© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2022
R. R. Tampi et al. (eds.), Essential Reviews in Geriatric Psychiatry, 
https://doi.org/10.1007/978-3-030-94960-0_69

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-94960-0_69&domain=pdf
mailto:vpasovi1@hfhs.org
mailto:EAkinye2@hfhs.org
https://doi.org/10.1007/978-3-030-94960-0_69#DOI


400

For each individual who completed suicide, four control patients were selected 
from the Registered Persons Database, matched by age, sex, and residential income 
quintile. Controls had to have visited an optometrist or dentist at least once within 
the year of the suicide date to ensure they were residing in the province and alive at 
the time. Case suicide patients were able to serve as controls in the period preceding 
their death as well.

Investigators analyzed the prescription medication records of case and control 
patients in the 6-month period prior to the suicide date using the Ontario Drug 
Benefit program which contains prescription records for all elderly residents of 
Ontario. Specific drugs or drug combinations served as markers of the presence of 
each illness, of which they focused on 17. These were ischemic heart disease, 
congestive heart failure, chronic lung disease, hyperacidity syndromes, seizure 
disorder, Parkinson’s disease, diabetes mellitus, rheumatoid arthritis, urinary 
incontinence, psychoses, depression, anxiety and sleep disorders, bipolar disor-
der, breast cancer, prostate cancer, moderate pain, and severe pain. They used 
marker medications for each illness selected by the consensus of three clinicians. 
Investigators did not use physician diagnoses or hospital discharge diagnoses as 
they felt it to be unreliable. The investigators also used three control illnesses for 
which they did not expect an association with suicide. These were glaucoma, 
gout, and hypothyroidism. Dyslipidemia was included based on previous reports 
that treatment of this was associated with reduced risk of suicide. Investigators 
excluded illnesses that could not be discerned from others based on the medica-
tion records.

The primary analysis used conditional logistic regression to estimate the odds 
ratio and 95% confidence interval for suicide associated with specific illnesses. 
Illnesses bearing a relationship with suicide in the univariate analysis were included 
in the multivariate model to adjust for the influence of other illnesses on the rela-
tionship. Additionally, the relationship between the number of illnesses and suicide 
risk was explored. Analyses were repeated using modifications to test the robustness 
of the findings. In one, control selection process was repeated without requirement 
of recent visit to doctor or optometrist. In another, cases could not serve as controls 
for themselves prior to suicide. In a third, the cohort was stratified by sex, age, and 
income quintile. Finally, a post hoc analysis was performed for the relationship 
between specific illnesses and the chosen method of suicide.

Results In the 9-year study interval, a total of 1354 suicides in adults 66 years or 
older were identified in Ontario. However, 25 cases were not able to be analyzed 
due to invalid health records, erroneous identifying data, or residence outside of 
Ontario. Therefore, 1329 suicide cases were used in the study.

Death by firearms was the most frequent mechanism of suicide among all cases 
and the most common method used by men. Women most often committed suicide 
by poisoning. Hanging was the second most frequent cause of death among both 
genders. Mechanisms of suicide did not differ year by year throughout the 9-year 
study period.
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Table 69.1 Medical illnesses associated with increased risk of suicide

Diagnoses Odds ratio (95%) Confidence interval

Congestive heart failure 1.73 1.33–2.24
Chronic obstructive lung 
disease

1.62 1.37–1.92

Hyperacidity syndromes 1.26 1.09–1.47
Seizure disorder 2.95 1.89–4.61
Urinary incontinence 2.02 1.29–3.17
Anxiety disorders 4.65 4.07–5.32
Depression 6.44 5.45–7.61
Psychotic disorders 5.09 3.94–6.59
Bipolar disorder 9.20 4.38–19.33
Moderate pain 1.91 1.66–2.20
Severe pain 7.52 4.93–11.46

Eleven of the 15 prespecified illnesses were associated with a significant 
increased risk of suicide in the univariate analyses as seen in the table below 
(Table 69.1).

Investigators found no association between increase in suicide risk among 
patients with the control illnesses of hypothyroidism, glaucoma, and gout. As previ-
ously expected, treatment of dyslipidemia was associated with a reduced risk of 
suicide. In the multivariate analyses, nine conditions were found to be independent 
predictors of an increased risk of suicide. These included all the above except for 
diabetes and hyperacidity syndromes. Bipolar disorder, depression, and severe pain 
were associated with the largest risk of suicide.

The investigators observed a strong association between the cumulative number 
of illnesses and the estimated relative risk of suicide. Patients with three illnesses 
had approximately threefold increase in relative risk of suicide; patients with five 
illnesses had approximately fivefold increase in risk compared to patients with no 
illness. Patients with the greatest number of illnesses (≥7) have about a ninefold 
higher risk of suicide than those without illness.

Investigators also looked at healthcare visits by patients prior to suicide. Elderly 
patients who committed suicide were almost twice as likely to have visited a physi-
cian in the week before death (45% vs. 24%; P < 0.001), and most patients had 
visited a physician in the month before death (73% vs. 49%, P < 0.001). The five 
most common diagnoses listed in the week before suicide included anxiety, unspec-
ified gastrointestinal symptoms, depression, unspecified cardiac symptoms, and 
hypertension.

Investigators noted clustering among illnesses and mechanisms of suicide. 
Patients with severe pain and congestive heart failure were more likely to kill them-
selves with a firearm. Patients with Parkinson’s disease were more likely to commit 
suicide via suffocation. Patients with psychotic disorders were less likely to use a 
firearm.
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Conclusions This study shows a significant association between suicide in the 
elderly and several common medical and psychiatric illnesses, which is cumulative 
with the number of illnesses. Additionally, most elderly patients who commit sui-
cide have recent contact with the healthcare system, giving potential room for 
intervention.

Strengths of the Study
• This study utilized a large population sample with each case matched with four 

controls based on age, sex, and household income due to access to provincial 
databases

• The study used control illnesses
• There was the ability to explore many associations at the individual patient level
• The statistical analysis was robust including univariate and multivariate model of 

analyses
• There was repetition of analyses using several modifications to test robustness of 

findings

Limitations of the Study
• The deaths from suicide may be misclassified in the database from the Office of 

the Chief Coroner of Ontario especially in elderly if it was concealed or misat-
tributed to medical illness, thus underestimating risk factors contributing to 
suicide.

• The use of prescriptions as markers for certain illness – some medications may 
be used for multiple illnesses, and some illnesses are not associated with specific 
drugs (e.g., malignancies may vary in pharmacological treatment).

• The study did not account for psychosocial factors contributing to suicide in 
elderly including bereavement, isolation, and burden of disability.

• The study did not account for substance use issues contributing to suicide in 
elderly.

• The study did not account for medications which contribute to an increase risk of 
suicide.

• The study did not account for unrecognized illness which can be common in 
elderly, e.g., depression.

• In the sample demographics, the study did not comment on race/ethnicity.

Take-home points The study underscores the importance of screening for suicide 
in medically and mentally ill older adults and engaging in risk reduction interven-
tions such as restriction to firearms and medications for these patients.

Practical applications of the take-home points Elderly patients who suffer from 
chronic common illnesses are at increased risk for suicide. The more chronic ill-
nesses a patient suffers from, the higher risk of suicide. It is important for physicians 
to assess suicide risk at each appointment including acute risk factors such as fire-
arm access.
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Objectives To assess the relationship between initiating treatment with SSRI anti-
depressants and completed suicide in older adults [1]

Methods This was a population-based study conducted in Ontario, Canada, where 
all residents ≥65 years have universal access to health insurance for services includ-
ing prescription drug coverage, physicians’ services, and hospital care. Over a 
9-year study period (Jan 1, 1992–Dec 31, 2000), cases of suicide were identified 
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among Ontario residents aged ≥66 years using records from the Office of the Chief 
Coroner for Ontario. Individuals aged ≥65 years were excluded, and the first year 
of eligibility (at age 65) for prescription medication benefits was not examined to 
avoid incomplete medication records. The date of suicide was the index date for all 
analyses. The final matched analyses included 1138 suicide cases and 4552 com-
parison subjects.

A comparison patient group was identified from the general population using the 
propensity score method. A propensity score was calculated for each individual 
predicting the suicide outcome by balancing multiple characteristics between the 
suicide cases and comparison subjects. In this score, multiple elements (such as 
demographic characteristics, medical and psychiatric disorders, admission to a psy-
chiatric facility during the previous year, care by a psychiatrist in the previous year, 
days in hospital during previous year, and suicide attempt in the previous year) were 
identified to minimize the difference between the two groups. Propensity scores 
were also calculated for all possible comparison patients (for each case at every 
index site) to account for changes in patterns of antidepressant use over the study 
period. Once these scores were calculated, all eligible comparison patients (if they 
were within 0.2 standard deviations of the propensity score) were identified. From 
this group, four comparison subjects (per suicide case) were randomly selected. 
Subjects (n = 191) with propensity scores that were too high to match four compari-
son subjects were excluded from the matched analyses but retained for descriptive 
purposes.

The Ontario Drug Benefit program collects comprehensive prescription records 
(<1% missing data) dispensed to elderly residents in Ontario. Prescription records 
of suicide cases and comparison groups were examined through this program. 
Selective serotonin reuptake inhibitor (SSRI) antidepressants included fluoxetine, 
fluvoxamine, paroxetine, sertraline, and citalopram. Other antidepressants included 
secondary amine cyclic antidepressants (desipramine, nortriptyline, protriptyline, 
maprotiline, and amoxapine), tertiary amine cyclic antidepressants (amitriptyline, 
imipramine, doxepin, trimipramine, and clomipramine), and miscellaneous antide-
pressants (venlafaxine, trazodone, bupropion, and nefazodone). Monoamine oxi-
dase inhibitors (MAO-I) were not examined due to their infrequent use, and 
mirtazapine was not studied as it was not insured during most of the study period.

In the primary analyses, “new antidepressant use” was defined as no use of an 
antidepressant in the same class for the previous 6 months. For the primary analysis, 
a conditional logistic regression was used to estimate the odds ratio (OR) and 95% 
confidence interval (CI) for suicide associated with the new use of an antidepressant 
at monthly intervals from the start of the treatment. Multivariate analysis was used 
to adjust for rural place of residence (using home postal code), estimated residential 
income quintile, previous suicide attempt, the number of prescription medications 
dispensed in the previous year, evidence of alcohol abuse (using prescription 
records, physician diagnosis codes, or hospital discharged records from the previ-
ous year), malignancy, anxiety or sleep disorder, bipolar disorder, depression or 
other mood disorder, agitation or psychosis, poisoning or other injury, provision of 
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care by a psychiatrist, or admission to a psychiatric facility. For statistical signifi-
cance, all test used a two-tailed P-value of 0.05.

Results A total of 1354 cases of suicide (≥66 years) were identified among Ontario 
residents during the study period. Of the total group, 25 (2%) were excluded because 
of having an invalid health card number, erroneous identifying data, or principal 
residence outside of Ontario. A total of 191 (14%) were excluded as their scores 
were too high to be matched to the comparison subjects. A total of 1138 suicide 
cases were analyzed using 4552 comparison subjects with comparable demographic 
characteristics and patterns of illness. Many individuals who died by suicide were 
men living in an urban setting (80%), and a small percentage of the total group of 
suicide cases had seen a psychiatrist in the preceding year (13%). The most com-
mon methods of suicide were death from a firearm (n = 370), hanging (n = 318), and 
self-poisoning (n = 285). Of the total 1329 suicide cases (including the 191 indi-
viduals whose scores were too high to be matched to a comparison group), 68% 
(n = 907) did not receive antidepressant therapy 6 months before death.

The investigators found that the risk of suicide in the first month of treatment 
with an SSRI is fivefold higher than that with other antidepressants (P = 0.0009), 
but no difference is seen with continued therapy. This comparison was noted after 
adjustments were made through a multivariate analysis.

Tertiary amines may be used for illnesses other than depression (such as neuro-
pathic pain, pruritis, migraine). Findings did not change significantly when tertiary 
amines were excluded from the group of non-SSRI antidepressants. Venlafaxine is 
an antidepressant that blocks serotonin and norepinephrine reuptake (SNRI) at 
higher doses. Consistent results were obtained when venlafaxine was categorized as 
an SSRI antidepressant. These findings were also consistent when amoxapine and 
maprotiline (which are structurally different from other secondary amine cyclic 
antidepressants) were excluded from the analysis and when clomipramine (which 
selectively interferes with serotonin transport) was excluded from the group of ter-
tiary amine cyclic antidepressants.

During the secondary analysis, the “new antidepressant use” was defined as no 
use of any other antidepressant in the previous 6 months. The findings of this analy-
sis were consistent with the original results and persisted in the replicated analysis. 
In most aspects, in the first month of treatment with an SSRI antidepressant (in 
comparison with non-SSRI antidepressants), there was noted to be a disproportion-
ate increase in suicide among the elderly population. These results were consistent 
within a series of subgroup analyses stratified by demographic characteristics, men-
tal health history, and patterns of medical illness. The only exception was that this 
finding was not found among women.

The investigators also reported that relative to non-SSRI antidepressant treat-
ment, suicides of a violent nature were more strongly associated with SSRI antide-
pressant treatment during early therapy (P = 0.0016). Suicides of a violent nature 
were described as hanging, gunshot, jumping, stabbing, vehicle collision, blunt 
trauma, explosion, electrocution, and self-immolation. Nonviolent suicides were 
equally common among patients treated with SSRI and non-SSRI antidepressants.
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The absolute risk of suicide during the first month of treatment was calculated to 
be low in both the group receiving treatment with an SSRI antidepressant (1  in 
3353) and non-SSRI antidepressant (1  in 16,037). Additionally, the authors note 
that the risk of suicide due to an antidepressant is probably lower, as many of the 
suicides in the first month of treatment likely resulted from depression rather than 
as an adverse effect of treatment.

Conclusions This study shows a substantial increase in the relative risk of suicide 
only within the first month of SSRI treatment compared to other antidepressants 
which did not persist. Proposed mechanisms include improving aspects of depres-
sion such as psychomotor retardation “energizing the patient to suicide,” the devel-
opment of akathisia-like symptoms, agitation or dysphoria, and use of SSRI 
antidepressants in patients at high risk for suicide as they are safer in overdose. 
However, this was considered less likely as physicians may be unable to identify 
high-risk patients in the elderly population, comparison patients were matched on 
important characteristics, and consistent results were found in this study regardless 
of previous psychiatric treatment. Additionally, the higher risk was not noted beyond 
the first month of treatment with an SSRI antidepressant. The investigators explain 
that if depression explained their findings, then the persistent risk should have been 
identified with SSRI therapy as they rarely abate after the first month of treatment.

This study also showed that the absolute risk of suicide during initial treatment 
with an SSRI antidepressant was very low. The majority of patients treated with 
SSRI antidepressants do not attempt suicide, although in rare instances an idiosyn-
cratic response may occur and individuals may experience suicidal ideation during 
the first weeks of therapy. The etiology of this is unknown and may have a pharma-
cogenetic contribution. It was also noted that there was an undertreatment of depres-
sion in the elderly as a significant proportion of individuals (two-thirds) that died by 
suicide were not receiving an antidepressant.

Lastly, this study shows increased risk of violent suicides with SSRI antidepres-
sant treatment compared to other antidepressants.

Strengths of the Study
 1. This study had a large sample size.
 2. The study duration long.
 3. There were many covariables were assessed during multivariable analysis to 

minimize confounding effects.

Limitations of the Study
 1. A large proportion of the population were males from urban settings.
 2. The availability of mental health resources and access to psychiatrist/psychotro-

pic medications were not addressed.
 3. There was no direct measure of antidepressant doses, duration of treatment, or 

adherence to treatment.
 4. The severity of depression in each group of treatment could not be assessed.
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 5. Other important variables including pain control, social support, and bereave-
ment that may contribute to mood symptoms and increase risk of suicidality 
were not measured.

 6. A portion of the group was excluded as the scores were “too high” to be matched 
to comparison subjects. This may have resulted in selection bias.

 7. It is unclear what constitutes early therapy for violent suicide with SSRI 
treatment.

Take-home points In elderly patients, there has been a significant undertreatment 
of depression and increased suicide risk. The risks of undertreatment are often 
greater than the risks of treatment with an SSRI antidepressant. At the onset of treat-
ment with an SSRI antidepressant, it is important to educate patients and family of 
the increased risk of suicide in the first month, and keeping the environment safe, as 
well as monitor individuals closely during this period.

Practical applications of the take-home points Among elderly patients with 
depression and increased suicide risk, SSRI antidepressant is an option for treat-
ment. Close monitoring of tolerability, mood symptoms, and suicide risk, especially 
at the onset of treatment, is fundamental in the care of these individuals. Additionally, 
limiting access to violent means of suicide should also be an integral part of treat-
ment planning.
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Naltrexone as an Adjunctive Treatment 
for Older Patients with Alcohol 
Dependence

Paroma Mitra

Authors of the original article David Oslin, MD, Joseph G. Liberto, MD, John 
O’Brien, MSW, Stacy Krois, Jennifer Norbeck, MSW

Journal published 

 

 

 

 

 

 

The American Journal of Geriatric Psychiatry

Year of publication 1997

Type of study double-blind, randomized, placebo-controlled efficacy study

Funding sources DuPont Merck Pharmaceuticals

Objectives to examine the efficacy of naltrexone as an adjunct for alcohol depen-
dence in older adults [1]

Methods Forty-four individuals were recruited for participation in the study from 
the Baltimore Veterans Affairs Medical Centre. Individuals between ages of 50 and 
70 years with a diagnosis of alcohol dependence as per DSM III-R were included in 
the study.

Individuals were excluded from participation if they had used a psychoactive 
substance other than alcohol, caffeine, or nicotine up to 6 weeks before the study or 
used opioids within 7 days before initiation of naltrexone. They were also excluded 
if they presented with a positive drug screen for opioids, amphetamines, cocaine, 
benzodiazepines, or barbiturates at the start of the study. Other exclusion criteria 
included severe medical conditions, especially severe hepatic diseases, severe 
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dementia, seizure disorder, and psychosis, or if deemed by a physician to be a dan-
ger to self and others.

Study participants were randomized to receive either naltrexone or placebo. 
Naltrexone was given in doses of 100 mg on Mondays and Wednesdays and 150 mg 
on Fridays. All participants also received group therapy weekly and check-ins with 
a case manager twice every month. Medical and psychiatric care were monitored by 
a psychiatrist in an outpatient geriatric substance use disorder clinic.

Participants were assessed at baseline and monthly using the Addiction Severity 
Index (ASI), blood chemistries, and vital signs. Physical adverse effects, medication 
adherence, and compliance with group therapy sessions were examined. Investigators 
also checked for cravings and feelings of depression and anxiety using a visual 
analog scale. Clinically significant drinking (relapse) was the primary outcome 
measure. It was defined as a report of consuming five or more drinks on one occa-
sion, or a report of drinking five or more times in a week, or a blood alcohol concen-
tration (BAC) of 100 mg/dl.

Results The mean age of participants in both groups was approximately 58 years. 
The treatment and placebo groups did not differ at baseline in terms of age, race, 
years of education, marital status, or medical history. The severity of drinking, as 
measured by the number of drinks per occasion (10.0 +/− 8.1 in the placebo group 
and 11.4 +/− 6.4 in the naltrexone group), and average ASI score (0.48 +/− 0.17) 
were similar. Treatment compliance was measured by group attendance, the dura-
tion of study participation, and medication adherence. Subjects in the naltrexone 
group attended approximately 7.2 +/− 3.6 group therapy sessions, and those in the 
placebo group attended 7.0 + 4.1 sessions, and this was not statistically significant. 
Participants in the naltrexone group completed an average of 10.3 ± 2.6 weeks of 
the study, and the placebo group completed an average of 9.5 ± 4.0 weeks, and this 
difference was not observed to be significant.

There were adverse effects reported by both groups, but there was no difference 
in either the symptoms observed or the duration of adverse effects. The most com-
mon adverse effects were sleep disturbances and anxiety, followed by headaches, 
joint pains, nausea, and vomiting. Gamma-glutamyl transferase (GGT), aspartate 
aminotransferase (AST) levels, and blood chemistries did not differ between the 
naltrexone- and placebo-treated groups over the course of the study.

The primary effect demonstrated was a reduction in relapse when an individual 
sampled any amount of alcohol. Three out of the six participants relapsed while 
being on naloxone, while all eight participants who drank some alcohol and only 
on placebo relapsed, an outcome that was statistically significant and clinically 
relevant (P = 0.024). Total abstinence was achieved by 68.2% of all the subjects 
during the time of participation in the study. The naltrexone-treated group drank 
approximately 1.9% of study days, whereas individuals in placebo group drank 
approximately 6.5% of the study days. This was however not observed to be sta-
tistically significant (P = 0.275). There were similarly no differences in abstinence 
rates between the naltrexone- and placebo-treated groups (P =  0.659). Time to 
first drink was measured using survival analysis, and naltrexone was not deemed 
to be effective in prolonging abstinence when compared with placebo (P = 0.532). 
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Participants in both groups demonstrated relapse to clinically significant alcohol 
consumption but without a significant difference (P = 0.117). A total of 14.3% of 
the participants in the naltrexone-treated group relapsed, whereas 34.8% of those 
in the placebo- treated group relapsed. There was a significant overall reduction in 
the score on the alcohol sub-score of the ASI (P < 0.001), and there were no sig-
nificant differences between the two groups in the same. All participants reported 
a significant decrease in depression (P  =  0.036), but there were no significant 
changes between the two groups in self-rated craving, depression, or anxi-
ety scores.

Out of 44 participants,17 did not complete the study. They had a higher rate 
being arrested for driving under influence (DUI) when compared to those who did 
not complete the study (P = 0.009). The subjects who did not complete the study did 
not attend as many group sessions compared to those who did complete the study 
(P < 0.001).

Those who did not complete the study missed a larger percentage of doses of 
study medications compared to those who completed the study (22% vs. 7.4%, 
P = 0.002). There were no differences in abstinence rates between those who com-
pleted the study and those who dropped out (P = 0.211).

Conclusions
 1. In a group of older adults with alcohol use disorder, naltrexone is well tolerated 

and reduced relapse on sampling with alcohol [2].
 2. The study anticipated negative impact on liver enzymes due to naltrexone, but 

this was not observed. On the contrary, improvement in liver enzymes was 
observed.

 3. Use of naltrexone is likely to decrease the need for psychosocial treatment, 
thereby limiting costs.

Strengths of the Study
 1. The study is randomized and double-blind in nature.
 2. Baseline measures were included, not just measures of addiction but also blood 

chemistries.
 3. The study demonstrated efficacy in relapse prevention, consistent with previous 

literature [3, 4].
 4. The quality of study assessed on the basis of Jadad score indicates that this was 

a high-quality study with a score of 5 out of 5 [4].

Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2 
Low
3–5 
High

Score 1 1 1 1 1 5
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Limitations of the Study
 1. The sample size was small in both groups.
 2. A total of 17 participants dropped out of the study, and follow-up could not be 

conducted for many of them.
 3. The follow-up period was only for 12 weeks. Therefore, longer-term outcomes 

cannot be discerned, and this is significant given the chronic nature of alcohol 
use disorder. Additionally, adverse effects that occur later in the course of treat-
ment are likely to have been missed in this study.

 4. Only male veterans participated in the study, so the findings are not generaliz-
able to older women and to older men who are not veterans.

 5. Outcomes are measured by self-reports. Collateral assessment and biochemical 
markers of alcohol use were not used, and this may have led to an underestima-
tion of alcohol consumption.

Take-Home Points
 1. Naltrexone must be considered as an adjunctive treatment for alcohol use disor-

der in older adults.
 2. Naltrexone should be administered carefully with close monitoring in patients 

with prior hepatic disease.

Practical Applications of the Take-Home Points
 1. Offer naltrexone to prevent relapse of alcohol use in older adults.
 2. Measure hepatic enzymes before starting the medication and monitor these 

regularly.
 3. Offer psychosocial supports to individual with alcohol use.
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Objectives To determine the prevalence of dual diagnosis across age groups in a 
national sample of mental health patients and to examine the characteristics and 
health service utilization associated with being an older patient with both psychiat-
ric and substance abuse disorders [1]

Methods Data was obtained from three sources. First, records from a cross- 
sectional sample of outpatients were obtained from a national survey of patients 
treated in VA mental health clinics during a prespecified 2-week period. The second 
source was the Patient Treatment File (PTF), which is a discharge abstract of all 
completed episodes of inpatient care in the VA system. The third source was a com-
bined database from two service use files: the PTF, for inpatient care, and the 
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Outpatient Care File (OPC) for outpatient care that includes all hospital and outpa-
tient services provided by the VA. From each of the abovementioned sources, infor-
mation about the diagnosis and treatment of psychiatric and substance use disorders 
were obtained.

The primary independent variable of interest was the dual diagnosis. Health ser-
vice utilization indicators were the primary outcome variables of interest. Seven key 
utilization indicators were identified and calculated, namely, inpatient substance 
use, inpatient psychiatric, medical, and surgical services and outpatient general psy-
chiatric, medical/surgical, and substance use.

The sample was divided into the following age groups: patients under 55 years 
of age, patients 55–64 years old, patients 65–74 years old, and patients over the age 
of 75. Patients were then stratified into four groups, namely, older adults dually 
diagnosed, older. adults not dually diagnosed, not older adults but dually diagnosed, 
and not older adults not dually diagnosed. Individuals over the age of 55 years were 
considered older adults or “elderly.” The X2 statistic was utilized to test for differ-
ences between the age groups in the frequency of psychiatric disorders, substance 
use disorders, and concurrent psychiatric and substance use disorders. Analysis of 
covariance models was used to compare the four patient groups on each of the seven 
service utilization indicators, controlling for variables such as sex, race, service- 
connected disability, substance use only and psychiatric disorder only diagnoses, 
and the main effects of age and dual diagnosis.

Results
Overall, the number of veterans receiving treatment in mental health programs at 
the Department of Veterans Affairs was inversely associated with age. The propor-
tion of the sample with only a psychiatric diagnosis increased significantly with 
advancing age. Ninety percent of the individuals over the age of 65 years had a 
psychiatric diagnosis. However, comorbid psychiatric and substance use diagnoses 
decreased with age, from 30.4% among those under 55 years to merely 4.4% in the 
oldest group. Similarly, a purely substance use diagnosis also decreased with age, 
from being observed in 11.3% of the sample among those under age 55, but this was 
far lower at 3.7% among those over the age of 74 years.

Here is a summary of findings with respect to diagnosis:

 1. Schizophrenia: Dually diagnosed individuals were significantly less likely to 
have a diagnosis of schizophrenia in both young and old age groups, compared 
to those who were not dually diagnosed. Among older adults, a diagnosis of 
schizophrenia was observed in 17.1% of those who were dually diagnosed and 
25.15% of those who were not dually diagnosed, and this was statistically signifi-
cant. Schizophrenia was the most frequent primary diagnosis (17.1%), followed 
by major depression (14.5%) among the older adults who were dually diagnosed.

 2. Bipolar disorder: The rates of bipolar disorder did not significantly differ among 
older adults, irrespective of whether or not they were dually diagnosed (7.9% in 
those who were dually diagnosed vs. 7.17% among those who were not). 
However, in the younger group, the dually diagnosed (5.77%) were significantly 
less likely to have bipolar disorder compared to those who were not dually diag-
nosed (7.79%).
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 3. Major depressive disorder (MDD): MDD was observed to be the second most 
common primary psychiatric diagnosis among dually diagnosed older adults 
(14.5%). Although it was expected that there would be higher rates of affective 
disorders among the elderly who were dually diagnosed, no significant differ-
ences in the occurrence of major depressive disorder emerged among the 
four groups.

 4. Post-traumatic stress disorder (PTSD): PTSD was observed less frequently 
among older adults in both groups (6.8% among those dually diagnosed vs. 
8.9% among those who were not, and this difference was significant). Among 
younger individuals, the prevalence of PTSD was comparatively higher in both 
groups (15.67% among dually diagnosed individuals and 18.01% among those 
who were not), and the difference was significant.

 5. Organic brain syndrome: Significantly higher rates of organic brain syndrome 
(11.6%) were found among dually diagnosed older adults when compared to 
older adults who were not dually diagnosed (7.95%). Predictably, the prevalence 
was lower in younger individuals, although it was significantly higher in the non- 
dually diagnosed group (2.44% vs. 1.69%).

 6. Substance use disorders: Alcohol use disorder was the most frequent substance 
use disorder noted among the older adults who were dually diagnosed (81% 
versus 26% for the use of other substances). In younger dually diagnosed indi-
viduals, the rates were relatively similar (approximately 65%) for alcohol and 
other substance use disorders.

Here is a summary of findings with respect to service utilization:

 1. Inpatient substance use services: Dually diagnosed older adults used inpatient 
substance use treatment services significantly more than the non-dually diag-
nosed older adults (1.5 versus 0.6 days, respectively). Dually diagnosed younger 
patients (5.58 days) also utilized more inpatient substance use services as com-
pared to non-dually diagnosed younger patient (1.15 days), a significant pattern 
akin to older adults.

 2. Inpatient psychiatric services: The quantum of inpatient psychiatric services uti-
lized were predictably higher among individuals who were not dually diagnosed 
(13.67 days among younger and 10.52 days among older adults).

 3. Inpatient medical and surgical services: Dually diagnosed individuals had lower 
utilization of inpatient medical and surgical services in both age groups, but 
these differences were not observed to be statistically significant.

 4. Outpatient general psychiatric services: Dually diagnosed older adults utilized 
services significantly higher than non-dually diagnosed (41.3 versus 27.98 vis-
its, respectively). The utilization of services by younger individuals was overall 
somewhat lower than their older counterparts but followed a similar diagnostic 
pattern.

 5. Outpatient medical and surgical services: No statistically significant differences 
were demonstrated in the service utilization among the two diagnostic groups. 
However, as expected, older patients had higher rates of accessing outpatient 
medical and surgical service compared to younger patients.

 6. Outpatient substance use service: Younger dually diagnosed individuals utilized 
this service the highest (21.35 visits), followed by dually diagnosed older adults 
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(9.69 visits), significantly higher than the negligible utilization among non- 
dually diagnosed younger (0.57 visits) and older adults (0.84 visits). The differ-
ence across groups was observed to be statistically significant.

Conclusions This cross-sectional survey demonstrated that the rates of dual diag-
nosis decreased as age advanced. However, dually diagnosed older adults were a 
group with high service utilization. They utilized inpatient and outpatient substance 
use treatment services more than older adults who were not dually diagnosed. 
Notably, this group also utilized outpatient general psychiatric treatment services 
significantly more than all the other comparison groups.

Strengths of the Study
 1. The survey had a large sample size of 91,752 individuals.
 2. The investigators carefully classified patients by age group and diagnosis, so 

patterns can be clearly discerned between the four different groups.

Limitations of the Study
 1. Accuracy of diagnosis depends on the reliability of clinical assessment, since the 

survey relied on preexisting records.
 2. This is a cross-sectional study spanning a period of 2  weeks. Longitudinal 

changes in service utilization will not be captured using this study design.
 3. Inpatient service use is likely to vary depending on the availability of inpatient 

beds in a given region, so it might not fully reflect diagnostic severity or treat-
ment need.

 4. Given that this is purely a VA-based study, we do not know whether and to what 
extent individuals in this sample utilized non-VA health system services.

 5. The study sample consists of a disproportionately male population, so the gener-
alizability of the findings is called into question.

Take-Home Points
 1. It is imperative to maintain a high risk of suspicion and screen for substance use 

among older adults
 2. Timely diagnosis and treatment of substance use earlier in life can positively 

impact both medical and psychiatric health service utilization later in life.

Practical Applications of the Take-Home Point
All older adults who present with mental health symptoms must be screened for 
substance use and treated for the same. This can decrease their need for accessing 
mental health and medical-surgical services later in life.
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Objectives To investigate 5-year treatment outcomes of older adults in comparison 
with middle-aged and younger adults receiving treatment at a private, nonprofit, 
managed care chemical dependency program [1]

Methods Study participants aged 18  years and older were recruited from the 
Kaiser Permanente Sacramento Chemical Dependency Recovery Program (CDRP). 
Exclusion criteria included active psychosis and a diagnosis of dementia or intel-
lectual disability. Of the 1312 patients contacted for the study, 1204 agreed to par-
ticipate. Approximately 62% of the participants were randomized into one of the 
two following treatments: an outpatient day program or a hospital program. Both 
treatments included participation in a 12-step program, group therapy, psychoedu-
cation, supportive therapy, relapse prevention interventions, and family therapy. 

P. Mitra (*) 
NYU School of Medicine, Bellevue Hospital Center, New York, NY, USA

© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2022
R. R. Tampi et al. (eds.), Essential Reviews in Geriatric Psychiatry, 
https://doi.org/10.1007/978-3-030-94960-0_73

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-94960-0_73&domain=pdf
https://doi.org/10.1007/978-3-030-94960-0_73#DOI


422

Individual therapy and psychopharmacologic therapy were offered if participants 
were interested.

In the hospital program, participants were required to attend 6 hours a day during 
the first 3 weeks. From weeks 4 to 8, participants then attended 1.5 hours a day for 
4 days a week. In contrast, participants in the outpatient program attended 1.5 hours 
a day for 3 days a week for 8 weeks. All participants then participated in aftercare 
at week 9 and then were followed up weekly for 10 months. A participant was con-
sidered a “dropout” after missing seven continuous days for the first 8 weeks and 
30 days after the first 8 weeks. Average length of stay in the hospital and outpatient 
programs were 10.5 weeks and 8.5 weeks, respectively.

Of those randomized into a treatment group, 63% were grouped into the older 
adult cohort (aged 55 years and older), 60% into the middle-aged adult cohort (aged 
40–54  years), and 63% into the younger adult cohort (aged 18–39  years). The 
authors reported no significant baseline differences between the groups. A percent-
age of participants recruited at intake were not randomized due to personal prefer-
ences or if they required specific treatment conditions per the staff’s clinical 
judgment.

The investigators used an “intention-to-treat” study design so that all participants 
recruited from the baseline/intake visit would be included in the authors’ analysis. 
Approximately 76% (N = 916) out of the 1204 patients who initially agreed to par-
ticipate at intake started treatment. Data was collected during a 1-hour telephone 
intake interview and during a 5-year follow-up interview. The authors reported that 
925 of the initial 1204 participants (77%) returned to complete the 5-year follow-up 
interview. The primary outcome was measured at intake and in the 5-year follow-up 
interview using the Addiction Severity Index (ASI) to assess addiction severity. The 
authors also collected the following information for analysis: age, ethnicity, gender, 
education, employment/income, social network, 12-step program participation 
(measured through the Alcoholics Anonymous Affiliation Scale), abstinence (i.e., 
total abstinence from drugs and alcohol over the past 30  days and at the 5-year 
interview), and whether or not they met the Diagnostic and Statistical Manual of 
Mental Disorders fourth edition (DSM-IV) criteria for substance use and/or depen-
dence. The authors also took note of readmission frequency which was defined as 
having at least three visits to a chemical dependency program between 1 and 5 years 
post-intake with less than or equal to 30 days’ time in between each visit. Random 
urine drug tests and breathalysers were instituted weekly for 4  weeks and then 
monthly for a year to help confirm abstinence measures.

The authors used chi-squared and univariate analysis (ANOVA) tests to deter-
mine if there was a statistically significant difference between the groups in regard 
to categorical and continuous variables, respectively.

Results The ASI score was significantly higher in deceased patients (mean ASI 
score of 0.625) compared to alive patients (mean ASI score of 0.442) at the 5-year 
follow-up (P < 0.001).

Individual characteristics by age group: Older adults were more likely to be diag-
nosed with alcohol dependence compared to younger and middle-aged adults and 
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less likely to be diagnosed with drug dependence (P < 0.01). Older adults were also 
less likely to be diagnosed with combined alcohol and drug dependence (P < 0.01) 
and were more likely than younger adults to report abstinence from drugs and alco-
hol in the previous month (P = 0.02). A total of 52% of older adults reported total 
abstinence from drugs and alcohol in the previous month compared to 40% of 
younger adults who reported total abstinence from drugs and alcohol in the previ-
ous month.

Variables associated independently with abstinence: The variables for all age 
groups that were significant for abstinence included female gender (P = 0.003), lon-
ger treatment retention (P < 0.001), and having no close family/friends who encour-
aged alcohol or drug use in the past 5 years (P < 0.001).

Analysis of gender differences: Older women were more likely to be abstinent 
compared to older men (P = 0.007) and more abstinent compared to younger women 
(P = 0.04). Notably older adults tended to stay in treatment compared to younger 
adults (P = 0.03).

Extra treatment factors: Regarding characteristics of participants external to 
treatment, older adults were reported to have fewer close friends than younger 
adults (P < 0.001) or middle-aged adults (P = 0.001). Older adults were also less 
likely than younger adults to report having family or friends who encouraged use 
(8% vs. 17%; P = 0.04). Lastly, older adults were reported to be more likely to be 
married compared to younger adults (59% vs. 39%; P = 0.002).

When measures of 12-step affiliation were reported, older adults were stated to 
be less likely than middle-aged adults to have considered themselves a member of a 
12-step group (P = 0.015) with 19% of older adults as compared to 42% of middle- 
aged adults reporting to have contacted a 12-step member for assistance with 
recovery.

Conclusions This study indicates that abstinence rates of older adults appear 
higher than those of younger adult cohorts though there were no significant age dif-
ferences found among those dependent only on alcohol. Mortality was associated 
with a higher rate of alcohol use. Age was not found to be a significant factor in 
abstinence though social networks that encourage substance use were (older adults 
were found to be less likely than younger adults to have social circles that encour-
aged substance use). Older adults were also reported to be more likely to need an 
adequate and supportive social network posttreatment to maintain abstinence. 
Longer treatment duration was found to reflect a better outcome, and older adults 
remained in treatment longer than younger cohorts. When observing for gender dif-
ferences between older women and men, older women stayed in treatment longer 
and were noted to have a more supportive network. Notably, older adults were found 
to exhibit less reliance on 12-step programs.

Strengths of the Study
 1. Long-term, 5-year study.
 2. Interventions integrated medical and behavioral health treatment.
 3. Comparison of different age categories.
 4. High retention and follow-up rate.
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 5. Authors also investigated effect of social support networks and alcoholic anony-
mous groups.

 6. Intention-to-treat analysis to account for attrition.

Limitations of the Study
 1. Sample size of the older group is small (n = 65) with only a small number of 

women recruited (n = 17) compared to the larger younger (n = 564) and middle- 
aged (n = 296) cohorts.

 2. No adjustment for significance level for multiple comparisons.
 3. Mortality could confound abstinence rates in older adults as alcohol dependence 

in this age group was highly associated with higher mortality.
 4. They included both randomized and nonrandomized participants.
 5. Investigation occurred in a private medical facility where participants were 

recruited from a population of private insurance and would likely have less 
severe substance use compared to the general population.

 6. Their term of readmission is loosely used. “Readmission” was defined as having 
at least three visits with no more than 30 days’ gap between each visit to a chem-
ical dependency program between 1 and 5 years after intake within the Kaiser 
Permanente Program. Readmissions outside the Kaiser Permanente network 
could be communicated by self-reports. Readmission however does not indicate 
relapse and also includes brief supportive therapy visits.

Take-home points Older adults exhibited better outcomes in terms of abstinence 
during this 5-year study compared to younger cohorts. Additionally, older women 
appeared to demonstrate better outcomes than older men and younger women. 
Social networks appear to be important in maintaining abstinence in older adults. 
Providing resources like information regarding local alcoholics anonymous and 
narcotics anonymous meetings in the region and exploring barriers to attending 
these groups could be beneficial.

Practical applications of the take-home points Older adults should be screened 
for alcohol and drug use in all settings, in both primary care and behavioral health 
settings. If alcohol or drug use is suspected, use of screening tools is recommended 
and referral to treatments encouraged if found to be clinically indicated.
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Objectives The investigator wanted to assess whether the combination of naltrex-
one and sertraline is effective in the treatment of major depression and alcohol 
dependence among older adults [1].

Methods This study enrolled a total of 74 outpatients for a 12-week randomized 
placebo-controlled trial. The study participants were recruited from clinic referrals 
or through local media advertisements. The inclusion criteria for this study were as 
follows: age ≥55 years, meeting the DSM-IV criteria for alcohol dependence, meet-
ing the DSM-IV criteria for a major depressive disorder (MDD) or substance- 
induced depressive disorder, and the successful completion of detoxification from 
alcohol which was defined as a minimum of three consecutive days of abstinence 
before the start of the study medication. Participants also had to continue to meet the 
diagnostic criteria for a depressive disorder in order to start on sertraline. 
Additionally, the participant should have met the diagnostic criteria for MDD prior 
to meeting the criteria for alcohol dependence, or the depressive symptoms were 
persisting during a 3-month period of abstinence from alcohol. Exclusion criteria 
were as follows: current DSM-IV diagnosis of a psychoactive substance depen-
dence other than either alcohol or nicotine and the evidence for opioid use in the 
past 30 days which was evaluated both by self-report and/or urine drug screen at the 
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time of entry into treatment for the study. Additional exclusion criteria were the 
presence of severe medical or physical illnesses including AIDS, active hepatitis, or 
significant hepatocellular injury as identified by elevated total bilirubin levels.

After the participants completed detoxification from alcohol, they were random-
ized to receive either naltrexone 50 mg a day or placebo in addition to a compliance- 
enhancement therapy called Biopsychosocial evaluation, Report to the patient, 
Empathetic approach, Needs assessment, Direct advice to the patient, and 
Assessment of progress (BRENDA) which was conducted by a nurse (RN or mas-
ter’s level). The stratification of participants for randomization was done by gender 
and recruitment site in a block design. Following a period of 1 week of treatment 
with naltrexone or placebo, the participants were started on sertraline 50 mg a day 
for 1 week with an increase to 100 mg a day as tolerated. To improve and to assess 
adherence, the study medication was provided in blister cards. BRENDA sessions 
were conducted initially weekly for 8 weeks and biweekly thereafter.

The rating scales that were used in the study were as follows: the Hamilton 
Rating Scale for Depression (Ham-D), the Mini-Mental State Exam (MMSE), the 
Time-Line Follow-Back (TLFB) method of assessing alcohol consumption, the 
Addiction Severity Index (ASI), and the Medical Outcomes Study Short Form 
(SF-36). During each study visit, the Ham-D and TLFB were administered, whereas 
the ASI and SF-36 were administered every month.

A nurse assessed therapy attendance and adherence to the study medication via 
self-report of medication use and by pill counts. The nurse also monitored adverse 
events weekly, and this information was reviewed with the principal investigator. 
Systematic Assessment for Treatment Emergent Effects (SAFTEE) was used to col-
lect reports of adverse events at baseline and at each clinical visit. The definition of 
adverse events was symptoms that were new or indicated a worsening of a baseline 
complaint.

The quantity of alcohol used was recorded in standard drinks which was equal to 
a 12-oz beer, a 6-oz glass of wine, or a 1½-oz shot of hard liquor.

Means and standard deviations (SD) were the descriptive analyses for continu-
ous variables, whereas frequencies were used for categorical variables. The continu-
ous variables were compared using the student t-test, and categorical variables were 
compared using the chi-squared test. To assess the relationship between treatment 
response (remission of depression and lack of drinking relapse) and treatment 
assignment (naltrexone versus placebo), the logistic-regression analyses were 
applied. The covariates that were used were pretreatment drinking variables and 
depression severity (Ham-D score). Logistic-regression models were constructed to 
assess the effect of drinking during treatment on depression response. To assess the 
effects of treatment assignment on the time-to-relapse to significant drinking, Cox 
regression analyses were constructed. Response measures were Ham-D <10 for 
remission of depression and drinking more than four standard drinks in 1 day for 
men or more than three drinks for women to signify a relapse to heavy drinking. 
Participants who withdrew from the study were considered to have a poor treatment 
response in the primary outcome analysis.
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Results All 74 of the participants who were recruited into the study were ran-
domized. A majority of the participants (79.7%) were white men. A total of 66.2% 
of the participants were white and 44.6% were married. The participants had an 
average age of 63.4 (SD: 6.3) years. The demographic variables did not show any 
significant differences between the two treatment groups. On average, partici-
pants used alcohol for 39.6 (SD: 10.8). The drinking-to-intoxication among the 
participants was on average 17.3 (SD: 9.9) years. In the 90 days preceding the 
detoxification period, majority of the participants (67.5%, SD: 33.3%) had heavy 
alcohol use.

No previous formal treatment for alcohol dependence was noted among 51.4% 
subjects who were randomized into the study, whereas 17.6% that had participated 
had one previous treatment, and more than one previous treatment was seen in 
29.7% of the participants. Only 27.0% of the participants had ever received outpa-
tient mental health treatment. At the time of screening, only 25.7% of the partici-
pants were receiving an antidepressant, and the lifetime suicide attempt was noted 
in 8.1% of the participants. Alcohol-induced depression was noted in 63.5% of the 
participants. Major depressive disorder independent of alcohol use was diagnosed 
in 31.1% of the participants. The etiology for depression was indeterminate in 5.4% 
of the cases. Participants randomized to naltrexone were less depressed (P = 0.011), 
had fewer drinks on a given drinking day (P = 0.006), and had fewer days of heavy 
drinking before randomization (P = 0.032).

Attendance for at least 80% of the weekly therapy visits for 3  months was 
achieved by 83.8% of the participants. The proportion of participants who com-
pleted treatment was similar between the naltrexone and the placebo groups [81.1% 
vs. 89.2%, odds ratio (OR)  =  1.16; 95% confidence interval (CI): 0.28–4.9, 
P = 0.838]. In the naltrexone/placebo group, participants were compliant with medi-
cations on 83.3% of the study days, whereas in the sertraline group, they were com-
pliant in 79.1% of the study days. There was no difference in the proportion of 
participants who were compliant to medications in the naltrexone/placebo (83.3%, 
OR  =  1.11, 95% CI: 0.32–3.84, P  =  0.864) versus the sertraline group (79.1%, 
OR = 1.54, 95% CI: 0.47–5.07, P = 0.475).

As for new or worsening of adverse events during treatment, headache was 
reported in 58.1% of the participants which was followed by anxiety in 51.4%, nau-
sea in 41.9%, decreased sexual functioning in 39.2%, and vomiting in 24.3% of the 
participants. These adverse events were not more common in the naltrexone group 
when compared to the placebo group. Additionally, these symptoms were not related 
to either the completion of the study or to compliance with medications.

In the study, 52.7% of the participants attained remission from depression with 
66.2% of the participants not relapsing to alcohol use. A total of 48.6% of the par-
ticipants were abstinent from alcohol for 12 weeks. The percentage of individuals 
who relapsed was no different between the naltrexone and placebo groups (35.1% 
vs. 32.4, OR = 1.25, 95% CI: 0.042–3.70, P = 0.690). The percentage of individuals 
who were abstinent from alcohol use were no different between the naltrexone and 
placebo groups (43.2% vs. 54.1%, OR  =  1.34, 95% CI: 0.49–3.68, P  =  0.575). 
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Depression remitted in 51.4% of individuals in the naltrexone group versus 54.1% 
of the individuals in the placebo group (OR = 1.25, 95% CI: 0.46–3.44, P = 0.665). 
Overall improvement was seen in 40.5% of individuals in the naltrexone group 
when compared to 43.2% of individuals in the placebo group (OR = 1.40, 95% CI: 
0.48–4.03, P = 0.537). It was also noted that the time to the first day of heavy drink-
ing (relapse) was not significantly different between the two groups (P = 0.839). It 
was noted that 25% of the women treated in the naltrexone group had a favorable 
response when compared to 71.4% in the placebo group (OR = 13.95; 95% CI: 
1.02–190.30, P = 0.048), and lesser improvement in depression was the contribut-
ing factor.

When comparing individuals who relapsed on alcohol use to individuals who 
did not relapse on alcohol use, the proportion of individuals in both groups who 
completed treatment were no different (84% vs. 83.7%, OR  =  1.11, 95% CI: 
0.28–4.42, P = 0.886). However, the proportion of individuals who had a remis-
sion of depression was greater in the group of individuals who did not relapse to 
drinking when compared to individuals who relapsed to drinking (63.3% vs. 
32%, OR = 3.83, 95% CI: 1.36–10.81, P = 0.011). Additionally, the Ham-D score 
at the end of the trial was lower in the group that did not relapse on alcohol use 
when compared to the individuals who relapsed (8.8 vs. 12.7, P = 0.013). There 
was no difference in the group that was abstinent from alcohol versus those indi-
viduals who had any use of alcohol on the proportion of individuals completing 
treatment (86.1% vs. 81.61%, OR = 0.77, 95% CI: 0.20–2.91, P = 0.696), propor-
tion of individuals who had a remission of depression (55.6% vs. 50.0%, 
OR = 1.22, 95% CI: 0.48–3.11, P = 0.684), and the Ham-D scores at the end of 
the trial (10.3 vs 11.0, P = 0.663). It was noted that there were lower rates of 
improvements in depression (OR = 2.29, 95% CI: 1.34–3.90, P = 0.02) and reduc-
tion in Ham-D scores (P < 0.001) that were associated with more frequent bouts 
of heavy drinking during the trial. Any drinking on more than 2 days of the study 
was associated with a poorer response to depression (OR  =  4.00, 95% CI: 
1.44–10.82, P = 0.008).

Conclusions This trial indicates that the addition of naltrexone to a combination of 
sertraline and psychosocial support did not improve either symptoms of depression 
or decrease the consumption of alcohol when compared to treatment with sertraline 
and psychosocial support. It was noted that any relapse to heavy drinking was asso-
ciated with a decrease in response to treatment for depression in the participants of 
this trial.

Strengths of the Study
 1. This is a randomized double-blind study.
 2. This is one of the few pharmacotherapy studies for substance use disorders 

among older adults available in the literature.
 3. The quality of study assessed on the basis of Jadad score indicates that this was 

a high-quality study with a score of 5 out of 5 [2].
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Questions
Yes (1)
No (0)

Was the 
study 
described 
as 
random?

Was the 
randomization 
scheme 
described and 
appropriate?

Was the 
study 
described 
as 
double- 
blind?

Was the 
method of 
double 
blinding 
appropriate? 
(Were both the 
patient and 
the assessor 
appropriately 
blinded?)

Was there a 
description of 
dropouts and 
withdrawals?

Total 
score
Range 
of 
score 
quality
0–2 
Low
3–5 
High

Score 1 1 1 1 1 5

 4. This study provides impetus to evaluate the rationale and process for developing 
future studies including designing combination treatments for common comor-
bid psychiatric disorders.

Limitations of the Study
 1. The outcome measures for this study were fairly conservative including the pro-

portion of individuals who had a remission of symptoms of depression and the 
lack of relapse to heavy drinking of alcohol.

 2. The sample size was small (n = 74).
 3. There were relatively few women in the study (<20%).
 4. There was a significant lack of diversity among the participants 

(Caucasians = 66.25%).
 5. The study had a relatively short duration of follow-up (3 months).
 6. The dosing of sertraline (100 mg a day) was fairly conservative.

Take-home points The addition of naltrexone to a combination of sertraline and 
individualized psychosocial support did not improve treatment responses for either 
depression or alcohol consumption among older adults. However, reducing the 
heavy use of alcohol improved outcomes for the treatment of depression among 
these individuals.

Practical applications of the take-home points Among older adults who have 
comorbid depression and alcohol use disorder, reducing the frequency and quantity 
of consumption of alcohol will improve treatment outcomes for depression.
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Objectives The objective of the study was to develop and examine the effective-
ness of the Florida Brief Intervention and Treatment for Elders (BRITE), a state- 
funded program comprising of screening for substance use and providing brief 
intervention [1].

Methods Four agencies from four different counties were selected for the project, 
on the basis of the older adult population in the counties and existing services for 
both aging and substance use disorders in these agencies. BRITE counselors were 
certified addiction specialists, mental health counselors, counselors, social workers, 
or nurses who were trained in screening and intervention techniques to be employed 
in the project. The following steps were followed:

 A. Prescreening: Referrals were received from primary care providers, families, 
and other service providers. The BRITE counselors used a brief prescreening 
interview which addressed general health, life stressors, consumption of alco-
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hol, depression, anxiety, and treatment of mental illnesses. Individuals with 
positive screens were then invited to participate in the study.

 B. Screening: The interview detailed upon reasons for referral, six domains of 
problems associated with substance use, general treatment history, as well as 
screening for depression and suicidal thoughts. Information regarding 
 consumption of alcohol, illicit drugs, and over-the-counter and prescription 
medications was systematically obtained, as described below.

 1. Alcohol use: The first three questions of the Alcohol Use Disorders 
Identification Test (AUDIT) were used to derive information regarding fre-
quency and quantity of use [2, 3]. If alcohol use had occurred within the past 
year, the ten-item Short Michigan Alcoholism Screening Test, Geriatric 
Version (the (SMAST-G), was used. A score of 2 or higher on SMAST-G 
was flagged [4].

 2. Prescription medications: A 17-item questionnaire was specifically devel-
oped for this purpose. This included information regarding prescription 
issues (such as consumption of more than one medication; prescriptions for 
pain, anxiety, or sleep; receiving prescriptions from multiple doctors), 
adverse effects of medications, healthcare personnel expressing concern 
about medication use, need for reminders for medication use, improper use 
of medications, and borrowing medications from others. The responses 
obtained as well as the subjective impressions of interviewers to the responses 
obtained were used to determine the need for intervention.

 3. Over-the-counter medications: There were eight self-report items regarding 
the use of analgesics, sleeping aids, herbal remedies, etc. Similar to prescrip-
tion medications, individuals were flagged for intervention, depending on 
the responses obtained.

 4. Illicit drugs: The interviewer asked whether the subject had used any form of 
illicit drug in the past year. Any positive response triggered a flag in the 
screening system.

 5. Depression screen: The 15-item Short Geriatric Depression Scale (SGDS) 
was used [5]. A score over 4 was considered significant and flagged.

 6. Suicide risk: All participants were screened for suicide risk, using a ques-
tionnaire specifically developed for the BRITE project. Questions regarding 
thoughts of death, suicidal intent, and plan were asked. Suicidal ideation 
within the past year resulted in referral to a mental health professional.

Intervention was conducted in the form of brief intervention, brief treatment, 
and follow-up, as detailed below.

 C. Brief intervention: Treatment protocols were initiated using Treatment 
Improvement Protocols developed by Substance Abuse and Mental Health 
Services Administration (SAMSHA), namely, protocols 26 and 34. BRITE 
counselors were trained to use a brief intervention that involved one to five ses-
sions delivered in the older adult’s home. Motivational interviewing techniques 
were used to understand and elicit behavioral changes related to substance use. 
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The intervention comprised of discussion regarding one’s future goals for living 
and one’s health habits, understanding of the motivation to quit or reduce the 
consumption of substances, education about the association of substance use 
and general health, and medication interactions. The adults would be discharged 
from treatment upon completion of the recommended workbook and based on 
the amount of material retained, as deemed by the counselor.

 D. Brief treatment: Treatment protocols were initiated using a 16-session relapse 
prevention guide developed by SAMSHA. This comprised of functional analy-
sis of substance use and cognitive behavioral methods to understand triggers for 
use such as loneliness, social pressure, depression, anxiety, and anger and learn 
alternative ways of managing them. Completion of the protocol was gauged 
based on performance on quizzes which indicated retention of information by 
the individual.

 E. Follow-up: Individuals were rescreened at 30 and 90 days post-discharge using 
similar questions as the initial screening.

Results Demographics: A total of 3497 individuals were screened. Almost 70% of 
the individuals were women, the mean age was 75 years, and about 54% of the 
respondents were reported to be living alone.

 1. Alcohol use. Screening and referral information: 339 individuals (9.7% of those 
who were screened) were referred with concerns about their alcohol use. 
Approximately 18% of individuals referred for other purposes screened positive 
for alcohol use, totaling 556 individuals referred for alcohol use. Out of the 
68.8% of the individuals screened, 18.2% consumed more than three drinks a 
day (total = 102 individuals). Out of the individuals screened, 17.8% consumed 
six or more alcoholic drinks on one occasion (99 individuals).

Outcomes: A total of 244 individuals received services, and 114 people were 
rescreened 3 months later. For 109 individuals, the mean scores on SMAST-G had 
significantly decreased at the time of discharge (P < 0.001).

 2. Illicit drug use. Screening and referral information: About 1.14% of the total 
sample or 40 individuals were referred for use of illicit substances.

Outcomes: A total of 32 individuals received services. A total of 12 were 
rescreened at discharge. Nine individuals (75%) had no flags and showed improve-
ment upon discharge. Three remained unchanged at discharge. Illicit substance use 
in two individuals was only identified at discharge.

 3. Prescription medication misuse. Screening and referral information: Out of the 
3497 individuals screened, 26.4% (925 individuals) were referred for medication 
misuse. 29.5% of those referred were prescribed pain medications, 22.9% anx-
iolytics, 21.7% sleeping medications, and 2.7% medications for “loneliness or 
sadness.” As many as 16.8% of those referred had difficulties remembering med-
ications they were taking. Approximately 32% of those screened were noted to 
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have required further education about their prescriptions, about 15.6% did not 
know the purpose of medications, 10.2% used incorrect doses, and 8.2% con-
sumed medications for incorrect indications.

Outcomes: A total of 398 individuals received treatment. Sixty (32.1%) of the 
187 individuals for whom follow-up data is available demonstrated improvement at 
discharge, whereas 67.9% of the individuals remained unchanged. About 87 indi-
viduals were identified for prescription medication misuse only at the time of 
discharge.

 4. Over-the-counter medications. Screening and referral information: A total of 
7.8% of those screened or 272 individuals were referred for over-the-counter 
medication use. About 44% of them required further education about the use of 
the medications. Notably, about 50% reportedly did not discuss the use of over- 
the- counter medications and supplements with their physicians.

Outcomes: A total of 24 individuals received services. Twenty-three individuals 
(95.8%) improved at discharge. One individual stayed the same at discharge. Two 
(4.2%) individuals were identified only at discharge.

 5. Depression and suicide risk. Screening and referral information: About 64.3% 
(2248) of individuals referred to BRITE were referred for depression. 1050 indi-
viduals screened positively for depression. About 22.3% screened for moderate 
depression and 7.7% for severe depression. 49.1% of the individuals who 
screened positively on the S-MAST G (about 49.1%) scored moderately on the 
depression scale. Also 36.8% of older adults needing education about prescrip-
tion medications, 7.8% of older adults requiring intervention for OTC medica-
tion use, and 4% of people flagged for illicit drug use also had depression scores 
on the GDS in the moderate-to-severe range.

Outcomes: A total of 433 individuals received services. When compared to the 
baseline (5.56 +/− 3.58), there was a significant reduction in the mean GDS scores 
at the time of discharge from the brief intervention (3.22 +/− 2.87) for the 323 indi-
viduals for whom this information was available. Similarly, there was a statistically 
significant reduction in the mean scores as well as at the time of the 30-day follow-
 up (2.8 +/−2.57) for 203 individuals who had follow-up data available. At the time 
of 30-day follow-up, 48.3% scored in the moderate or severe range on the SGDS, 
31.9% reduced their score to none or mild, and 42.1% remained at none or mild. 
About 0.2% of the 3467 people were referred for suicide risk. However, 62 people 
screened positive when history of suicidal thoughts in the past few months was 
inquired. Only 18 of these individuals received any follow-up.

Conclusions The Florida BRITE study was the first of its kind to conduct screen-
ing and provide interventions for substance use and depression among a large num-
ber of older adults. It demonstrated a low-cost approach to the needs of older adults. 
It also identified screening methods that could be used effectively in the community 
to identify substance use that might otherwise be missed in routine clinical 
encounters.
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Strengths of the Study
 1. The project utilized evidence-based protocols from SAMHSA.
 2. The project was able to triple the number of older adults in Florida who received 

substance use treatment services.
 3. BRITE counselors were trained in the use of screening and intervention tech-

niques for substance use. They received 4 hours of training and follow-up train-
ing sessions. They were encouraged to use brief intervention training and offer 
sessions immediately to persons flagged for substance misuse. They were also 
trained to refer as needed for higher level of care whether it was for detox/rehab 
services or mental health services.

 4. The study highlights the application of the intervention in treating depression 
and substance use.

 5. The prescreening and screening questions are detailed and applicable to any 
community setting.

Limitations of the Study
 1. The authors have explained that there was a flaw in the data analysis system dur-

ing the first year. Some of the data flagged for discharge and follow-up after the 
intervention were missing. This accounted for the low numbers that were entered 
for analysis to demonstrate the effect of the intervention.

 2. The length of follow-up is 3 months, a duration that is short, given the chronicity 
of substance use.

 3. Only a very small percentage of individuals who experienced suicidal thoughts 
in the past few months were followed up.

Take-Home Points
 1. Screening and intervention can be conducted in a variety of community settings.
 2. There is a strong concordance between depression and the use of substances or 

the misuse of medications.
 3. A significant number of older adults need education about the indications and 

dosing regimen of their medications, including over-the-counter medications 
and supplements.

Practical applications of the take-home points Screening for substance use in 
older adults is vital, and it may be carried out in multiple settings. It is important to 
regularly educate older adults about their medications, the doses, and their indica-
tions and inquire about the use of herbal supplements. Treatment of mood symp-
toms and substance use positively impact each other.
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