
Denis Curtin1,2
& Tim Dukelow1

& Kirstyn James1 & Desmond O’Donnell1 & Denis O’Mahony1,2 & Paul Gallagher1,2

Received: 29 August 2018 /Accepted: 4 November 2018 /Published online: 12 November 2018
# Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract
Purpose Older people with advanced frailty are among the highest consumers of medications. When life expectancy is limited,
some of these medications are likely to be inappropriate. The aim of this study was to compare STOPPFrail, a concise, easy-to-
use, deprescribing tool based on explicit criteria, with gold standard, systematic geriatrician-led deprescribing.
Methods One hundred standardized clinical cases involving 1024 medications were prepared. Clinical cases were based on
anonymized hospitalized patients aged ≥ 65 years, with advanced frailty (Clinical Frailty Scale ≥ 6), receiving ≥ 5 regular
medications, who were selected from a recent observational study. Level of agreement between deprescribing methods was
measured by Cohen’s kappa coefficient. Sensitivity and positive predictive value of STOPPFrail-guided deprescribing relative to
gold standard deprescribing was also measured.
Results Overall, 524 medications (51.2%) of medications prescribed to this frail, elderly cohort were potentially inappropriate by
gold standard criteria. STOPPFrail-guided deprescribing led to the identification of 70.2% of the potentially inappropriate
medications. Cohen’s kappa was 0.60 (95% confidence interval 0.55–0.65; p < 0.001) indicating moderate agreement between
STOPPFrail-guided and gold standard deprescribing. The positive predictive value of STOPPFrail was 89.3% indicating that the
great majority of deprescribing decisions aligned with gold standard care.
Conclusions STOPPFrail removes an important barrier to deprescribing by explicitly highlighting circumstances where com-
monly usedmedications can be safely deprescribed in older people with advanced frailty. Our results suggest that inmulti-morbid
older patients with advanced frailty, the use of STOPPFrail criteria to address inappropriate polypharmacy may be reasonable
alternative to specialist medication review.
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Introduction

An important principle when caring for older people with
multi-morbidity is to carefully align the medication regimen
to the condition and goals of care of the individual patient [1].

This is particularly important for patients approaching end of
life where symptom management usually takes priority over
stringent chronic disease control. Polypharmacy is common in
this cohort and many of these patients are prescribed medica-
tions that are probably futile [2]. Yet, physicians commonly
forego the opportunity to deprescribe because of fear of neg-
ative consequences (i.e., symptom relapse, clinical deteriora-
tion) [3, 4]. This is despite evidence indicating that
deprescribing can be achieved without compromising patient
safety or wellbeing [5–7].

The complexity associated with frailty, multi-morbidity,
and polypharmacy necessitates a systematic approach to
deprescribing. Scott and colleagues have recently proposed a
5-step deprescribing protocol (CEASE—confirm current
medications, estimate risk of drug-related harm, assess each
medication for discontinuation, sort/prioritize medications for
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discontinuation, eliminate medications according to agreed
deprescribing plan). The third step—assessing each medica-
tion for discontinuation—requires the user to answer a series
of questions about each medication in the patient’s regimen
(Fig. 1) [8]. While comprehensive and patient-centered, the
outcome of this step will depend on the knowledge, attitudes,
and experience of the user. Implicit approaches, such as
CEASE, are usually time-consuming, thereby greatly limiting
their integration into routine clinical practice [9]. More recent-
ly, the STOPPFrail criteria (Table 1), a list of 27 indicators to
assist physicians with deprescribing decisions in frail older
individuals with poor 1-year survival prognosis, have been
validated [11]. Of the 27 indicators, 26 are explicit (i.e., clearly
defined statements highlighting the potentially inappropriate
use of particular drug/drug classes in a particular clinical situ-
ation) and one is implicit (i.e., A2: stop any drug without a
clear clinical indication). STOPPFrail criteria, which are orga-
nized according to physiological system, are concise, have
substantial inter-rater reliability [12], and are designed to be

used by physicians of all disciplines who provide care for
frailer older people on a routine basis.

The primary aim of the present study is to compare the
utility of the structured predominantly explicit STOPPFrail
criteria with a gold standard comparator in frail older people
with poor 1-year survival prognosis. Of the available pub-
lished deprescribing guides, the CEASE protocol has the
strongest evidence of efficacy and physician acceptability
[10], and therefore, its use by a physician with expertise in
clinical pharmacotherapy is an appropriate gold standard for
deprescribing. If STOPPFrail reproduces the results of this
gold standard, then its brevity and easy usability may make
it a more appropriate method of deprescribing in routine clin-
ical practice for this particular population of older people. The
secondary aim was to determine which inappropriate or un-
necessary medications are not identified by STOPPFrail. This
information could inform future iterations of the STOPPFrail
criteria.

Methodology

Clinical cases

To ensure that the comparison between the two deprescribing
methods was valid, it was important to minimize external
sources of variability [13]. For this reason, structured clinical
cases were prepared to ensure timely and equal access to in-
formation relevant to the deprescribing decision
(Supplementary appendix 1). These clinical cases were based
on anonymized patients included in a recent observational
study that examined the prevalence of potentially inappropri-
ate medications in the discharge prescriptions of older people
hospitalized in the year prior to their death [2]. Each structured
clinical case included a list of diagnoses, regular medications,
functional and cognitive status, and routine blood tests results
prior to hospital discharge. All clinical cases were based on
patients aged ≥ 65 years, prescribed ≥ 5 regular medications
with moderate to severe frailty (Clinical Frailty Score ≥ 6
[14]). For each of the clinical cases, it was assumed as follows:

i. The patient was medically stable
ii. The patient had a poor 1-year survival prognosis
iii. The list of diagnoses was complete and correct
iv. Laxatives (unless potentially part of a prescribing cas-

cade) and paracetamol were appropriate
v. There were no difficulties with medication administration

(e.g., dysphagia, poor inhaler technique) unless explicitly
stated

vi. The patient’s nutritional status was satisfactory unless
otherwise stated

vii. Behavioral and psychological symptoms of dementia
were present only if explicitly stated

1. No benefit

Significant toxicity OR no indica�on OR obvious 
contraindica�on OR cascade prescribing?

2. Harm outweighs benefit

Adverse effects outweigh symptoma�c effect or 
poten�al future benefits?

3. Symptom or disease drugs

Symptoms stable or non-existent?

4. Preven�ve drugs

Poten�al benefit unlikely to be realized because of 
limited life expectancy?

Con�nue drug therapy

No

No

No

No

Fig. 1 Step 3 of the CEASE protocol: Scott’s deprescribing algorithm
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Table 1 The STOPPFrail criteria [10]

STOPPFrail is a list of poten�ally inappropriate prescribing 
indicators designed to assist physicians with stopping such medica�ons 
in older pa�ents (≥ 65 years) who meet ALL of the criteria listed below:

1) End-stage irreversible pathology
2) Poor one year survival prognosis
3) Severe func�onal or severe cogni�ve impairment or both
4) Symptom control is the priority rather than preven�on of 

disease progression

The decision to prescribe/not prescribe medica�ons to the pa�ent, 
should also be influenced by the following issues:

1) Drug adherence/compliance is difficult
2) Administra�on of the medica�on is challenging
3) Monitoring of the medica�on effect is challenging
4) Drug adherence/ compliance is difficult

Sec�on A: General
A1: Any drug that the pa�ent persistently fails to take or tolerate despite 
adequate educa�on and considera�on of all appropriate formula�ons.
A2: Any drug without clear clinical indica�on.

Sec�on B: Cardiology system
B1. Lipid lowering therapies (sta�ns, eze�mibe, bile acid sequestrans, 
fibrates, nico�nic acid and acipimox)
These medica�ons need to be prescribed for a long dura�on to be of 
benefit. For short-term use, the risk of adverse drug events (ADEs) 
outweighs the poten�al benefits 
B2. Alpha-blockers for hypertension
Stringent blood pressure control is not required in very frail older people. 
Alpha blockers in par�cular can cause marked vasodilata�on, which can 
result in marked postural hypotension, falls and injuries

Sec�on C: Coagula�on system
C1: An�-platelets
Avoid an�-platelet agents for primary (as dis�nct from secondary) 
cardiovascular preven�on (no evidence of benefit)

Sec�on D: Central Nervous System
D1. Neurolep�c an�psycho�cs
Aim to reduce dose and discon�nue these drugs in pa�ents taking them 
for longer than 12 weeks if there are no current clinical features of 
behavioural and psychiatric symptoms of demen�a (BPSD) 
D2: Meman�ne
Discon�nue and monitor in pa�ents with moderate to severe demen�a, 
unless
meman�ne has clearly improved BPSD (specifically in frail pa�ents who 
meet the criteria above)

Sec�on E: Gastrointes�nal System
E1. Proton Pump Inhibitors
Proton Pump Inhibitors at full therapeu�c dose ≥ 8/52, unless persistent 
dyspep�c symptoms at lower maintenance dose 
E2: H2 receptor antagonist
H2 receptor antagonist at full therapeu�c dose for ≥ 8/52, unless 
persistent dyspep�c symptoms at lower maintenance dose 
E3. Gastrointes�nal an�spasmodics
Regular daily prescrip�on of gastrointes�nal an�spasmodics agents unless 
the pa�ent has frequent relapse of colic symptoms because of high risk of 
an�-cholinergic side effects 

Sec�on F: Respiratory System
F1. Theophylline.
This drug has a narrow therapeu�c index, requires monitoring of serum 
levels and interacts with other commonly prescribed drugs pu�ng 
pa�ents at an increased risk of ADEs 
F2. Leukotriene antagonists (Montelukast, Zafirlukast)
These drugs have no proven role in COPD, they are indicated only in 
asthma (50)

Sec�on G: Musculoskeletal System
G1: Calcium supplementa�on
Unlikely to be of any benefit in the short term
G2: An�-resorp�ve/bone anabolic drugs FOR OSTEOPOROSIS 
(bisphosphonates, stron�um, teripara�de, denosumab)
G3. Selec�ve Estrogen Receptor Modulators (SERMs) for osteoporosis
Benefits unlikely to be achieved within 1 year, increased short-
intermediate term risk of associated ADEs par�cularly venous 
thromboembolism and stroke 
G4. Long-term oral NSAIDs
Increased risk of side effects (pep�c ulcer disease, bleeding, worsening 
heart failure etc.) when taken regularly for ≥ 2 months 
G5. Long-term oral steroids
Increased risk of side effects (pep�c ulcer disease etc.) when taken 
regularly for ≥ 2 months. Consider careful dose reduc�on and 
discon�nua�on 

Sec�on H: Urogenital System
H1. 5-alpha reductase inhibitors
No benefit with long term urinary bladder catheterisa�on 
H2. Alpha blockers
No benefit with long term urinary bladder catheterisa�on
H3. Muscarinic antagonists
No benefit with long term urinary bladder catheterisa�on, unless clear 
history of painful detrusor hyperac�vity 

Sec�on I: Endocrine System
I1. Diabe�c oral agents
Aim for monotherapy. Target of HbA1c <8%/64mmol/mol. Stringent 
glycaemic control is unnecessary 
I2. ACE-Inhibitors for diabetes
Stop where prescribed only for preven�on and treatment of diabe�c 
nephropathy. There is no clear benefit in older people with advanced 
frailty with poor survival prognosis 
I3. Angiotensin Receptor Blockers (ARBs)
Stop where prescribed only for preven�on and treatment of diabe�c 
nephropathy. There is no clear benefit in older people with advanced 
frailty with poor survival prognosis 
I4. Systemic oestrogens for menopausal symptoms 
Increases risk of stroke and VTE disease. Discon�nue and only consider 
recommencing if recurrence of symptoms 

Sec�on J: Miscellaneous
J1. Mul�-vitamin combina�on supplements
Discon�nue when prescribed for prophylaxis rather than treatment
J2. Nutri�onal supplements (other than vitamins)
Discon�nue when prescribed for prophylaxis rather than treatment 
J3: Prophylac�c An�bio�cs
No firm evidence for prophylac�c an�bio�cs to prevent recurrent celluli�s 
or UTIs 

Disclaimer (STOPPFrail)
Whilst every effort has been made to ensure that the poten�ally inappropriate prescribing criteria listed in STOPPFrail are accurate and evidence-
based, it is emphasized that the final decision to avoid or ini�ate any drug referred to in these criteria rests en�rely with the prescriber. It is also to be 
noted that the evidence base underlying certain criteria in STOPPFrail may change a�er the �me of publica�on of these criteria. Therefore, it is 
advisable that prescribing decisions should take account of current published evidence in support of or against the use of drugs or drug classes 
described in STOPPFrail.
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Application of deprescribing methods

Four physicians, all trained in geriatric medicine, reviewed the
clinical cases and identified medications that were potentially
eligible for deprescribing. Two physicians (DC and DOD)
rigidly applied STOPPFrail criteria while the other physicians
(KJ and TD), who were not familiar with STOPPFrail criteria,
identified drugs to be deprescribed using step 3 of the CEASE
protocol (hereafter referred to as Scott’s deprescribing algo-
rithm; Fig. 1). The physicians were instructed to document the
primary reason for each deprescribing decision. Drugs that
were not eligible for deprescribing were classified as
Bimportant.^ The physicians initially worked independently
and then resolved any discrepancies in pairs to produce a final
consensus list for each deprescribing method.

Sample size calculation and statistical analysis

A sample size of 100 was chosen to detect with 80% proba-
bility a Cohen’s kappa coefficient of 0.70 under the alternative
hypothesis when Cohen’s kappa under the null hypothesis
was 0.6. This sample size would also allow for more than
500 medications to be evaluated. Cohen’s kappa coefficient
was interpreted as poor if ≤ 0.2, fair if 0.21–0.40, moderate if
0.51–0.6, substantial if 0.61–0.8, and almost perfect if 0.81–
1.00 [15]. Statistical analysis was performed using SPSS®
version 21.

Results

Clinical cases

The mean number of medications per clinical case was 10.2
(standard deviation 3.3). The total number of medications to
be evaluated (when paracetamol was excluded) was 994.Most
medications were taken orally (88.7%), while the remainder
were administered by inhaled (5.1%), transdermal (3%), top-
ical (2%), or subcutaneous/intramuscular (1.3%) routes.

Agreement between methods

The physicians using Scott’s deprescribing algorithm identi-
fied 524 medications (52.7% of the total) as potentially eligi-
ble for deprescribing; the physicians using STOPPFrail
criteria identified 412 medications for deprescribing (41.4%;
see Supplementary appendix 2). Cohen’s kappa coefficient
was 0.60 (95% confidence interval 0.55–0.65; p < 0.001) in-
dicating moderate agreement between the methods. With
Scott’s deprescribing algorithm representing the gold stan-
dard, the sensitivity of STOPPFrail (i.e., the proportion of
inappropriate medications correctly identified by
STOPPFrail) was 70.2%. The specificity (i.e., the proportion

of importantmedications that were correctly continued by the
physicians using STOPPFrail) was 90.6%. The positive pre-
dictive value of STOPPFrail (i.e., the proportion of medica-
tions deemed inappropriate by the physicians using
STOPPFrail that were actually inappropriate) was 89.3%
while the negative predictive value (i.e., the proportion of
medications deemed important by the physicians using
STOPPFrail that were actually important) was 73.2%.

The primary reasons for the deprescribing decisions are
summarized in Supplementary appendix 3. BNo valid
indication^ was the primary reason for 50% of the
deprescribing decisions made by the physicians using Scott’s
deprescribing algorithm and in 42.7% of the decisions made
by the physicians using STOPPFrail. Lipid-lowering agents,
proton pump inhibitors, calcium, and anti-resorptive drugs for
osteoporosis accounted for 33% of the medications
deprescribed using STOPPFrail.

Discrepancies between methods

The physicians using STOPPFrail did not identify 156 medi-
cations (29.7%) that were potentially eligible for
deprescribing (Table 2). Antihypertensive agents, vitamin D
supplements, and laxatives (prescribed as part of a prescribing
cascade) accounted for 54.4% of the potentially inappropriate
medications that were not identified by the physicians using
STOPPFrail. The physicians using STOPPFrail deprescribed
calcium supplements and continued vitamin D preparations in
all cases while the physicians guided by Scott’s algorithm
were more selective and generally continued these medica-
tions when a history of osteoporosis, fractures, or recurrent
falls was included in the patients’ medical history.

Discussion

This study is important because it shows that approximately
half of all the medications prescribed to older people ap-
proaching end of life may be unnecessary or inappropriate.
Many people with advanced frailty and polypharmacy will
not have the benefit of a comprehensive specialist medication
review. In this study, application of STOPPFrail—a novel,
concise explicit deprescribing tool designed for all physicians
who commonly provide care for older adults approaching end
of life—demonstrated moderate agreement with gold standard
specialist geriatrician-led deprescribing.

A major barrier to deprescribing is the difficulty associated
with balancing risk and benefit of a specific medication for a
particular patient. STOPPFrail addresses this difficulty by ex-
plicitly highlighting circumstances where commonly used
medications can be safely discontinued. There is good evi-
dence that people are much more likely to follow through on
tasks that they see value in when those tasks are made easier
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for them [16–18]. It is therefore likely that providing explicit
criteria will make the task of deprescribing more accessible to
non-specialist physicians who care for older adults ap-
proaching end of life.

The physicians using the STOPPFrail criteria identified
70.2% of medications that were potentially eligible for
deprescribing according to gold standard assessment. When
medications for deprescribing were identified by the physi-
cians using STOPPFrail, these medications were actually in-
appropriate in 89.3% of cases. While the use of STOPPFrail
does not Bcatch all^ potentially inappropriate medications, it is
very reassuring that the great majority of the deprescribing
decisions appear to align with gold standard care.

For both methods, the most common reason for
deprescribing was Bno valid indication.^ This emphasizes
the importance, during a medication review, of ensuring that
each drug is linked to a diagnosis or active symptom. While
STOPPFrail explicit criteria largely address step 2 (harm out-
weighs benefit) and step 4 (preventive drugs—benefit unlike-
ly to be realized) of Scott’s deprescribing algorithm, future
iterations may need to go further to address aspects of step 3
(symptom or disease control drugs). For example,
STOPPFrail does not prompt the physician to review symp-
toms such as pain which may be over-treated with potentially
problematic medications. Furthermore, symptoms such as
poor appetite, nausea, altered bowel habit, sedation, and gait
disturbance, which may represent the adverse effects of
drugs, are not targeted. Finally, antihypertensive therapies
and vitamin D supplements were the most common inappro-
priate or unnecessary medications that were not identified by
the physicians using STOPPFrail. These drugs are commonly
prescribed yet evidence of clear benefit, as well as specific
guidance for use in people with advanced frailty, is lacking
[19–22]. In the absence of high-quality clinical trial evidence,
explicit criteria based on expert consensus opinion may en-
able physicians to make clinically sound decisions about the
use of these medications in this particular expanding patient
population.

All structured clinical cases in this study were derived from
data collected from a cohort of hospitalized patients who died
within 1 year of their hospital admission. A CFS score ≥ 6 was
used to select frail patients from this cohort which would
ensure that the deprescribing task was credible and that a
short-term risk of death was not unforeseeable. It is important
to emphasize that, in everyday clinical practice, we do not
recommend using a CFS score ≥ 6 to select patients for
STOPPFrail-guided deprescribing. STOPPFrail is intended
for older people approaching end of life for whom the goal
of care is to enhance quality of life and minimize the risk of
drug-related complications. In the absence of sensitive and
reliable prediction models [23], identifying older people who
are approaching end of life will depend largely on physician
experience and judgment [11].

Our study has some potential limitations. Firstly, it was a
theoretical exercise using structured clinical cases. While de-
rived from real patient data, the structured clinical cases do not
reflect the complexities and nuances of real clinical care.
However, we contend that standardization was necessary be-
cause external sources of variability (e.g., inequality of infor-
mation) could have invalidated the primary aim of the study
which was to compare the two methods of deprescribing [13].
Secondly, two physicians trained in geriatric medicine, arriv-
ing at deprescribing decisions through consensus, using
Scott’s deprescribing algorithm, represented Bgold standard^
deprescribing in this study. It is important to emphasize that
Bgold standard^ does not necessarily mean Bperfect^ but rath-
er Bbest available^ [24]. We believe the method used in this
study is likely to be very close to the Bbest available^
deprescribing for this population of patients in most hospitals.

In summary, the results of this study indicate that the
STOPPFrail criteria can assist physicians in making appropri-
ate deprescribing decisions and that, reassuringly, these deci-
sions align closely with gold standard deprescribing. In every-
day clinical practice, where frail older people approaching end
of life are commonly encountered by attending physicians
with variable expertise, STOPPFrail-guided deprescribing

Table 2 Discrepancies between the deprescribing methods. STOPPFrail-guided deprescribing evaluated against Bgold standard^ deprescribing

Potentially inappropriate or unnecessary drugs which were not
identified by STOPPFrail (N = 156)

N % Drugs inappropriately identified for deprescribing using
STOPPFrail criteria (N = 44)

N %

Antihypertensive agents 32 20.5 Calcium supplements 11 25

Vitamin D supplements 31 19.8 Anti-resorptive/bone anabolic drugs 12 27.3

Laxatives (as part of prescribing cascade) 22 14.1 Memantine 6 13.6

Harm outweighs benefit 16 10.2 Prednisolone 3 6.8

Antiplatelets in patients with advanced frailty/remote history of
vascular events

16 10.2 Miscellaneous 12 27.3

Cholinesterase inhibitors in patients with advanced dementia 4 2.6

Miscellaneous 35 22.4
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may be a reasonable alternative to specialist medication re-
view. Future iterations of STOPPFrail should include guid-
ance on antihypertensive therapy discontinuation as well as
prompts to the physician to explore particular symptoms
which may represent adverse drug events.
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