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Abstract
Purpose STOPPFrail criteria highlight instances of potentially inappropriate medications (PIMs) in frailer older adults with poor
1-year survival prognosis. The objectives of this study were to (i) determine the proportion of older adults requiring long-term
nursing care in whom STOPPFrail criteria are applicable, (ii) measure the prevalence of STOPPFrail PIMs, and (iii) identify risk
factors for PIMs in this cohort.
Methods We retrospectively reviewed applications for long-term nursing care to nursing homes in the Cork area over a 6-month period.
We recorded diagnoses, medications, functional status, cognitive ability, frailty status, and applied STOPPFrail criteria as appropriate.
Results We reviewed 464 applications; 38 were excluded due to incomplete information and 274 patients (64.3%) met STOPPFrail
eligibility criteria (median age 83 years (IQR 77.25–88); 233 (54.7%) female). Those STOPPFrail eligible were prescribed 2194
medications (mean 8, (SD 4)), of which 828 (37.7%) were PIMs. At least one PIM was identified in 250 eligible patients (91.2%).
The median number of PIMs was 3 (IQR 2–4), the most common being (i) medications without clear indication identified in 47.0%
(n = 129) of patients, (ii) long-term high-dose proton pump inhibitors in 31.4% (n = 86), and (iii) statins in 29.6% (n = 81). For every
additional medication prescribed, the odds of identifying a PIM increased by 58% (odds ratio 1.58, 95% CI 1.32–1.89, p < 0.001).
Conclusion Almost 65% of patients awaiting long-term care are eligible for the application of STOPPFrail criteria with over 90%
prescribed at least one PIM. Transition to nursing home care represents an opportunity to review therapeutic appropriateness and
goals of prescribed medications.
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Introduction

Older adults requiring admission to long-term care facilities
are often frail [1], multi-morbid [2], have a high burden of
medication use [3], and poor survival prognosis [4]. These
patients are frequently prescribed potentially inappropriate
medications (PIMs) [5], which often predispose to adverse
drug reactions (ADRs) and excess morbidity and mortality
[6]. Many medications prescribed in the last year of life are

continued from when they were originally commenced years
earlier for the purposes of halting disease progression and/or
preventing long-term disease complications [7]. However,
therapeutic goals may change over time because of advancing
or severe frailty and poor survival prognosis, thus rendering
such prescriptions potentially inappropriate. In such instances,
physicians are often reluctant to deprescribe long-term pre-
ventative medications for various reasons including time con-
straints, resistance to change by patients and their relatives,
fear of causing adverse outcomes, fear of litigation, knowl-
edge deficiency, paucity of clear deprescribing guidelines, and
lack of evidence-based research on deprescribing [8–11].

STOPPFrail (Screening Tool of Older Person’s potentially
inappropriate Prescriptions in Frail Older Adults with limited
life expectancy) criteria were devised as a deprescribing aid to
highlight instances of PIM use in frailer older adults with poor
1-year survival prognosis [12]. Patient eligibility for applica-
tion of STOPPFrail criteria includes the following variables:
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(i) the presence of end-stage irreversible pathology, (ii) poor 1-
year survival prognosis, (iii) severe functional impairment or
severe cognitive impairment or both, and (iv) where symptom
control is the priority rather than prevention of disease pro-
gression. STOPPFrail content was validated by Delphi con-
sensus in which 17 senior academic clinicians, representing
geriatric medicine, clinical pharmacology, palliativemedicine,
old age psychiatry, primary care, and clinical pharmacy, par-
ticipated [12]. This resulted in an explicit list of 27 PIMs
organised according to physiological systems. The inter-rater
reliability of STOPPFrail criteria is good when deployed by
physicians practising across different specialties, with its ap-
plication taking a mean (SD) of 2.7 (0.94) minutes per clinical
case [13]. Currently, the prevalence of PIM use, according to
STOPPFrail criteria, in frailer older patients awaiting long-
term nursing care is unknown.

In the Republic of Ireland, the majority of older adults requir-
ing long-term nursing care are assessed by the Nursing Home
Support Scheme (NHSS) operated by the National Health
Service Executive. Over a 5-year period, the average number
of NHSS applications per year, nationally, was 10,482 (range
9323 to 12,697) [14]. Prior to NHSS application, a comprehen-
sive care needs assessment is performed by a multi-disciplinary
team led by geriatricians or psychiatrists of old age. Through this
standardised assessment, an applicants’ medical, functional,
cognitive, social status and medication prescription details are
documented. Therefore, the NHSS application contains compre-
hensive information about applicants’ clinical, functional and
prescription details to facilitate reliable application of
STOPPFrail criteria to identify PIMs in eligible patients.

The objectives of this study were to (i) determine the pro-
portion of adults requiring long-term nursing care eligible for
application of STOPPFrail criteria and (ii) determine the prev-
alence and risk factors for STOPPFrail PIMs in these patients.

Methods

Study design, setting, and participants

The application for long-term nursing care incorporates a
comprehensive multi-disciplinary assessment of patients’ co-
morbidities, concurrent medications, activities of daily living,
and functional and cognitive status. These are presented using
a Common Summary Assessment Report (CSAR). All
CSARs are submitted to the local NHSS office from the rele-
vant placement panel, i.e., a multi-disciplinary panel led by a
consultant geriatrician that reviews the comprehensive multi-
disciplinary assessment for long-term care. Once the applica-
tion is approved by this panel, it is then sent to the local NHSS
office for processing. Adults of all ages and all socioeconomic
backgrounds are eligible to apply for long-term care through
this scheme. All CSARs submitted to the local NHSS office

between January 1 and June 30, 2016, were retrospectively
reviewed by one senior physician in geriatric medicine, who
was a member of the research team and was not involved in
the care of these patients. At the time of application, patients
applying for long-term care resided either at home, in hospital,
or were already in emergency nursing home accommodation.

The local NHSS office is part of the health service execu-
tive (HSE) responsible for the administration side of long-
term care applications for the Cork area and is located in
Cork City. All applications for the time frame above were
reviewed on site at the NHSS office, from December 1,
2016, to February 15, 2017. The local Clinical Research
Ethics Committee at University College Cork (UCC) ap-
proved the study protocol. Consent was not required as all
CSARs were anonymised with only a unique patient identifier
available to the research team.

All persons 65 years and older applying for nursing home
care were eligible for study inclusion. Comparison was made
between those eligible for the application of STOPPFrail
criteria and those not. Using an estimated 20% prevalence of
≥ 1 PIM, a margin of error of 5% and a 95% level of confi-
dence, a minimum sample of 246 patients was required to
assess the rate of STOPPFrail PIMs in the STOPPFrail cohort.

Data collection

We extracted the following details from patients’ CSARs: (i)
standard demographic details, (ii) medical diagnoses, (iii)
medications and doses, (iv) Barthel Index score [15], (v)
mini-mental state examination (MMSE) score [16], and (vii)
frailty status using the Rockwood Clinical Frailty Scale [17].
Supplementary clinical information was present in the form of
a clinical letter by the treating consultant, clarifying medical
diagnoses and severity of conditions for some applications.

Recorded medications were those prescribed at the time of
NHSS application. Short-term medications documented on
the CSAR were excluded from evaluation, e.g. heparinoids
for deep vein thrombosis prophylaxis. Polypharmacy was de-
fined as the daily intake of ≥ 6 drugs and major polypharmacy
as the daily consumption of ≥ 11 drugs [18]. Comorbidity
burden was quantified using the Cumulative Illness Rating
Scale (CIRS) [19].

Determination of potentially inappropriate
prescribing practices using STOPPFrail criteria

STOPPFrail eligibility was determined, by a senior physician
in geriatric medicine, based on the four eligibility criteria: (i)
the presence of end-stage irreversible pathology, (ii) poor 1-
year survival prognosis, (iii) severe functional impairment or
severe cognitive impairment or both, and (iv) where symptom
control is the priority rather than prevention of disease pro-
gression. This was based on clinical judgement from all the
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information provided. Uncertainty regarding STOPPFrail eli-
gibility was treated conservatively; i.e., the patient was
deemed not to be STOPPFrail eligible in such circumstances.
For some applications, a paucity of information was evident
and these persons were excluded.

STOPPFrail prescribing criteria were applied to eligible
patients. The presence or absence of a PIM was categorised
as a dichotomous variable; i.e., a medication was either poten-
tially inappropriate according to STOPPFrail criteria or not.
Some prescriptions could pertain to one or more STOPPFrail
criteria (e.g. a drug may have no clear indication and also be
listed elsewhere in the criteria as being inappropriate) but for
the purpose of this study the identification of one drug was
categorised as being inappropriate, regardless of whether or
not it fulfilled one or more STOPPFrail criteria. Uncertainty
regarding the appropriateness of a prescription was treated
conservatively; i.e., the prescribing decision was deemed to
be appropriate in such circumstances.

Statistical analysis

Statistical analysis was performed using SPSS© software ver-
sion 22. Descriptive data were reported using the mean and
standard deviation (SD) for normally distributed variables and
median and interquartile range (IQR) for non-parametric var-
iables. Differences in the distribution of categorical variables
were compared using the Pearson chi-square (χ2) test and
continuous variables using the independent t test. The
Mann-Whitney U and Kruskal-Wallis tests were used to de-
termine independence of two or more non-parametric vari-
ables respectively. Comparison was made between those eli-
gible for the application of STOPPFrail criteria and those not.
Multivariate logistic regression was used to examine the in-
fluence of gender, age, dementia, number of medical condi-
tions, and number of medications on PIM occurrence. The
Hosmer & Lemeshow statistic was used to test the
goodness-of-fit of the regression model. A probability value
of < 0.05 was considered statistically significant.

Results

General population demographics

Four hundred sixty-four long-term care applications were ret-
rospectively reviewed, of which 38 were excluded due to in-
complete information. Of the remaining 426 patients, 233
(55%) were female. The median age of all applicants was 83
(IQR 77.25–88) years with a mean MMSE score of 16.6 (SD
7) and a mean Barthel score of 9.2 (SD 4.7). Per Rockwood’s
clinical frailty 0.7% (n = 1) were terminally ill, 18.8% (n = 80)
were very severely frail, 63.6% (n = 271) were severely frail,
16% (n = 68) were moderately frail, 0.5% (n = 2) mildly frail,

0.5% (n = 2) were vulnerable, 0.2% (n = 1) were managing
well, and 0.2% (n = 1) were well. Patients had a mean of 7.3
(SD 2.6) diagnoses, with a mean CIRS score of 12.7 (SD 4.4).
The most common diagnoses were dementia (62.4%), hyper-
tension (46%), constipation (41.3%), depression (35.9%), and
dyslipidaemia (26.3%).

A total of 3332 medications were prescribed to all 426
applicants (mean 7.8 (SD 3.9)); Polypharmacy and major
polypharmacy were identified in 46% and 23%, respectively.
The most frequently prescribed medications were proton
pump inhibitors (PPIs) prescribed to 47.9% of patients, para-
cetamol (38.2%), osmotic laxatives (36.9%), anti-platelets
(33.3%), beta-blockers (31.2%), neuroleptic antipsychotics
(30.5%), vitamin D (30%), and selective serotonin re-uptake
inhibitors (23.7%).

Comparison between STOPPFrail eligible patients
and others

Of the 426 NHSS application assessed, 274 (64.3%) met
STOPPFrail eligibility criteria. Differences between older
adults that met STOPPFrail eligibility criteria and those that
did not are displayed in Table 1. Patients STOPPFrail eligible
were older (83.5 (IQR 78.75–88) vs 80 (IQR 70.25–86) years;
p < 0.001), had lower mean MMSE scores (14.6 (SD 7.0) vs
21.0 (SD 5.6); p < 0.001), and had lower mean Barthel Index
scores (7.6 (SD 4.3) vs 12.0 (SD 3.9); p = 0.03). As expected,
STOPPFrail eligible patients had higher levels of frailty on the
Rockwood Clinical Frailty Scale (χ2 (7) ≥ 93.616, p ≤ 0.001);
i.e., they were more likely to be severely frail (68.2% vs
55.3%; p = 0.008) or very severely frail (26.3% vs 5.3%;
p ≤ 0.001). Patients eligible for STOPPFrail assessment had
a higher mean number of conditions (7.3 (SD 2.6) vs 6.4 (SD
2.5); p < 0.001) and were more likely to have dementia
(73.4% vs 42.8%; p < 0.001), faecal incontinence (55.8% vs
30.9%; p < 0.001), urinary incontinence (81% vs 54.6%; p <
0.001), and osteoporosis (25.2% vs 15.1%; p < 0.016), as well
as higher comorbidity burden (CIRS scores 13.6 (SD 4.4) vs
10.9 (SD 3.8); p < 0.001).

A life-limiting diagnosis was required for the application of
STOPPFrail criteria. Of those STOPPFrail eligible, 51% had
advanced dementia and a further 19% had advanced dementia
with another life-limiting diagnosis. Those who had dementia
as a life-limiting illness were either experiencing recurrent
infections or of maximum dependency with significant dys-
phagia. In comparison, dementia was present in 42.8% of
patients in whom STOPPFrail criteria were not applicable,
but in its earlier stages. Cancer was the life-limiting diagnosis
in 5.7% of patients, stroke in 4.7%, chronic lung disease in
3.8%, heart failure in 0.9%, and Parkinson’s disease in 0.9%.
Among the 6.6% classified as Bothers,^ life-limiting diagno-
ses included end-stage liver disease, multi-system atrophy,
motor neuron disease, and multiple sclerosis.
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Table 1 Characteristics of study population

Variable Eligible for application
for STOPPFrail

Not eligible for application
of STOPPFrail

Total p value

n = 274 n = 152 n = 426

Female gender 155 (56.6%) 78 (51.3%) 233 (54.7%) 0.297

Age distribution

Median (IQR) 83.50 (78.75–88) 80 (70.25–86) 83 (77.25–88) < 0.001*

Cognition

Patients completed MMSE (n) 181 (66.1%) 103 (67.8%) 284 (66.7%) 0.721

Mean (SD) 14.6 (7) 21 (5.6) 16.6 (7) < 0.001*

Normal cognition (24–30) 16 (8.8%) 25 (24.3%) 44 (14.4%) < 0.001*

Mild CI (19–23) 34 (18.8%) 43 (41.7%) 77 (27.1%) < 0.001*

Moderate CI (10–18) 92 (50.8%) 32 (31.1%) 124 (43.7%) 0.001*

Severe CI (0–9) 39 (21.5%) 3 (2.9%) 42 (14.8%) < 0.001*

Function (Barthel Index)

Mean (SD) 7.6 (4.3) 12 (3.9) 9.2 (4.7) 0.03*

Independent (≥ 20) 0 (0%) 4 (2.6%) 4 (0.9%) 0.007*

Low dependency (16–19) 9 (3.3%) 27 (17.8%) 36 (8.5%) < 0.001*

Moderate dependency (11–15) 61 (22.3%) 70 (46.1%) 131 (30.8%) < 0.001*

High dependency (6–10) 110 (40.1%) 43 (28.3%) 153 (35.9%) 0.015*

Maximum dependency (0–5) 94 (34.3%) 8 (5.3%) 102 (23.9%) < 0.001*

Medication conditions

Mean (SD) 7.3 (2.6) 6.4 (2.5) 7 (2.6) < 0.001*

Common diagnoses

Dementia 201 (73.4%) 65 (42.8%) 266 (62.4%) < 0.001*

Hypertension 134 (48.9%) 62 (40.8%) 196 (46%) 0.107

Constipation 122 (44.5%) 54 (35.5%) 176 (41.3%) 0.071

Depression 94 (34.3%) 59 (38.8%) 153 (35.9%) 0.353

Dyslipidaemia 70 (25.5%) 42 (27.6%) 112 (26.3%) 0.640

Falls 70 (25.5%) 41 (27%) 111 (26.1%) 0.748

Atrial fibrillation 64 (23.4%) 36 (23.7%) 100 (23.5%) 0.939

Osteoporosis 69 (25.2%) 23 (15.1%) 92 (21.6%) 0.016*

Cancer 60 (21.9%) 25 (16.4%) 85 (20%) 0.178

Osteoarthritis 52 (19%) 30 (19.7%) 82 (19.2%) 0.849

Stroke 51 (18.6%) 24 (15.8%) 75 (17.6%) 0.464

Ischaemic heart disease 51 (18.6%) 22 (14.5%) 73 (17.1%) 0.227

Diabetes mellitus 42 (15.3%) 29 (19.1%) 71 (16.7%) 0.320

Previous fracture 47 (17.2%) 19 (12.5%) 66 (15.5%) 0.204

Hypothyroidism 34 (12.4%) 25 (16.4%) 59 (13.8%) 0.248

COPD 34 (12.4%) 15 (9.9%) 49 (11.5%) 0.431

Heart failure 33 (12%) 11 (7.2%) 44 (10.3%) 0.118

Chronic kidney disease 23 (8.4%) 15 (9.9%) 38 (8.9%) 0.609

Benign prostatic hypertrophy 29 (10.6%) 9 (5.9%) 38 (8.9%) 0.106

Epilepsy 23 (8.4%) 12 (7.9%) 35 (8.2%) 0.857

Neck of femur fracture 23 (8.4%) 8 (5.3%) 31 (7.3%) 0.233

Anaemia 22 (8%) 6 (3.9%) 28 (6.6%) 0.103

Recurrent UTIS 18 (6.6%) 8 (5.3%) 28 (6.6%) 0.997

Alcohol dependency 14 (5.1%) 13 (8.6%) 27 (6.3%) 0.162

GORD 13 (4.7%) 12 (7.9%) 25 (5.9%) 0.185

Anxiety 8 (2.9%) 17 (11.2%) 25 (5.9%) 0.001*

Glaucoma 17 (6.2%) 6 (3.9%) 23 (5.4%) 0.323
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A total of 2194 medications were prescribed to the 274
STOPPFrail eligible patients. Differences identified in medi-
cation use between adults that met STOPPFrail eligibility
criteria and those that did not are displayed in Table 2. There
was no difference in the mean number of medications pre-
scribed to those STOPPFrail eligible and others (8 (SD 4) vs
7.5 (SD 3.7); p = 0.183). In addition, there was no significant
difference in the prevalence rates of polypharmacy (67.1% vs
69%; p = 0.526) and major polypharmacy (24.8% vs 19.7%,
p = 0.233) between those STOPPFrail eligible and others.
Patients eligible for STOPPFrail assessment had more pre-
scriptions for aldosterone antagonists (5.8% vs 1.3%; p =
0.026), laxatives (40.1% vs 30.9%; p = 0.005), and nutritional
supplements (26.3% vs 17.1%; p = 0.029). Consistent with a

higher prevalence of dementia, they also had more prescrip-
tions for acetyl cholinesterase inhibitors (21.9% vs 11.2%; p =
0.023) and memantine (19.0% vs. 10.5%; p = 0.006). In con-
trast, anti-coagulants were less frequently prescribed to
STOPPFrail eligible patients (15.0% vs 23.0%; p = 0.037).

PIMs as determined by STOPPFrail criteria

Among those patients eligible for STOPPFrail criteria, 828 of
2512 (37.7.0%) prescriptions were potentially inappropriate.
These were identified in 250 of 274 patients (91.2%). One
STOPPFrail PIM was identified in 38 patients (13.9%), 2
PIMs in 55 patients (20.1%), 3 PIMs in 48 patients (17.5%),
4 PIMs in 50 patients (18.2%), 5 PIMs in 34 patients (12.4%), 6

Table 2 Number of prescription medications

Variable Eligible for application
of STOPPFrail

Not eligible for application
of STOPPFrail

Total p value

n = 274 n = 152 n = 426

Medications (regular)

Mean (SD) 8 (4) 7.5 (3.7) 7.8 (3.9) 0.183

Range 0–21 0–19 0–21

Number of patients on at least 1 medication 268 (97.8%) 149 (98%) 417 (97.9%) 0.882

0 medications 6 (2.2%) 3 (2%) 9 (2.1%) 0.882

1–5 medications 76 (27.7%) 47 (30.9%) 123 (28.9%) 0.487

6–10 medications 124 (45.3%) 72 (47.4%) 196 (46%) 0.675

≥ 11 medications 68 (24.8%) 30 (19.7%) 98 (23%) 0.233

≥ 6 medications 102 (67.1%) 294 (69%) 294 (69%) 0.526

IQR inter quartile range, p value pertains to the probability of there being a difference between groups in the variable of interest

Table 1 (continued)

Variable Eligible for application
for STOPPFrail

Not eligible for application
of STOPPFrail

Total p value

n = 274 n = 152 n = 426

Parkinson’s disease 14 (5.1%) 6 (3.9%) 20 (4.7%) 0.587

Co-morbid Index (CIRS)

Mean (SD) 13.6 (4.4) 10.9 (3.8) 12.7 (4.4) < 0.001*

Clinically Frailty Scale

9 (terminally ill) 0 (0%) 1 (0.7%) 1 (0.2%) 0.179

8 (very severely frail) 72 (26.3%0 8 (5.3%) 80 (18.8%) < 0.001

7 (severely frail) 187 (68.2%) 84 (55.3%) 271 (63.6%) 0.008

6 (moderately frail) 14 (5.1%) 54 (35.5%) 68 (16%) < 0.001

5 (mildly frail) 0 (0%) 2 (1.3%) 2 (0.5%) 0.057

4 (vulnerable) 0 (0%) 2 (1.3%) 2 (0.5%) 0.057

3 (managing well) 1 (0.4%) 0 (0%) 1 (0.2%) 0.456

2 (well) 0 (0%) 1 (0.7%) 1 (0.2%) 0.179

1 (very fit) 0 (0%) 0 (0%) 0 (0%)

IQR inter-quartile range, MMSE mini-mental state examination, CI cognitive impairment, COPD chronic obstructive pulmonary disease, UTIs urinary
tract infections, GORD gastro oesophageal reflux disease, CIRS Cumulative Illness Rating Scale, SD standard deviation, p value pertains to the
probability of there being a difference between groups in the variable of interest
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PIMs in 17 patients (6.2%), 7 PIMs in 4 patients (1.5%), 8 PIMs
in 2 patients (0.7%), 10 PIMs in 1 patient (0.4%), and 11 PIMs
in 1 patient (0.4%).Males and females were equally likely to be
prescribed 1, 2, or ≥ 3 PIMs (χ2 (3) ≥ 0.567, p = 0.904). The
median number of PIMs per patient was 3 (IQR 2–4).

The most frequently encountered PIMs identified by
STOPPFrail criteria are detailed in Table 3. These include (i)
medications without clear indication (47.0%), (ii) long-term
high-dose proton pump inhibitors (31.4%), (iii) lipid-lowering
therapies (29.6%), (iv) nutritional supplements (25.5%), and
(v) neuroleptics (24.5%). Females were more likely to be in-
appropriately prescribed medications without clear indication
(52.6% vs 24.1%; p = 0.05), anti-platelets for primary preven-
tion (23.3% vs 5.5%; p = 0.002), calcium supplementation
(33.5% vs 6%; p < 0.001), and anti-resorptive therapy for os-
teoporosis (16.3% vs 2.5%; p = 0.002). Males were more like-
ly to be prescribed alpha-adrenergic blockers for hypertension
(3.5% vs 0.65%; p = 0.011), neuroleptics (19.6% vs 18%; p =
0.005), and alpha-adrenergic blockers with concurrent long-
term urinary catheters (1.5% vs 0%; p = 0.047).

Risk factors for STOPPFrail PIMs

Logistic regression was used to determine the influence of
age, gender, dementia, number of conditions, and number of
medications on the risk of receiving a STOPPFrail PIM
(Table 4). The number of prescribed medications was signif-
icantly associated with an increased risk of receiving a
STOPPFrail PIM, controlling for gender, age, presence of de-
mentia, and the number of medical conditions. For every ad-
ditional medication prescribed, the odds of receiving a
STOPPFrail PIM increased by 58%% (odds ratio 1.58, 95%
CI 1.32–1.89; p < 0.001).

Discussion

This study identified that 64.3% of older adults who applied for
long-term nursing care, through the NHSS application process,
between January 1 and June 30, 2016, from one area in Ireland,
met STOPPFrail eligibility criteria. As expected, STOPPFrail
eligible patients were older, more cognitively impaired, more
functionally dependent, and measurably frailer than those who
were not STOPPFrail eligible. In addition, STOPPFrail eligible
patients had significantly more medical conditions. The most
prevalent life-limiting condition in these STOPPFrail eligible
was advanced dementia, identified in 70% of cases.

Despite the fact that STOPPFrail eligible patients had a poor 1-
year survival prognosis, they received similar amounts of daily
medications as all other patients applying for long-term care. PIM
usewas highly prevalent among STOPPFrail patients with 37.7%
of prescriptions identified as potentially inappropriate affecting
91.2% of patients. Previous studies by O’Sullivan et al. and
Ryan et al. have reported PIM prevalence rates, using STOPP
criteria, of 13.7% in 70% of nursing home residents and 12.9%
in 59.8% of nursing home residents, respectively [20, 21]. Lower
prevalence rates reported in these studies are accounted for by the
fact that STOPP criteria were developed to identify PIMs in the
general older adult population and not PIMs in frailer multi-
morbid older adults with a poor survival prognosis. Prescribing
needs for these patients differ from those of the general popula-
tion. STOPP criteria do not suggest discontinuing major drug
classes that are least likely to have benefits in the last year of life,
e.g. statins [22]. Therefore, the population at the highest risk of
inappropriate prescribing (IP) is the group where there is the least
clear guidance on prescribing and deprescribing for physicians.
STOPPFrail criteria aim to address this.

The most common STOPPFrail PIMs identified in this study
were medications without clear indication (47.0%), long-term

Table 3 Most frequently
encountered PIMs according to
STOPPFrail criteria

STOPPFrail criterion Total (n = 274)

A2 No clear indication 182 instances in 129 patients (47%)

E1 High-dose PPI 86 instances in 86 patients (31.4%)

B1 Lipid-lowering therapies 83 instances in 81 patients (29.6%)

J2 Nutritional supplements 108 instances in 70 patients (25.5%)

D1 Neuroleptics 73 instances in 67 patients (24.5%)

G1 Calcium 64 instances in 64 patients (23.4%)

D2 Memantine 49 instances in 49 patients (17.9%)

C1 Anti-platelet for primary prevention 47 instances in 47 patients (17.1%)

G2 Anti-resorptive therapies for OP 30 instances in 30 patients (10.9%)

J1 Multivitamins 22 instances in 22 patients (8%)

I1 Diabetic oral agents 22 instances in 20 patients (7.3%)

G5 Long-term oral steroids 14 instances in 14 patients (5.1%)

B2 Alpha blockers for HTN 8 instances in 8 patients (2.9%)

PIMs potentially inappropriate medications, PPI proton pump inhibitor, OP osteoporosis, HTN hypertension
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high-dose PPIs (31.4%), and lipid-lowering therapies (29.6%).
Fifty-one percent of the population studied had advanced de-
mentia; therefore unsurprisingly, neuroleptics were prescribed
potentially inappropriately to 24.5% of those studied. They are
commonly prescribed for the treatment of behavioural and psy-
chological symptoms of dementia, despite their limited effec-
tiveness and risk profile. Varying daily neuroleptic prescription
prevalence rates in nursing homes have been reported world-
wide: 11% in Hong Kong, 26–27% in Canada, 34% in
Switzerland, 38% in Finland [23], 32.8% in Europe [24], and
22 to 25% in theUSA [25, 26]. In Ireland, one study focusing on
PIM use in nursing home residents reported that 14.4% of PIMs
were neuroleptic agents [20]. The higher prescription rate of
neuroleptics in this study suggests that their prescription often
precedes nursing home placement in frailer, older people in
Ireland. Therefore, STOPPFrail criteria could be used by physi-
cians at points of care transition, such as hospital discharge and
admission to nursing homes for long-term care to identify inap-
propriate prescriptions and optimise medication use.

STOPPFrail criteria have the potential to assist physicians with
deprescribing across all healthcare settings, and not just those
attending patients awaiting nursing home care or those residing
in nursing homes. A recent study by Curtin et al. reports that the
use of STOPPFrail criteria to address inappropriate prescribing in
multi-morbid older hospitalised patients with advanced frailty and
poor survival prognosis had moderate agreement with gold stan-
dard specialist geriatrician-led deprescribing (Cohen’s Kappa
0.60) [27], suggesting that it could be a reasonable alternative to
a specialist review. Physicians are frequently under time pressure
where completing medication reviews and using criteria like
STOPPFrail can encourage identification of medications that
can potentially be deprescribed in a time-efficient structured fash-
ion [13]. Studies have shown that the application of STOPP

criteria, when applied by an experienced geriatrician, improve
medication appropriateness [28, 29] and reduce incident in-
hospital ADRs [30]. Similarly, through appropriate deprescribing,
STOPPFrail criteria could potentially reduce IP, ADRs, and their
associated morbidity and mortality. However, randomised con-
trolled trials (RCTs) need to be undertaken to assess whether the
application of STOPPFrail criteria can improve prescribing and
improve patient outcomes. One such RCT looking at the discon-
tinuation of PIMs according to STOPPFrail criteria in older adults
entering long-term care is currently under way in Cork
(ClinicalTrials.gov Identifier: NCT03501108).

O’Connor et al. showed that the application of STOPP/
START criteria to hospitalised inpatients reduced the median
medication cost at discharge significantly from €90.62, IQR
€49.38–162.53 in the control group to €73.16, IQR €38.68–
121.72) in the intervention group [30]. Similarly, by providing
explicit deprescribing criteria in a subpopulation of older people,
STOPPFrail criteria offer the potential to lower drug treatment
costs. This study identified that more than one in three medica-
tions prescribed at the time of nursing home application were
potentially inappropriate. If those medication were deemed inap-
propriate by their treating physician and consequently stopped,
the number of daily medication prescribed to these patients could
be reduced, reducing the burden and potentially reducing medi-
cation costs for patients. In most developed nations, adults aged
≥ 85 years are the fastest growing cohort of the population [31]
and multi-morbidity is most prevalent in this population cohort,
with prevalence rates of over 80% reported [32] and correspond-
ingly high levels of polypharmacy and inappropriate prescribing
(IP). Several studies demonstrate the extent of health budget
wastage resulting from ADRs [33, 34]. In tandem, overall ex-
penditure on prescription medications for older people is one of
the fastest growing areas of all healthcare expenditure. In recent

Table 4 Risk factors for
receiving a PIM as determined by
STOPPFrail criteria

Variable B (SE) df p value Exp (B) 95% CI for Exp (B)

Lower Upper

Gender

Female 0.10 (0.50) 1 .837 1.11 0.42 2.95

Age

65–74 3 .233

75–84 0.50 (0.72) 1 .490 1.65 0.40 6.76

85–94 1.14 (0.75) 1 .131 3.12 0.71 13.69

≥ 95 − 0.37 (1.04) 1 .724 0.69 0.09 5.34

Dementia − 0.07 (0.58) 1 .902 0.93 0.30 2.88

Medications 0.46 (0.09) 1 < 0.001* 1.58 1.32 1.89

Conditions − 0.11 (0.10) 1 .262 0.89 0.73 1.09

Constant − 0.30 (1.00) 1 .763 0.74

Homer and Lemeshow χ2 (8) ≥ 2.795, p = 0.947, model χ2 = 125.022, Cox and Snell R2 = 0.141, Nagelkerke
R2 = 0.309; B, beta value; SE, standard error; df, degrees of freedom; CI, confidence interval; Exp (B), odds ratio;
medications, number of medications; conditions, number of conditions
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years in Ireland, Europe, and the USA, annual medication ex-
penditure continues to rise [35–37].

This study has limitations. STOPPFrail eligibility and the
prevalence of PIMs were made based on patients’ CSAR appli-
cations without a clinical review. Therefore, uncertainty regard-
ing STOPPFrail eligibility and the appropriateness of a prescrip-
tion were treated conservatively. In view of this, IP could be
higher thanwhat is reported here. In addition, CSAR applications
are often completed during an acute admission and it is possible
that medication changes occurred after the applicationwasmade;
i.e., some mediations deemed inappropriate in patients in this
study may have been stopped prior to nursing home placement.
CSARs are often completed by the most junior staff member on
the medical team and it is possible that some information was
inadvertently excluded or that some information on the CSARs
was inaccurate. One senior physician specialising in geriatric
medicine with experience in the clinical assessment of older
adults and experience applying STOPPFrail criteria completed
all assessments. This could have been strengthened by two clini-
cians working independently to verify assessments.

In summary, this study of older adults’ medications, while
awaiting long-term care, identified that more than one in three
medications were potentially inappropriate. STOPPFrail can as-
sist physicians in identifying inappropriate prescriptions in pa-
tients awaiting long-term care and can be applied prior to nursing
home admission to improve medication appropriateness in older
frailer multi-morbid adults with a poor 1-year survival prognosis.
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