
bs_bs_banner
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Prevalence of potentially inappropriate prescribing among older
adults: A comparison of the Beers 2012 and Screening Tool of
Older Person’s Prescriptions criteria version 2

Gulistan Bahat,1,† Ilker Bay,1† Asli Tufan,2 Fatih Tufan,1 Cihan Kilic1 and Mehmet Akif Karan1

1Istanbul Medical School, Department of Internal Medicine, Division of Geriatrics, Istanbul University and 2Department of Internal Medicine,
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Aim: To date, there is no study comparing the Beers 2012 and Screening Tool of Older Person’s Prescriptions (STOPP)
version2 criteria, nor reporting a comparison of the prevalence of potentially inappropriate Prescribing (PIM)with STOPP
version2.We aimed to evaluate the prescriptions of patients admitted to a geriatric outpatient clinic with these tools, and to
document the factors related to PIM use.

Methods: Older patients (aged ≥65years) admitted to the outpatient clinic of a university hospital were retrospectively
evaluated for PIMwith Beers 2012 and STOPP version2 criteria. Age; sex; chronic disease and number of drugs; and func-
tional, depression and nutritional statuses were studied with regression analysis as possible factors related to PIM.

Results: The study included 667 participants (63.1% women, mean age 77.6±6.3 years). The mean number of drugs
was 6.1±3.4. PIM prevalence detected by STOPP version2 was higher than that of the Beers 2012 criteria (39.1% vs
33.3%, respectively; P<0.001; Z= –3.5) with moderate agreement in between (kappa=0.44). Antipsychotics, over-the-
counter vitamin/supplements, aspirin, selective-serotonin-reuptake-inhibitors and anticholinergics were the leading drug
classes for PIM. The extent of polypharmacy (P<0.001, OR 1.29, 95% CI 1.20–1.38) was the most important variable re-
lated to PIM, along with the multiple comorbidities (P=0.005, OR 1.16, 95% CI 1.05–1.30). Higher level of functionality
was inversely associated with PIM (P=0.009, OR 0.90, 95% CI 0.83–0.97).

Conclusions: Inappropriate prescription prevalence of ~40% by STOPP version2 was similar to the global worldwide
prevalence – yet at the upper end. STOPP version2wasmore successful than Beers 2012 to detect PIM. Patients withmul-
tiple drug use, multiple comorbidities andmore dependency weremore likely to have PIM requiring special attention dur-
ing prescription. Geriatr Gerontol Int 2016; ••: ••–••.

Keywords: Beers 2012, comparison, potentially inappropriate prescribing, Screening Tool of Older Person’s
Prescriptions version2.

Introduction

Inappropriate medication use (IMU) is a common prob-
lem in the aged population.1,2 The adverse effects of
IMU are well-known, commonly causing functional
detoriation3,4 and – in some cases – even death of
older adults.5,6 Consideration of the pharmacokinetic/

pharmacodynamic changes related to aging, functional
changes in the organ systems and the major drugs related
to IMU will decrease its prevalence, hence improving the
health and well-being of the older population. Accord-
ingly, some international IMU criteria are suggested
worldwide reflecting the local prescription habits. The
most widely used and studied criteria are the Beers and
the Screening Tool of Older Person’s Prescriptions
(STOPP) and Screening Tool to Alert Doctors to Right
Treatment criteria. These two major criteria have been
updated recently, and their relative applicability in practice
is a major area of research in the geriatric literature.7,8

Although some studies suggest that STOPP criteria are
more successful for predicting IMU,9–12 some others
suggest superiority of the Beers criteria.13–15 There is no
study from Turkey reporting their relative applicability,
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yet one very recent study reported IMU by using the
STOPP/Screening Tool to Alert Doctors to Right Treat-
ment version1.16 However, there are many more older
adults in the developing regions with more tendency to
have IMU or polypharmacy, significantly contributing to
global IMU.17,18 Furthermore, to our knowledge, there is
no study as yet comparing the success of the Beers 2012
and STOPP version2 criteria to detect potentially inap-
propriate medication (PIM) or reporting PIM prevalence
by STOPP version2 criteria. Here, we aimed to evaluate
PIM among patients admitted to the geriatric outpatient
clinic of the Istanbul University Hospital, Istanbul, Turkey,
with these tools to identify their potential use in this
setting. We also studied the factors associated with PIM
in this practice.

Methods

The patients admitted to geriatric outpatient clinic of the
Istanbul University Hospital, Istanbul, Turkey, were
evaluated retrospectively and cross-sectionally by a geriatri-
cian using the patients’ records. The sample size was
determined assuming a type1 error of 0.05, a type2 error of
0.2 and a power of 80%. A minimum sample size of 182
was calculated to detect a proportion difference of 10%.We
recruited the studypatients randomly among thepatients ad-
mitted between June 2000 and June 2014. The study proto-
col was approved by the local ethics committee. Informed
consent was obtained from all individual participants in-
cluded in the study, and those not given consent were ex-
cluded. Age; sex; weight; chronic drugs; chronic diseases;
functional, nutritional and depression scores; and serum
creatinine level were recorded from the patient files.

Functionality was evaluated by the six-item Katz activi-
ties of daily living (ADL) scores and eight-item Lawton in-
strumental activities of daily living (IADL) scores.19,20 The
scores for each item were determined as 1, 2, and 3 if the
patient was totally dependent, partially dependent and
independent for carrying out the related activity, respec-
tively. For ADL, 6, 7–12 and 13–18points, and for the
IADL, 8, 9–16 and 17–24points correspond to depen-
dency, partial dependency, and independency, respec-
tively. Depression was screened by the 15-item Geriatric
Depression Scale Short-Form, and evaluated as normal
for points0–4, mild depression for points5–8, moderate
depression for points 9–11 and severe depression for
points 12–15.21 Nutrition was evaluated by the Mini-
Nutritional Assessment Short-Form, which signifies
malnutrition with 0–7points, malnutrition risk with 8–
11points and normal nutrition with >11points.22

Glomerular filtration rate was estimated by the Cockroft–
Gault Formula. In STOPP version2 criteria, two new
criteria were added as “drug indication criteria,” which
were use of any drug prescribed without an evidence-
based clinical indication and any drug prescribed beyond
the recommended duration, where treatment duration is

well defined.8 These two criteria are self-evident, non-
specific criteria with absolute global consensus. Thus, in
the present study, we analyzed and compared two tools
by their statements on specific drugs or drug classes.
Nevertheless, we reviewed the data on the drug indication
criteria and outlined the related results as well. The drug
uses were designated as “PIM due to lack of evidence-
based clinical indication” if laboratory-confirmed
vitaminB12 deficiency, any vitaminB deficiency or any vi-
tamin deficiency either on admission or in the follow up
were not present – for the vitaminB12 drugs, vitaminB
complex drugs and multivitamin drugs; if there was not
any predefined clinical indication for proton pump inhib-
itors (PPI); and any use of gingko biloba extracts or pirac-
etam for gingkobiloba extracts and piracetam, as there is
not any guideline consensus on their use for any given
indication.

Statistical analysis

All data were entered into a database and verified by a sec-
ond independent person. Descriptive statistics were gen-
erated for all study variables, including the mean and
standard deviation for normally distributed continuous
variables, the median for abnormally distributed variables
and relative frequencies for categorical (qualitative) vari-
ables. Two groups were compared with paired Student’s
t-test or Mann–Whitney U-tests when necessary. The χ2-
test with Yates correction and Fisher’s exact test were used
for 2×2 contingency tables when appropriate for non-
numerical data. PIM prevalence was compared with the
Wilcoxon signed rank test. Kappa statistics were carried
out to detect the concordance between the two tools.
The kappa value 0.41–0.6, 0.61–0.8, and 0.81–1 were de-
fined as moderate, significant and very significant concor-
dance, respectively. Factors related to PIM were analyzed
with logistic regression analysis. The results were evaluated
in 95% confidence interval and at P<0.05 level. The sta-
tistical analysis was carried out with the statistical package
SPSS version 21.0 for Windows (SPSS Inc., Chicago, IL).

Results

Characteristics of the study population

Among the total of 3335 patients admitted to outpatient
clinic between June 2000–2014, 667 patient files (421
[63.1%] women, 246 [36.9%] men) were selected as de-
scribed above. The mean age was 77.6±6.3 years, mean
total chronic disease number was 4.8±2.1 (median 5)
and mean drug number was 6.1±3.4 (median 6). The
characteristics of the study population including the age
groups; functional, depression and nutrition statuses;
and their most common chronic diseases and drugs of
use are given in Table 1 by sex.

From 667 patients, a total of 4051 medication items
were reviewed. The prevalence of ≤5 drug use, 6–10 drug
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use, and >10 drug use (advanced polypharmacy) were
47.5%, 41.7% and 10.8%, respectively. There was not
any statistically significant difference between the sexes
and age groups in terms of chronic drug numbers
(P>0.05).

Comparison of the Beers 2012 and STOPP version2

PIM prevalence

STOPP version2 criteria detected 452 PIM in 261 (39.1%)
patients with one PIM in 147 (22%) patients, two PIM in

71 (10.7%) patients, three PIM in 23 (3.5%) patients and
four PIM in 14 (2.1%) patients, whereas the Beers 2012
detected 374 PIM in 222 (33.3%) patients with one PIM
in 143 21.4% patients, two PIM in 37 (5.6%) patients,
three PIM in 21 (3.2%) patients and four PIM in 15
(2.3%) patients (P<0.001, Z=–3.5). Kappa analysis
showed a moderate concordance between the tools
(kappa=0.44, P<0.001; Table 2).

Both tools detected PIM in 155 (23.2%) patients, only
STOPP detected PIM in 106 (15.9%) and only Beers de-
tected PIM in 67 (10.1%) patients. In 339 (50.8%) pa-
tients, there was not any PIM detected by any of the tools.

Table 1 Characteristics of the study population by sex

Female Male Total

n (%) 421 (63.1%) 246 (36.9%) 667 (100%)
Age (years) 77.6±6.4 77.6±6.,1 77.6±6.3
Age groups
65–74 123 (29.2%) 78 (31.7%) 201 (30.1%)
75–84 243 (57.7%) 139 (56.5%) 382 (57.3%)
85–94 55 (13.1%) 29 (11.8%) 84 (12.5%)
Functionality (ADL/IADL)
0–4 (normal)
ADL (n=655)
0–6 (Dependent) 7 (1.7%) 5 (2.1%) 12 (1.8%)
7–12 (Partially dependent) 42 (10.2%) 18 (7.4%) 60 (9.2%)
13–18 (Independent) 364 (88.1%) 219 (90.5%) 583 (89%)
IADL (n=655)
0–8 (Dependent) 38 (9.2%) 17 (7%) 55 (8.4%)
9–16 (Partially dependent) 134 (32.4%) 60 (24.8%) 194 (29.6%)
17–24 (Independent) 241 (58.4%) 165 (68.2%) 406 (62%)
Depression, GDS (n=584)
0–4 (Normal) 223 (60.9%) 160 (73.4%) 383 (65.6%)
5–8 (Mild depression) 87 (23.8%) 40 (18.3%) 127 (21.7%)
9–11 (Moderate depression) 33 (9%) 11 (5%) 44 (7.5%)
12–15 (Severe depression) 23 (6.3%) 7 (3.2%) 30 (5.1%)
Nutrition, MNA (n=620)
0–7 (Malnutrition) 73 (18.4%) 34 (15.2%) 107 (17.3%)
8–11 (Malnutrition risk) 116 (29.3%) 66 (29.5%) 182 (29.4%)
>11 (Normal) 207 (52.3%) 124 (55.4%) 331 (53.4%)
Chronic diseases
Hypertension 335 (79.6%) 169 (68.7%) 504 (75.6%)
Chronic renal failure 153 (36.3%) 11 (45.1%) 264 (39.6%)
Diabetes mellitus 128 (30.4%) 77 (31.3%) 205 (30.7%)
Clinical depression 132 (31.4%) 55 (22.4%) 187 (28%)
Osteoporosis 153 (36.3%) 30 (12.2%) 183 (27.4%)
Chronic drugs
Aspirin 161 (38.2%) 112 (44.5%) 273 (40.9%)
Proton pump inhibitors 129 (30.6%) 68 (27.6%) 197 (29.5%)
Beta-blockers 124 (29.5%) 72 (29.3%) 196 (29.4%)
ARB 130 (30.9%) 51 (20.7%) 181 (27.1%)
ACEI 118 (28%) 62 (25.2%) 180 (27%)

ACEI, angiotensin converting enzyme inhibitor; ADL, activities of daily living; ARB, Angiotensin II Receptor Blocker; GDS, Geriatrics
Depression Scale; IADL, instrumental activities of daily living; MNA, Mini-Nutritional Assessment.

Inappropriate prescribing
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PIM profiles

The most common drugs related to PIM were aspirin in
67 (14.8%), antipsychotics in 63 (13.9%) and anticholin-
ergics in 59 (13%) patients with STOPP criteria, whereas
these were antipsychotics in 110 (29.4%), selective sero-
tonin reuptake inhibitors (SSRI) in 54 (14.4%) and
NSAIDs in 35 (9.3%) patients with the Beers2012
criteria (Table 2).

Accordingly, the most common opposed STOPP
criteria were “use of >160 mg aspirin” (n=53, 7.9%),
followed by “use of loop diuretics in urinary incontinence”
(n=38, 5.7%) and “use of antipsychotics in fall risk” (32
[4.8%]); whereas these were “SSRI use in the presence of
a fall or fracture” (n=54, 8.1%), “antipsychotic use in de-
mentia without severe behavioral/psychological symp-
toms and without indication” (n=42, 6.3%) and “oral or
parenteral non-selective NSAID use” (n=32, 4.8%) with
the Beers criteria.

Among the drug/drug class non-specific statements –

as drug indication criteria – of STOPP version2, there
was the use of a variety of drugs prescribed without an
evidence-based clinical indication (Table 3). Among
these drugs, vitaminB drugs (either as only vitaminB12

[n=54, 8.1%] or in complex with other Bvitamins
[n=14, 2.1%], in total n=68 and 10.2%), PPI (n=42,
6.3%), gingkobiloba extracts (n=39, 5.8%), piracetam
(n=33, 4.9%) and multivitamin complexes (n=27, 4%)
were the top five drugs/drug classes with ≥4% prevalence
(Table 3).

When the data with the tools were combined, the anti-
psychotics, over-the-counter vitamin/supplement drugs,
aspirin, SSRI and anticholinergics were the leading drug
classes for inappropriate prescription.

Factors associated with PIM

Factors associated with PIMwere analyzed for the STOPP
criteria. When patients having PIM and having no PIM
were compared, there was no statistically significant differ-
ence in terms of sex (38.4% vs 40.2% for women andmen,
respectively) or age (77.6±6.6 years in patients with PIM vs
77.6±6 in patients without PIM, P>0.05 for both). How-
ever, patients having PIMhad a higher rate of chronic drug
use (7.8±3.1, median 8 vs 4.9±3.1, median 5, P<0.001),
a higher number of chronic diseases (5.6±2, median 6 vs
4.3±2.1, median 4, P<0.001), more dependence in
ADL (P=0.049) with lower ADL scores (15.5±3.2 vs
16.5±2.6, P<0.001) and/or IADL (P=0.003) with lower
IADL scores (16.9±6 vs 19.1±5.6, P<0.001), higher
Geriatric Depression Scale scores (4.2±3.8, median 4 vs
3.4±3.6, median 2, P=0.009) and lowerMini-Nutritional
Assessment Short-Form scores (10.2±3.3 vs 11±3.2,
P<0.001) compared with patients having no PIM.

Table 2 Comparison of Screening Tool of Older Person’s Prescriptions version2 and Beers 2012

PIM no. STOPP version 2 Beers 2012

0 406 (60.9%) 445 (66.7%)
1 147 (22%) 143 (21.4%)
2 71 (10.7%) 37 (%)
3 23 (3.5%) 21 (3.2%)
4 14 (2.1%) 15 (2.3%)
5-6-7-8-9 2-2-1-0-1 (number) 4-1-0-1-0 (number)
Total PIM 261 (39.1%) 222 (33.3%) P<0.001*

Z=–3.5
kappa=0.44

Common drugs
Aspirin (67, 14.8%) Antipsychotics (110, 29.4%)

Antipsychotics (63, 13.9%) SSRI (54, 14.4%)
Anticholinergics (59, 13%) NSAIDs (35, 9.3%)
Loop diuretics (43, 9.5%) Alpha-blockers (30, 8%)

Diltiazem/verapamil (19, 4.2%) Digoxin (20, 5.3%)

*Valid/same for χ2-test, Wilcoxon and kappa analyses, NSAIDs, non-steroidal anti-inflammatory drugs; PIM, potentially inappropriate
medication; SSRI, selective serotonin reuptake inhibitor; STOPP, Screening Tool of Older Person’s Prescriptions.

Table 3 Potentially inappropriate medication by non-
specific drug indication criteria Screening Tool of Older
Person’s Prescriptions version2

Lack of evidence-based clinical indication

VitaminB drugs 68 (10.2%)
VitaminB12 n=54 (8.1%)
VitaminB complexes n=14 (2.1%)

Proton pump inhibitors 42 (6.3%)
Gingkobiloba extracts 39 (5.8%)
Piracetam 33 (4.9%)
Multivitamin complexes 27 (4%)
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In the logistic regression analysis (dependent variable
was presence of PIM, and independent variables were
chronic drug number, chronic disease number, functional
score, Geriatric Depression Scale score, Mini-Nutritional
Assessment Short-Form score), chronic drug number
(OR 1.29, 95% CI 1.20–1.38, P<0.001), chronic disease
number (OR 1.16, 95% CI 1.05–1.30, P=0.005) and
ADL score (OR 0.90, 95% CI 0.83–0.97; P=0.009)
remained significantly associated with PIM. When the re-
gression analysis was re-performed with the addition of
age and sex as independent variables, again the factors as-
sociated with PIM emerged as higher drug number, higher
chronic disease number and lower functional score (ADL
or IADL; results not detailed; Table 4).

Discussion

The PIM prevalence were detected as 39.1% and 33.3%
by STOPP version2 and Beers 2012 criteria, respectively.
Among patients admitted to a health center, the PIM prev-
alence varied widely being as low as 18.3% as in primary
care by “Beers 2003” from Ireland,23 38.6% from Hong-
Kong in tertiary care by “Beers 2012”15 and as high as
87.3% in a tertiary health center by “Beers 2012” from In-
dia;17 whereas by “STOPP version1”, this was much less
divergent between 21.4% from Ireland23 and 35.4% from
Spain,13 both reported in primary care. A very recent study
also from Turkey using STOPP version1 that is about to
be published reported PIM prevalence of 41.2% in a very
similar setting, but from a different region.16

Hence, as compared with the studies documenting
PIM by Beers 2012, our prevalence of 33.3% was at the
lower end. The PIM prevalence in descending order were
reported from India, Brazil, Spain and Hong Kong
(87.3%, 51.8%, 44% and 38.6%, respectively).13–15,17

The detected prevalence of PIM by these criteria depend

on the patient characteristics signified by the study setting
and local prescription characteristics dependent on i.e. the
physician treatment habits and available pharmaceutics.14,15

Among these studies, tertiary healthcare studies from India
and Hong Kong were strikingly different with 87.3% and
38.6% prevalence.15,17 From primary care centers, PIM
were higher in Brazil than Spain, with 51.8% versus
44%.13,14 The present study was carried out in a university
teaching hospital having features of a tertiary health center.
However, this outpatient clinic also serves as somewhat a
primary care center, enabling direct admission of older peo-
ple regarding the local health system of government.
Hence, we suggest our lower prevalence might be related
to health setting. Nevertheless, it was far less common than
in Brazil, Spain and India, but very comparable with Hong
Kong. The other point related to detected PIM prevalence
is the prescription habits that depend on the physician
habits and available pharmaceutics. The criteria on the
drugs that are not available in Turkey are muchmore com-
mon in the Beers 2012 than the STOPP version2
criteria.7,8 Hence, this is a factor for the relative lower PIM
prevalence by Beers 2012 in the present study. This point
is especially emphasized in European studies comparing
STOPP version1 and Beers 2003 regarding the latter’s lim-
itation.12,23 Although some modifications were carried out
in Beers 20127 in this aspect, this is still a concern.

Regarding the STOPP criteria, all the former data were
evaluated by STOPP1. In comparison, the STOPP 1-
detected PIM prevalence were much more comparable
with the 39.1% of the present study; that is, 35.4% from
Spain,13 33.8% from Brazil,14 21.4% from Ireland23 of
primary care and 31.6% from Hong Kong,15 and 35%
from Ireland12 and 41.2% from another region of Tur-
key16 of tertiary centers, yet at the upper side in this case.

These data suggest STOPP version2 to be more suc-
cessful for detecting PIM in our region, with a significant
difference between detected PIM prevalence by STOPP
version2 and Beers 2012 (P<0.001, Z=–3.5). In contrast,
as kappa analysis showed a moderate degree of agreement
between the two tools (kappa=0.44, P<0.001), they sug-
gest complementary use, as also suggested by the Spanish
study with a reported kappa value of 0.35.13

The studies comparing STOPP version1 and Beers
2003/2012 already scarce and from few countries. Such
studies drawmuch attention, as the criteria have being up-
dated nowadays. In this aspect, some studies suggest
STOPP being more successful to predict adverse drug ef-
fects;9,11,12 whereas some others suggest vice versa.13–15

The studies suggesting STOPP version1 as a better tool
were all from European countries (Ireland and Spain),
and were compared with the Beers 2003;9,11,12 whereas,
so far, all the published studies of STOPP version1 with
Beers 2012 reported Beers 2012 as more successful,13–15

and were from diverse continents of the world, such as
Spain, Brazil and Hong Kong. As this is the first study
comparing STOPP version2 with Beers 2012, the results

Table 4 Factors associated with potentially
inappropriate medication detected by Screening Tool of
Older Person’s Prescriptions version2 by regression
analysis

P OR 95% CI

Chronic drug number 0.005* 1.16 1.05–1.30
Chronic drug number <0.001* 1.29 1.20–1.38
ADL 0.009* 0.90 0.83–0.97
MNA-SF 0.26 0.96 0.90–1.03
GDS 0.52 1.02 0.96–1.07

Dependent variable was presence of potentially inappropriate
medication and independent variables were chronic disease num-
ber, chronic drug use, functional score, Geriatric Depression Scale
score, and Mini-Nutritional Assessment Short-Form (MNA-SF)
score. †Addition of age and sex did not modify significances of the
associations. *Statistically significant P-value. ADL, activities of
daily living; CI, confidence interval; GDS, Geriatrics Depression
Scale; MNA, Mini-Nutritional Assessment; OR, odds ratio.
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of our data in favor of STOPP version2 suggest that the
current update of STOPP might yield better outcomes in
general or specifically in this region. Of course, studies
from other countries are required to comment more on
the other regions. Most recently, Beers 2012 was also up-
dated as Beers 2015.24 Compared with the 2012 update,
the 2015 update has fewer changes and new medications,
likely because of the shorter timespan since the criteria
were last revised.24 However, comparison of Beers 2015
and STOPP version2 remains as an area of complemen-
tary research.

Regarding the PIM profiles, the most common PIM-
related drugs were aspirin, antipsychotics and anticholin-
ergics with STOPP; whereas these were antipsychotics,
SSRI and NSAID with the Beers criteria. For Turkey, the
Beers 2012 has drawn attention for significant PIM prac-
tices related to antipsychotic, SSRI and NSAIDs use, and
this would be an important contribution regarding local
practices. As noted, besides the specific criteria, we also
analyzed the drug/drug class non-specific statements with
STOPP version2 separately and detected use of a variety
of drugs prescribed without an evidence-based clinical in-
dication (Table 3). As these were non-specific criteria with
globally accepted consensus, they were not included in the
comparison of specific criteria. Among these drugs,
vitaminB drugs (either as only vitaminB12 or in complex
with other Bvitamins), PPI, gingkobiloba extracts, pirace-
tam and multivitamin complexes were the top five
drugs/drug classes. When the data with the tools were
combined, the antipsychotics, over-the-counter
vitamin/supplement drugs, aspirin, SSRI and anticholiner-
gics were the leading drug classes for inappropriate pre-
scription. Accordingly, over-the-counter medication use,
especially vitamin use, constitutes a significant contribu-
tion to PIM practice. This is the first study evaluating the
use of over-the-counter medicines by the explicit drug
use criteria, and signifies consideration of over-the-
counter medicines in the older population. PPI overuse
without a valid indication is another significant yet
overviewed problem.

PIM profiles also change significantly between coun-
tries. As examples, the study from Ireland had noted PPI,
aspirin, benzodiazepine and duplicate drug use with the
former STOPP, and benzodiazepine, tricyclics, sympatho-
lytics and doxazosine use with the Beers 200311; the Brazil
study had reported aspirin as most common – like ours –
followed by clonazepam and diclofenac with STOPP ver-
sion1, and short-acting nifedipine and glyburide with
the Beers 201214; and the Indian study noted
metoclopramide, benzodiazepine, digoxin and diclofenac
use with the Beers 2012.17 Hence, studies from different
countries are required to gain a better opinion regarding
PIM in the general older population.

The multivariate analysis including a wide range of ge-
riatric syndromes – namely, the presence of polypharmacy,
multiple comorbidity, functional dependency, depression

and malnutrition – were studied in the present analysis
in relation to PIM, which we believe to be another signifi-
cant contribution of the study. The extent of
polypharmacy – as a constant result in the previous reports
– was the most important variable related to PIM, along
with the higher number of comorbidities and functional
dependency.3,13,25 Age was not an independent factor
both in univariate and multivariate analyses. Therefore,
we suggest that rather than the age, individual characteris-
tics for drugs, diseases and functionality are important for
PIM, and special attention has to be paid in this subgroup
of older people.

In conclusion, PIM prevalence of approximately 40%
was similar to the global worldwide prevalence, but at the
very upper end. STOPP version2 was more successful
than Beers 2012 to detect inappropriate prescribing, but
they should be noted as complementary. Antipsychotics,
over-the-counter vitamin/supplement drugs, aspirin, SSRI
and anticholinergics were the major drug classes account-
ing for PIM. Patients withmultiple comorbidities, drug use
and more dependency were more likely to have PIM re-
quiring special attention during prescription. We suggest
that these results should have a clinical impact on the
older population, and represent major data for worldwide
comparison.

Acknowledgments

This work was supported by the Istanbul University
Scientific Research Commission (IUBAP) grant (Project
number BEK-2016-21380). The authors thank Shirkhan
Amiskishiyev for his help on data entry.

Disclosure statement

The authors declare no conflict of interest.

References

1 PrescriptionsDispensed in theCommunity Statistics for 1989
to 1999: England. Statistical Bulletin. Available from URL:
http://webarchive.nationalarchives.gov.uk/20130107105354/
http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/
@dh/@en/documents/digitalasset/dh_4021990.pdf (Accessed on
November 2015)

2 Qato DM, Alexander GC, Conti RM et al.Use of prescription
and over-the-counter medications and dietary supplements
among older adults in the United States. JAMA 2008; 300:
2867–2878.

3 Chrischilles E, Rubenstein L, Van Gilder R et al. Risk factors
for adverse drug events in older adults with mobility limita-
tions in the community setting. J Am Geriatr Soc 2007; 55:
29–34.

4 Agostini JV, Han L, Tinetti ME. The relationship between
number of medications and weight loss or impaired balance
in older adults. J Am Geriatr Soc 2004; 52: 1719–1723.

5 de Vries EN, RamrattanMA, Smorenburg SM et al. The inci-
dence and nature of in-hospital adverse events: a systematic
review. Qual Saf Health Care 2008; 17: 216–223.

G Bahat et al.

© 2016 Japan Geriatrics Society6 |1250 © 2016 Japan Geriatrics Society

G Bahat et al.

 14470594, 2017, 9, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ggi.12850 by Istanbul U

niversity, W
iley O

nline L
ibrary on [14/11/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



6 Jyrkkä J, Enlund H, Korhonen MJ et al. Polypharmacy status
as an indicator ofmortality in an elderly population.Drugs Ag-
ing 2009; 26: 1039–1048.

7 American Geriatrics Society Beers Criteria Update Expert P.
AmericanGeriatrics Society updated Beers Criteria for poten-
tially inappropriate medication use in older adults. J Am
Geriatr Soc 2012; 60: 616–631.

8 O’Mahony D, O’Sullivan D, Byrne S et al. STOPP/START
criteria for potentially inappropriate prescribing in older peo-
ple: version 2. Age Ageing 2015; 44: 213–218.

9 San-Jose A, Agusti A, Vidal X et al. Inappropriate prescribing
to older patients admitted to hospital: a comparison of differ-
ent tools of misprescribing and underprescribing. Eur J Intern
Med 2014; 25: 710–716.

10 Gallagher P, Ryan C, Byrne S et al. STOPP (Screening Tool of
Older Person’s Prescriptions) and START (Screening Tool to
Alert doctors to Right Treatment). Consensus validation. Int J
Clin Pharmacol Ther 2008; 46: 72–83.

11 Hamilton H, Gallagher P, Ryan C et al. Potentially inappropri-
ate medications defined by STOPP criteria and the risk of
adverse drug events in older hospitalized patients. Arch Intern
Med 2011; 171: 1013–1019.

12 Gallagher P, O’Mahony D. STOPP (Screening Tool of Older
Persons’ potentially inappropriate Prescriptions): application
to acutely ill elderly patients and comparison with Beers’
criteria. Age Ageing 2008; 37: 673–679.

13 Blanco-Reina E, Ariza-Zafra G, Ocana-Riola R, Leon-Ortiz
M. 2012AmericanGeriatrics Society Beers criteria: enhanced
applicability for detecting potentially inappropriate medica-
tions in European older adults? A comparison with the
Screening Tool of Older Person’s Potentially Inappropriate
Prescriptions. J Am Geriatr Soc 2014; 62: 1217–1223.

14 OliveiraMG,AmorimWW, de Jesus SR et al.A comparison of
the Beers and STOPP criteria for identifying the use of poten-
tially inappropriate medications among elderly patients in
primary care. J Eval Clin Pract 2015; 21: 320–325.

15 LamMP, Cheung BM,Wong IC. Prevalence of Potentially In-
appropriate Prescribing Among Hong Kong Older Adults: A
Comparison of the Beers 2003, Beers 2012, and Screening
Tool of Older Person’s Prescriptions and Screening Tool to

Alert doctors to Right Treatment Criteria. J Am Geriatr Soc
2015; 63: 1471–1472.

16 Kara O, Arik G, KizilarslanogluMC et al. Potentially inappro-
priate prescribing according to the STOPP/START criteria
for older adults. Aging Clin Exp Res. DOI: 10.1007/s40520-
015-0475-4

17 Jhaveri BN, Patel TK, Barvaliya MJ, Tripathi C. Utilization of
potentially inappropriate medications in elderly patients in a
tertiary care teaching hospital in India. Perspect Clin Res 2014;
5: 184–189.

18 Bahat G, Tufan F, Bahat Z et al. Comorbidities,
polypharmacy, functionality and nutritional status in
Turkish community-dwelling female elderly. Aging Clin Exp
Res 2014; 26: 255–259.

19 ChoYC, Alessi CA, ChoM.The association between chronic
illness and functional change among participants in Compre-
hensive Geriatric Assessment Program. Am Geriatr Soc 1998;
46: 677–682.

20 Lawton MP, Moss M, Fulcomer M, Kleban MH. A research
and service oriented multilevel assessment instrument. J
Gerontol 1982; 37: 91–99.

21 Almeida OP, Almeida SA. Short versions of the geriatric de-
pression scale: a study of their validity for the diagnosis of a
major depressive episode according to ICD-10 and DSM-
IV. Int J Geriatr Psychiatry 1999; 14: 858–865.

22 Kaiser MJ, Bauer JM, Ramsch C et al. Validation of the Mini
Nutritional Assessment short-form (MNA-SF): a practical
tool for identification of nutritional status. J Nutr Health Aging
2009; 13: 782–788.

23 Ryan C, O’MahonyD, Kennedy J et al. Potentially inappropri-
ate prescribing in an Irish elderly population in primary care.
Br J Clin Pharmacol 2009; 68: 936–947.

24 By the American Geriatrics Society 2015 Beers Criteria Up-
date Expert Panel. American Geriatrics Society 2015
Updated Beers Criteria for Potentially Inappropriate Medica-
tionUse inOlder Adults. J Am Geriatr Soc 2015. DOI:10.1111/
jgs.13702.

25 Nguyen JK, Fouts MM, Kotabe SE, Lo E. Polypharmacy as a
risk factor for adverse drug reactions in geriatric nursing
home residents. Am J Geriatr Pharmacother 2006; 4: 36–41.

Inappropriate prescribing

© 2016 Japan Geriatrics Society | 7© 2016 Japan Geriatrics Society 1251

Inappropriate prescribing

 14470594, 2017, 9, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ggi.12850 by Istanbul U

niversity, W
iley O

nline L
ibrary on [14/11/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense


