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ABSTRACT

Aim Potentially inappropriate medications (PIMs) in older people 
are associated with the increased use of health care services. The 
aim of this study was to investigate the prevalence of PIMs among 
the elderly being referred to pharmacies in Tehran using the Beers 
criteria of 2012, and identify factors related to PIMs.

Methods This cross-sectional study was conducted on elderly pa-
tients (60 years and above) referred to pharmacies in Tehran, in 
2017. The Beers’ criteria 2012 were used to evaluate PIMs. The 
logistic regression analysis was used to find sociodemographic 
predictors of PIMs.

Results The mean age of 1591 patients was 70.51 years. The 
overall prevalence of PIMs was 26.0%. The most frequent PIMs, 
in order of frequency, included diclofenac (13.5%), ‎ alprazolam 
(9.3‎%), and chlordiazepoxide (9.1%) and clonazepam (8.4%). The 
pain medications were found to be most common PIMs (37.6%). 
Polypharmacy‎ (OR=3.64, CI 95%: .81-4.70; p<0.001), number of 
chronic disease‎ (OR=2.371, CI 95%:1.71-3.28; p<0.001) ‎ insom-
nia (OR=1.45, CI 95%: 1.13-1.87; p<0.01) ‎ and type of special-
ists were found as PIMs risk factors. Internal medicine specialists 
prescribed PIMs significantly fewer times than other specialists‎ 
(OR=0.59, CI 95%: 0.40-0.88; p<0.01‎, and the orthopedic spe-
cialists prescribed PIMs significantly more times than other physi-
cians‎ (OR=3.23, CI 95%: 5.76-1.81; p<0.001) ‎.

Conclusion High prevalence of PIMs among Iranian elderly pati-
ents implies a need for the development and operationalization of 
scientific guidelines for the use of medicines. It is also necessary to 
hold training courses for physicians to be educated in such cases.

Keywords: Beers criteria, elderly, potentially inappropriate medi-
cation, potentially inappropriate prescribing
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INTRODUCTION

The world’s population is rapidly aging. Accor-
ding to the UN Population Division estimates, 
the proportion of the world’s elderly populati-
on will increase from 10.5% in 2007 to 21.8% 
in 2050 (1). Results of the latest census of Iran 
in 2016 indicate that the elderly accounts for 
9.2% of the population of the country equivalent 
to 7,141.91 (2) .The phenomenon of increasing 
population of the elderly in the world including 
Iran is important in terms of its consequences on 
different social and economic aspects, including 
resources of the health sector, and requires a tho-
rough scientific study (2). 
The elderly are the largest consumers of he-
althcare resources in most industrialized and 
developing countries (3). The extent of drug use 
has increased in recent populations, especially in 
the elderly in recent decades. Although the el-
derly population accounts for a small proportion 
of the world’s population, approximately 40% of 
prescriptions are related to them in many parts 
of the world (4). Inappropriate drug prescription 
is a serious and universal problem in the health 
care of elderly people as it can increase the risk 
of adverse drug reactions. Inappropriate drugs re-
fer to drugs in which the risk of an adverse event 
outweighs its clinical benefit when there is a safer 
or more effective alternate therapy for the same 
condition. The use of inappropriate drugs can 
lead to adverse drug reactions (5).
Inappropriate prescription in the elderly popu-
lation, considering its direct relationship with 
high morbidity, mortality and waste of health 
resources caused by adverse drug reactions, is 
now considered as a major public health problem 
(6). Inappropriate drug prescription has become a 
major health issue in recent years, and numerous 
tools have been developed to evaluate it (7). 
The American Geriatrics Society (AGS) uses the 
Beers’ list to evaluate potentially inappropriate 
medications (PIMs). The list includes a number 
of potentially inappropriate medications that 
should either be avoided in the elderly or used 
with caution at a low dose with certain diseases 
or syndromes (8,9). The AGS widely uses the 
Beers’ criteria in the field of clinical geriatric me-
dicine, education and research, and for promo-
ting the quality of indicators. The responsibility 

of this society is to continually update the Beers’ 
criteria. The criteria were re-evaluated and upda-
ted in 2003, 2012, and 2015 (10,11). 
The aim of the present study was to assess the 
prevalence of PIMs and its related factors in a 
sample of Iranian elderly people. 

METHODS 
Study design and population

This cross-sectional study was conducted to inve-
stigate PIMs and their related factors on elderly 
patients referred to pharmacies in Tehran in 2017.
Attempts were made in this study to collect and in-
vestigate the prescriptions of individuals aged 60 
and above who were referred to the pharmacies of 
the city of Tehran using random cluster sampling. 
To do so, the name of all pharmacies covered by 
Tehran University of Medical Sciences was first 
listed and each pharmacy was considered as a clu-
ster, then the samples were selected using multi-
stage proportional random sampling. Out of 2169 
pharmacies covered by the University of Medical 
Sciences, 84 were selected randomly. Trained 
pharmacists and pharmaceutical technicians inter-
viewed 1591 elderly patients aged over 60 years 
who were referred to pharmacies with prescripti-
ons in their hands after obtaining their consent and 
then completed the questionnaire.
The study was approved by the University of So-
cial Welfare and Rehabilitation Sciences, Tehran, 
Iran. The ‎purpose of the study was elucidated and 
verbal consent was obtained before the partici-
pants were interviewed, ‎respecting their autono-
my and anonymity.

Methods

The 2012 Beers Criteria were used as a source for 
identifying PIMs for the preparation of the questi-
onnaire (11). According to these criteria, drugs that 
are identified as potentially inappropriate in the 
elderly are divided into three categories: 1) drugs 
that the elderly should avoid, 2) drugs that should 
be avoided by elderly people with certain diseases 
and syndromes because these drugs can exacerbate 
certain diseases and infections, 3) drugs that should 
be used with caution in elderly people (11).
Therefore, this list was first matched with medi-
cations available in the Iranian Pharmacopoeia 
(12), which is updated through the Food and 
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Drug Prescription website of the Ministry of He-
alth (12) every six months. The medications that 
were unavailable at the Iranian Pharmacopoeia 
were removed from the list.
The questionnaire contained questions on the 
socio-demographic characteristics of the elderly, 
the type of pharmacy visited, the municipal dis-
trict, the university covering the pharmacy, the 
diseases and syndromes mentioned in the Beers 
list in the Beers’ tool including heart failure, syn-
cope, epilepsy, Parkinson’s disease, delirium, 
dementia, fall, stomach disorders, chronic consti-
pation, insomnia, urinary incontinence, prostate 
hypertrophy as well as the number of prescribed 
drugs, the names of drugs and drug category, 
inappropriately prescribed drugs and their drug 
groups according to the Beers’ classification ta-
ble, and type of insurances and physician’s socio-
demographic profile (age, gender, type of specia-
lization, and work experience).

RESULTS

The mean ±SD of the elderly’s age among 1591 
involved in the study was 70.51± 8.74 years. The 
elderly aged 60-70 accounted for majority of the 
studied population, 72.7%. The female and male 
participants made up 54.1% and 45.9% of the 
total subjects, respectively. The majority of the 
elderly had less than a primary degree  (36.6%). 
In addition, a total of 1214 (76.3%) of the elderly 
were married. Also, a total of 1568 (98.6%) ‎and 
23 (1.4%) of the elderly were insured and not by 
the Social Security Organization. 
The mean± SD of physicians’ age and their av-
erage work experience was 53.25±11.01 and 

25.5± 10.5 years, respectively. There was a total 
of 415 (26.1%) female and 1176 (73.9%) male 
physicians. Of the total number of physicians, 
402 (25.3%) were general practitioners and 1189 
(74.7%) were specialists.
The prevalence of PIMs among the elderly re-
ferred to the pharmacies of Tehran was estimated 
to be 26% (412 out of 1591 Among 412 PIMs, 
one PIM was noticed in 316 (19.9%), two PIMs 
in 81 (5%), three in 14 (0.9%), and ‎four PIMs 
in one (0.1%) case. Based on the Beers criteria 
diclofenac (13.5%), alprazolam ( 9.3%), chlordi-
azepoxide (9.1%) and clonazepam (8.4 %), spi-
ronolactone (7.1%), prazosin (5.9 %), naproxen 
(5.5 %), pyroxicam (4.4%), ketorolac and di-
goxin (2.8%) were among the most frequently 
prescribed PIMs. Analgesics, medications acting 
on the central nervous system, and cardiovascu-
lar drugs with prevalence rates of 169 (37.6 %), 
159 (35.3%), and 86 (19.1%) respectively, were 
among the most common drug groups prescribed 
for the elderly who were referred to the pharma-
cies of Tehran (Table 1).
The elderly aged 75-84 years received the highest 
rate of PIMs (26.1%). The prevalence of inappro-
priate drug prescriptions in ‎ women (24.5%) was 
higher than men (22.3%), in illiterate individuals 
(no formal ‎education) (25.1%) as compared to 
individuals with other educational levels, widow 
individuals (26.9%) as compared to other groups, 
and among those who were insured by the Social 
Security Organization (23.5%). Inappropriate 
drug prescription in male physicians (24.1%) was 
‎slightly higher than female physicians (21.9%). 
There was no significant ‎relationship among 

PIM Therapeutic category PIM N (%) PIM Therapeutic category PIM N (%)
Diclofenac Pain medication 61 13.5) Hydroxyzine Anticholinergic 9 (1.8)
Alprazolam CNS 42 (9.3) Indomethacin Pain Medication 8 (1.6)
Chlordiazepoxide CNS 41 (9.1) Clomipramine CNS 8 (1.6)
Clonazepam CNS 38 (8.4) Methocarbamol Pain Medication 8 (1.6)
Spironolactone Cardiovascular 32 (7.1) Zolpidem CNS 8 (1.6)
Prazosin Cardiovascular 28 (5.9) Imipramine CNS 7 (1.3)
Naproxen Pain medication 26 (5.5) Amiodarone Cardiovascular 6 (1.2)
Piroxicam Pain medication 22 (4.4) Terazosin Cardiovascular 6 (1.2)
Ketorolac Pain medication 14 (2.8) Mefenamic acid Pain Medication 5 (1.0)
Digoxin Cardiovascular 14 (2.8) Oxazepam CNS 5 (1.0)
Clidinium-chlordiaze Anticholinergic 12 (2.4) Metoclopramide Gastrointestinal 5 (1.0)
Lorazepam Cardiovascular 12 (2.4) Amitriptyline CNS 4 (0.8)
Diphenhydramine Anticholinergic 11 (2.0) Total 473 (100)
Ibuprofen Pain medication 9 (1.8)
Meloxicam Pain medication 9 (1.8)

Table 1. Distribution of potentially inappropriate medications (PIMs) by drug groups according to 2012 Beers Criteria

CNS, central nervous system
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any of the demographic variables. However, 
‎polypharmacy was more common in subjects 
with inappropriate drug prescription (22.2%) 
than in those without inappropriate drug pre-
scription (p < 0.001) (Table 2). 

cine specialists than in general practitioners (OR 
= 0.59, 95% CI: 0.40-0.88; p<0.009). Orthopedic 
specialists had 23.3 times the odds of inappropri-
ate drug prescriptions than general practitioners, 

Variables Category
Non- PIM PIM

p
No (%) No (%)

Patient’s gender Females 651(76) 210 (24.5)
0.302

Males 568 (78) 162 (22.3)

Education 

No formal education 302 (75) 101 (25.1) 0.738
Primary 444 (76.2) 139 (23.8)

Secondary 330 (77) 97 (22.7)
Tertiary education 141 (79) 37 (20.8)

Marital status

Married 937 (77) 277 (22.8) 0.363
Single 31 (80) 8 (20.5)

Divorced 12 (86) 2 (14.3)
Widow 237 (73) 87 (26.9)

Age group 
(years)

60-74 888 (79) 268 (20.9) 0.771
75-84 256 (74) 85 (26.1)
+85 73 (78) 21(22.4)

Insurance
YES 1200 (77) 368 (23.2) 0.494
NO 19 (75) 4 (24.9)

Polypharmacy 
YES 313 (78) 203 (22.2) 0.001*
NO 906 (69) 169 (21.3)

chronic disease
YES 893 (73) 364 (39.3) 01*
NO 285 (61) 49 (15.7)

Physician 
gender

Female 324 (84) 91(29) 0.377
Male 893 (71) 283 (14.7)

Specialist 
physician

General 281(69.8) 122 (30.2) 0.020*
Expert 897 (75.5) 291(24.5)

Table 2. The relationship between demographic characteris-
tics of the sample and potentially inappropriate medication 
(PIM) test

* p<0.05

Disease Category
PIM Non-PIM

p
No (%) No (%)

Heart failure
Yes 175 (25) 541 (75.6)

0.366
No 197 (23) 678 (77.5)

Syncope
Yes 17 (22) 63 (78.8)

0.644
No 355 (24) 1156 (76.5)

Epilepsy
Yes 16 (38) 27 (62.8)

0.03*
No 356 (23) 1192 (77)

Delirium
Yes 20 (28) 51 (71.8)
No 352 (23) 1168 (76.8) 0.33

Dementia
Yes 35 (21) 131 (78.9)

0.46
No 337 (24) 1088 (76.4)

History of falls or 
fractures

Yes 51 (31) 114 (69.1)
0.016*

No 321 (23) 1105 (77.5)

Insomnia
Yes 194 (28) 489 (71.6)

0.001*
No 178 (20) 730 (80.4)

Parkinson
Yes 34 (32) 72 (67.9)

0.029*
No 338 (23) 1147 (77.2)

Chronic constipation
Yes 157 (25) 474 (75.1)

0.252
No 215(22) 745 (77.6)

Ulcers
Yes 72 (25) 217 (75.1)

0.496
No 300 (23) 1002 (77)

Chronic kidney 
disease

Yes 70 (26) 198 (73.9)
0.246

No 302 (23) 1021 (77.2)

Incontinency
Yes 103 (25) 311 (75.1)

0.403
No 269 (23) 908 (77.1)

Prostatic hyperplasia
Yes 64 (24) 203 (76)

0.803
No 308 (23) 1016 (76.7)

Table 3. The association between a disease and potentially 
inappropriate medications (PIMs)

*p<0.05

Variables OR 95% CI p 
Polypharmacy 3.64 2.81-4.70 0.001*
Number of chronic disease 2.37 1.71-3.28 0.001*
Epilepsy 1.52 0.76-3.02 0.234
Falls 1.19 0.81-1.76 0.373
Insomnia 1.45 1.13-1.87 0.003*
Parkinson 1.1 0.68-1.80 0.69
Type of specialty 
Heart specialist 0.88 0.57-1.35 0.549
Gastroenterologist 0.65 0.27-1.58 0.345
Internists 0.59 0.40-0.88 0.009*
Endocrinologist 0.47 0.21-1.06 0.068
Neurologist 1.45 0.92-2.27 0.109
Nephrologist 0.87 0.54-1.39 0.555
Infectious specialist 0.58 0.24-1.36 0.208
Ophthalmologist 0.6 0.17-2.08 0.422
Orthopedics 3.23 1.81-5.76 0.001*
Emergency Medicine 1.98 0.89-4.37 0.093
Oncologist 0.72 0.29-1.83 0.495
General surgeon 1.17 0.52-2.63 0.712
Pediatrician 0.74 0.16-3.38 0.695
Gynecologist 2.34 0.64-8.51 0.196
Physiatrist 2.35 0.51-10.73 0.272
Others 0.63 0.18-2.25 0.477

Table 4.  Multiple logistic regression with dependent variable 
of potentially inappropriate medications (PIMs) test  

*p<0.05; CI, confidence interval; OR, odds ratio; PIMs, potentially 
inappropriate medications 

There was a significant relationship between ha-
ving chronic diseases with the inappropriate drug 
prescription found p<0.001). The prevalence of 
PIMs was significantly higher in general practiti-
oners (30.2 %) than medical specialists (24.5%) 
(p<0.05) (Table 2).
‎ Independent sample t-test showed no significant 
relationship between physicians’ age ‎and work 
experience with inappropriate drug prescription. 
A significant relationship between epilepsy, falls, 
insomnia and Parkinson’s disease with the inap-
propriate drug prescription was found (Table 3).
The results of logistic regression analysis (Table 
4) showed that people with polypharmacy had 3.5 
times the odds of having inappropriate drug pre-
scription than other individuals (OR = 3.64, 95% 
CI: 2.81-4.70; p<0.001), and those with insomnia 
had 1.45 times the odds of having inappropriate 
drug prescriptions (OR = 1.45, 95% CI: 1.13-1.87; 
p<0.003). In addition, the odds of prescribing inap-
propriate drugs were 41% lower in internal medi-
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which is significant in the regression model (OR = 
3.23, 95% CI: 5.76-1.81; p< 0.001). Also, people 
with at least one chronic disease had 2.371 times 
the odds of experiencing inappropriate drug pre-
scriptions than other elderly people (OR = 2.371, 
95% CI: 1.71-3.28; p<0.001).

DISCUSSION

The aim of the present study was to determine the 
prevalence of PIMs of drugs and identify factors 
related to PIMs in pharmacies across the city of 
Tehran. There have been numerous studies on the 
use of PIMs in the elderly in the United States as 
well as in many European and Asian countries 
(13-17). The discrepancy of the results obtained is 
partly due to differences in the type of medications 
used in countries, which have been mentioned as a 
limitation in these studies (3,18,19). The prevalen-
ce of PIMs is different in various studies and ran-
ges from 13 to 40.7% (18). The same prevalence 
obtained in the present study (26.0%) is similar to 
those obtained in Japan and South Korea (5,17).
The present study also showed that the preva-
lence of one, two, three, and four PIMs was 
19.9%, 5.1%, 0.9%, and 0.1%, respectively. 
The results of similar studies carried out in the 
Czech Republic, Japan, and Ireland are close 
to these figures (15,20,21). This study showed 
that diclofenac (13.5%), alprazolam (9.3‎%), and 
chlordiazepoxide (9.1%) and,clonazepam (8.4 
%), spironolactone (7.1%), prazosin (5.9 %), 
naproxen (5.5 %), pyroxicam (4.4%), ketorolac 
and digoxin (2.8%) were among the most fre-
quently prescribed PIMs. This study also showed 
that analgesics, medications acting on the central 
nervous system, and cardiovascular drugs with 
prevalence rates of 37.6%, 35.3%, and 17.1%, 
respectively, were among the most common drug 
groups prescribed for the elderly who were re-
ferred to the pharmacies of Tehran, which is con-
sistent with the results of studies carried out in 
the United States and South Korea (14,17). Ben-
zodiazepines are frequently used by the elderly 
due to the high incidence of insomnia; however, 
they cause drowsiness and, as a result increase 
the fall risk in elderly people (22). Older people 
tend to take more analgesic drugs, because they 
are more likely to have musculoskeletal pain.
This study showed that PIMs were highly preva-
lent among the elderly aged 75-84 years, which 

is consistent with the results of a study carried 
out in Slovakia. The prevalence of PIMs in wo-
men (24.5%) is slightly higher than that of men 
(22.3%), which is consistent with the results of 
many studies, and can be attributed to the fact 
that women visit physicians more frequently 
(13,17,18, 23-25). 
Although this study showed that the prevalence 
of PIMs in the individual health insurance was 
higher than those who did not have insurance, 
it was not statistically significant. The results of 
a study in Mexico showed that having Medica-
re insurance increases the odds of having PIMs 
differences. 
This study showed that the level of literacy has 
no effect on the prevalence of PIMs; however, 
the results of a study in Mexico and Heydari et al. 
study in Iran showed that the prevalence of PIMs 
is higher in people with low educational levels, 
and it seems that illiterate and low-literate elderly 
are more likely to suffer from diseases due to lack 
of acquaintance with health issues; they thus take 
more PIMs (17,18,26).
The present study indicated that the prevalence of 
PIMs was higher in the spouseless elderly (26.9 
%) than others. Similarly, two other studies also 
show that PIMs are more common in single su-
bjects (14,18). 
The prescription of inappropriate drugs was si-
gnificantly related to at least having one chronic 
disease in presented study and had 2.37 times 
the odds of having PIMs as compared to others, 
which is similar to results reported in other stu-
dies (13,18,25,27). The current study revealed no 
significant relationship between the physicians’ 
age and the rate of inappropriate drug prescrip-
tions, which was consistent with the results of 
another study in 2004 (13).
In this study it was found that the prevalen-
ce of PIMs was higher in male physicians (no 
significance). Harvard et al. (2004) also found 
that male physicians tended to prescribe drugs 
more inappropriately (26), which may be due to 
the increased female physicians’ attention and 
awareness of the inappropriate drug prescrip-
tion. This study showed no significant relati-
onship between physicians’ work experience and 
inappropriate drug prescription, which was also 
consistent with the results of a study carried out 
in Taiwan (2004) (5,14).
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