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A POPULATION-BASED STUDY: THE 
APPROPRIATENESS OF DRUG USE IN THE 
ELDERLY ACCORDING TO BEERS CRITERIA

TOPLUM TABANLI BİR ÇALIŞMA: YAŞLILARDA 
İLAÇ KULLANIMININ BEERS KRİTERLERİNE 
UYGUNLUK DURUMU

Introduction: The elderly population has the highest rates of drug use and is more sensitive 
to drug effects. Inappropriate drug use can cause unwanted effects in such a population. We 
aimed to evaluate inappropriate drug use in the elderly population according to Beers criteria.

Materials and Method: This cross-sectional, descriptive study used a simple systematic 
method to select individuals aged ˃65 years residing in Kepez district of Canakkale. All 
medicines used by participants were identified and evaluated according to Beers criteria.

Results: The mean age of the participants was 74.1±6.5 (65–91) years. In our study, 
95.7% of the participants had at least one chronic illness and 84.5% had at least three chronic 
illnesses. The mean total number of drugs used was 5.0±3.2 (0–15). According to Beers criteria, 
inappropriate drug use was detected in 35 (30%) instances. Non-steroidal anti-inflammatory 
drugs were the most frequent inappropriately used drugs in the study population [n=13 
(11.2%)].

Conclusion: In this study, the rates of inappropriate drug use (35; 30%) were lower than 
those previously reported. Our findings underline the importance of adhering to guidelines for 
rational drug use in prescribing medications to elderly.

Keywords: Potentially inappropriate medication list; Drug interactions; Drug-related side 
effects and adverse reactions; Chronic disease; Inappropriate prescribing; Turkey

Giriş: Yaşlı popülasyon en yüksek ilaç kullanım oranına sahip olup ilaç etkilerine daha 
duyarlıdırlar. Uygunsuz ilaç kullanımı bu hastalarda istenmeyen etkilerin ortaya çıkmasına 
neden olabilmektedir.  Bu çalışmada Beers kriterlerine göre yaşlılarda uygunsuz ilaç kullanımının 
değerlendirilmesi amaçlanmaktadır.

Gereç Yöntem: Kesitsel, tanımlayıcı desendeki araştırmamızda Çanakkale Kepez beldesinde 
ikamet eden 65 yaş ve üzeri bireylerden basit sistematik yöntemle örneklem seçildi. Çalışmaya 
alınan yaşlıların aktif kullandıkları tüm ilaçlar belirlenip Beers kriterleri açısından değerlendirildi.

Bulgular: Katılımcıların yaş ortalaması 74.1±6.5 65-91 idi. Çalışmamızda yaşlıların 
%95.7’sinde en az bir kronik hastalık, %84.5’inde ise en az üç kronik hastalık varlığı saptanmıştır. 
Yaşlıların kullandıkları toplam ilaç sayısı ortalama 5.0±3.2 0–15 idi. Beers kriterlerine göre 
toplam 35 (%30) durumda uygunsuz ilaç kullanımı saptandı. Çalışmamızda en sık uygunsuz 
kullanılan ilaç olarak 13 (%11.2) bireyde non-steroidal antienflamatuar ilaçlar saptandı.

Sonuç: Literatürdeki diğer araştırmalara göre daha az oranda olsa da çalışmamızda yaşlı 
hastalarda (35; %30) uygunsuz ilaç kullanımı olduğu saptanmıştır. Yaşlı hastalara ilaç reçete 
edilirken akılcı ilaç kullanım kurallarına uymanın önemi ortaya çıkmıştır.

Anahtar sözcükler: Potansiyel uygun olmayan ilaç listesi; İlaç etkileşimi; İlaç yan etkisi; 
Kronik hastalık; Uygunsuz reçeteleme; Türkiye
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INTRODUCTION

Elderly individuals are more prone to experience 
drug adverse effects and drug–drug interaction 
because of physiological changes associated with 
ageing, which are liable to affect drug metabolism 
(1). The population that consumed the most drugs 
was aged ≥65 years, and 17%-19% consumed at 
least 10 drugs per week (2). 

The use of drugs in elderly people is often 
inappropriate partly because of the complexities 
of prescribing as well as other patient, provider, 
and health-system factors so inappropriate 
prescribing in elderly people has therefore become 
an important public-health issue worldwide. 
Even while there are too many terms to describe 
prescribing quality (such as good, poor, optimal), 
the term of appropriate drug use can be used to 
express the quality level needed to be reached in 
practice (3).

Various criteria have been developed to guide 
appropriate drug use in elderly individuals and they 
can be grouped in 1. implicit criteria (judgement 
based) such as the Medication Appropriateness 
Index-MAI and 2. explicit criteria (criterion-based) 
such as Beers and STOPP/START criterias (4).

Explicit criteria are composed by literature 
review and expert consensus. Using explicit criteria 
is easier than using implicit criteria in practice 
because of explicit criteria are just focus on drugs 
and/or drug-disease relation without any need to 
clinical judgement (such as patient preferences, 
all medicines of patient) (5).

O’Mahony and Gallagher (6), offer six 
principles for selecting optimal explicit criteria: (i) 
organization based on physiological systems and 
rapid applicability in daily practice; (ii) inclusion 
of the more common errors of commission 
and omission in prescribing for older adults; 
(iii) generalizability to the global community of 
physicians and pharmacists; (iv) ease of interface 

with computer records of co-morbidities of 
patients and lists of drugs; (v) ability to reduce 
the prevalence of potentially inappropriate 
medications in older adults in different settings; 
and (vi) ability to reduce the incidence and 
negative impact of adverse drug reactions but 
there is no explicit criteria can fulfil all principles 
(4). Because of there is not any ideal criteria for 
screening inappropriate drug use, any of them 
can be selected according to situations such as 
for research or daily clinical routine (5). 

The use of certain medications in elderly 
individuals should be avoided according to 
the Beers criteria developed by the American 
Geriatrics Society to prevent inappropriate 
drug use among elderly and updated in 2015 
(Tables 2-4). In these criteria, all drugs with a 
high potential to cause adverse effects in elderly 
individuals are listed; adverse effects of each drug 
group are specified and recommendations for 
use are provided. Depending on the changes in 
kidney function and drug interactions in elderly 
individuals, special restrictions may be required 
with respect to dosage, dose interval and 
treatment duration. Beers criteria were found to 
be a highly useful guide for reducing inappropriate 
drug use, minimising drug-related adverse effects 
and reducing treatment costs (7). Inappropriate 
drug use rate according to Beers criteria change 
from %10.3 to %66.7 in literature (8,9).

Beers criteria has also some limitations but it is  
still widely used (10). Also Beers criteria is most cited  
explicit criteria in literature (4). STOPP/START 
has three implicit prescribing rules unlike Beers 
criteria, that means using STOPP/START criteria 
to screen inappropriate drug use need clinical 
judgement (11).

In this study we aimed to assess the 
appropriateness of drug use in the elderly 
population in the Kepez district of Canakkale on 
the basis of Beers criteria.   
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MATERIALS AND METHOD

Sampling methodology

This cross-sectional, descriptive study included 
1161 individuals aged ≥65 years residing in 
Kepez district of Canakkale. The sample size is 
calculated 124 people for estimated prevalence 
for inappropriate drug use rate of 0.10 with the 
precision value of 0,05 (8). A simple systematic 
method was used to select the study sample. 
The list of elderly individuals was obtained from 
the Kepez Municipality and sorted according 
to age and sex. One from every 10 in a row 
like 1.-11.-21. were invited to participate in the 
study. The selected individuals were contacted 
via telephone calls or by personal visits to 
their residence addresses. In case the selected 
individuals were not reachable or did not meet 
the selection criteria, the next individual in the 
list was contacted till the set total number of 
targeted participants was achieved.

Inclusion and exclusion criteria

Individuals aged ≥65 years were eligible for 
the study. Exclusion criteria included presence of 
illness or disability that would prevent compliance 
with the study method (such as the presence of 
a psychiatric disorder that would disrupt reality 
assessment or a medical condition that would 
impair the ability to respond to questions).

Application

A total of 37 elderly persons could not be 
reached because of death, change in address 
or owing to errors in the recorded data. Two 
participants with dementia and hearing loss 
were excluded, whereas 36 (%31) participants 
were excluded because they did not agree to 
participate in the study. Data collection was 
completed after reaching 10% (116) of the target 
group.

Participants were invited to the Family 
Medicine clinic at the Canakkale Onsekiz 

Mart University Hospital for interview and 30 
participants were interviewed at their home 
after they expressed their inability to visit 
the clinic. Written informed consent of the 
participants was obtained before administering 
the questionnaires. The data were anonymously 
recorded.

Permits and approvals

Before initiating the study, approval was 
obtained from the Clinical Research Ethics 
Committee at the Canakkale Onsekiz Mart 
University. Elderly individuals invited to 
participate in the study were provided verbal 
data regarding the study, and written consent 
was obtained.

Statistical analysis

Data were analysed using the descriptive 
features in IBM SPSS v20 software. Non-
parametric analysis (Mann Whitney U test for 
two independent samples, Kendall’s tau-b 
correlation) were used when appropriate.

RESULTS

Sociodemographic characteristics

Of the 116 elderly individuals, 56 (48.3%) were 
males and 60 (51.7%) were females. The mean age 
of the participants was 74.1±6.5 (65–91) years; 
there was no significant difference between the 
mean age of males (73.7±6.2 years) and those of 
females (74.4±6.8 years) (p=0,680). Furthermore, 
77 (66.4%) participants were married and 39 
(33.6%) were widowed. Seventy-five (64.7%) 
participants were primary school graduates. 
For male participants, the mean weight was 
78.5±14.6 (range, 50–135) kg, mean height was 
171.2±7.1 (155–195) cm and mean body mass 
index (BMI) was 26.7±5.6 kg/m2. For of female 
participants, the mean weight was 70.9±13.0 
(44–110) kg, mean height was 155.7±7.0 (143–
171) cm and mean BMI was 29.3±5.6 kg/m2.
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Chronic diseases

In our study, 95.7% of the participants had at 
least one chronic illness and 84.5% had at least 
three chronic illnesses. Five (4.3%) participants 
stated that they did not have any chronic 
disease. The mean number of chronic diseases 
in the study population was 5.7±2.9 (0–12). The 
chronic diseases and their prevalence in our 
study population are given in Table 1.

Drug use, adverse effects and drug–drug 
interactions

Eleven (9.5%) participants were not using any 
medication. The mean total number of drugs 
used by the participants was 5.0±3.2 (0–15); the 
average daily dose of medication was 5.7±4.1 
(0–26). In our study, the most frequently used 
medicines according to the anatomic therapeutic 
chemical classification were cardiovascular 
system drugs (69.8%), digestive system and 
metabolism drugs (62.1%), nervous system drugs 
(47.4%), blood and blood-forming drugs (44.8%), 
musculoskeletal drugs (37.1%), sensory organ 
drugs (13.8%) and respiratory system drugs 
(12.1%).

Sixty-four (55.2%) participants used five or 
more drugs per day. A positive correlation was 
observed between the number of medications 
used and age (tau-b=0.140; p=0.036). The total 
number of drugs used by female participants 
(5.6±2.9) was significantly higher than that 
used by male participants (4.3±3.4) (U=1208.0; 
p=0.009). There was no significant difference 
between female (6.0±3.4) and male (5.4±4.8) 
participants (U=1441.0; p=0.185) with respect 
to the number of daily medication doses. 
The incidence of chronic illness among the 
participants was positively correlated with the 
number of medications used (tau-b=0.546; 
p<0.001) and daily doses of medication 
(tau-b=0.470; p<0.001). 

There was a positive correlation between the 
number of drugs used by the participants and 

the incidence of adverse effects (tau-b=0.288; 
p<0.001). The number of medicines used and 
the number of medicines taken daily were 
significantly higher in participants with adverse 
effects (7.0±3.1 and 8.2±3.5, respectively) than in 
those who did not have experience any adverse 
effects (4.4±3.0 and 4.9±4.0, respectively) 
(U=651.0; p<0.001 and U=580.0; p<0.001, 
respectively). 

According to Beers criteria updated in 2015 
by the American Geriatrics Society, Twenty-
four (20.7%) participants were on long-term 
NSAID therapy. Eleven (9.5%) participants 
who use NSAIDs were using PPI, whereas 13 
(11.2%) participants were inappropriately using 
NSAIDs. Forty-five (38.8%) participants were 
using proton-pump inhibitors (PPIs). Except for 
high-risk individuals such as those on long-term 
non-steroidal anti-inflammatory drug (NSAID) 
therapy, the use of PPI for more than 8 weeks 
is inappropriate in elderly individuals. We were 
unable to assess the appropriateness of use of 
PPIs owing to inadequate data regarding the 
duration of use of PPI (Table 2).

Inappropriate drug use that could cause 
aggravation of disease in elderly individuals 
owing to drug–disease interactions was 
also evaluated according to Beers criteria. 
Inappropriate NSAID use was detected in two 
(1.7%) of eight participants with chronic heart 
failure. In two (1.7%) of eight participants with 
dementia, inappropriate drug use, which could 
lead to disease aggravation, was detected. 
Participants with syncope, delirium and history 
of falls could not be evaluated because of 
inadequate data (Table 3).

Drug groups that are not suitable for use in 
combination in elderly individuals owing to drug–
drug interactions were evaluated according 
to Beers criteria. In three (2.6%) participants, 
combined use of three CNS-active drugs 
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was detected, and in one (0.9%) participant, 
combined use of five CNS-active drugs was 
found (Table 4). Overall, we determined 35 (30%) 
instances of inappropriate drug use according to 

Beers criteria. The numbers and percentages of 
participants who met the 2015 Beers criteria are 
given in Tables 2-4. 

Table 1. Prevalence of chronic diseases in the study population.

Diseases n %

None 5 4.3

Hypertension 76 65.5

Diseases of the sensory organs (cataract, glaucoma, visual defects, xeroph-
thalmia, hearing loss, etc.) 69 59.5

Diseases of the gastrointestinal system (peptic ulcer, gastritis, reflux, consti-
pation, irritable bowel disease, etc.) 65 56.0

Gonarthrosis 57 49.1

Cardiovascular diseases (coronary artery disease, arrhythmia, valve diseases, 
orthostatic hypotension, peripheral vascular diseases, etc.) 55 47.4

Hyperlipidaemia 49 42.2

Osteoporosis 40 34.5

Rheumatic diseases (joint rheumatism/aching joints, gout, etc.) 38 32.8

Diabetes mellitus 36 31.0

Neurological/cerebrovascular diseases (Alzheimer’s disease, Parkinson’s dis-
ease, ischaemic or haemorrhagic stroke, migraine, etc.) 36 31.0

Anaemia (Iron deficiency anaemia, chronic disease anaemia, etc.) 35 30.2

Benign prostatic hyperplasia 24 20.7

Psychological diseases (depression, anxiety, sleep disturbance, psychotic dis-
orders, etc.) 21 18.1

Lung diseases (chronic obstructive pulmonary disease, asthma, etc.) 19 16.4

Cancer (lung, colon, stomach, breast, prostate, lymphoma, leukaemia) 13 11.2

Thyroid/parathyroid diseases 9 7.8

Urinary system diseases (urinary incontinence, urinary infection, chronic kid-
ney disease, etc.) 9 7.8

Skin diseases/allergic disorders 6 5.2
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DISCUSSION

Ageing is associated with an increase in the incidence 
of many diseases, particularly chronic diseases (12). 
In a study conducted in the United States, 86%–92% 
of individuals aged ≥65 years were found to have at 
least one chronic illness; whereas 30.7%–41.3% of 
individuals had at least three concomitant chronic 
illnesses (13). In our study, 95.7% of participants 
had at least one chronic disease, whereas 84.5% 
of participants had at least three chronic diseases. 
While the proportion of individuals with one chronic 
disease was comparable between the two studies, 
the rate of comorbidity in our study was much 
higher than that reported in the study conducted in 
the United States. Greater disease burden naturally 
leads to an increased drug use. The proportion of 
elderly individuals in the United States is 13%, and 
they account for 34% of the population that uses 
written prescriptions. It was found that 95% of 
elderly individuals use drugs at least once a week, 
and 12% use drugs ≥10 times per week (14). In the 
present study, 55.2% of participants used five or 
more medications per day, while a corresponding 
rate of 66.9% was recently reported in India (15).

Potentially inappropriate medication use 

In our study, inappropriate drug use was found 
in 22.4% of the participants according to Beers 
criteria [NSAID (11.2%), antispasmodic drug (2.6%), 
muscle relaxant (1.7%) and dipiridamol (1.7%)]. 
Nitrofurantoin and amiodarone were each used 
by 0.9% of participants; these were considered 
inappropriate drugs for use in the elderly population. 
The use of PPI could not be assessed owing to lack 
of data regarding the duration of use.

Potentially drug–disease or drug–syndrome 
interactions 

In our study, drug use in five (4.3%) participants 
were found to be inappropriate according to Beers 
criteria because of the potential for drug–disease 
interaction. Inappropriate drug use was detected in 
two (1.7%) of eight participants with chronic heart 
failure; all were attributable to inappropriate NSAID 

use. Doctors need to be careful while prescribing 
a combination of drugs to prevent unwanted 
situations; for example, non-dihydropyridine-
derived calcium channel blockers are found in many 
anti-hypertensive medications and their use is not 
appropriate in individuals with chronic heart failure. 
Two (1.7%) of eight participants with dementia 
were categorised as those with inappropriate 
drug use (inappropriate use of anti-psychotic and 
H2 receptor blocker, respectively). H2 receptor 
antagonists are generally believed to be safe drugs; 
however, according to Beers criteria, these should 
be avoided in individuals with dementia. Although 
found at a very low rate in our study, in a previous 
study (15), H2 receptor antagonists were found to be 
the most prescribed inappropriate drugs according 
to Beers criteria. In our study, one (0.9%) of the 
four participants with insomnia was categorised 
as an inappropriate drug user (inappropriate use 
of psychostimulant drug). Although we did not 
detect inappropriate use of oral decongestants in 
our study, doctors should avoid prescribing oral 
decongestants to individuals with complaints of 
insomnia because oral decongestants are found in 
many over-the-counter medications. Although these 
are included in Beers criteria, studies regarding 
syncope, delirium and falling history could not be 
assessed owing to inadequacy of data (Table 3).

Potentially drug–drug interactions 

In our study, four (3.4%) participants had 
inappropriate drug use owing to potential drug–
drug interactions according to Beers criteria. Three 
(2.6%) participants used a combination of three 
drugs that affected the central nervous system and 
one (0.9%) participant used a combination of five 
drugs (Table 4).

General considerations

In our study we found inappropriate drug 
use in 30% instances. These data are obtained 
from population based study and important for 
Turkey the country that have limited data about 
inappropriate drug usage. Studies conducted 
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overseas have yielded inconsistent results (16). A 
study in Switzerland found inappropriate drug use 
in 10.3% of elderly individuals (8). In another study 
66.7% of elderly individuals used inappropriate 
drugs (9). 

In general, earlier studies in the literature were 
conducted in individuals who were admitted to 
emergency services or hospitals with complaints 
of drug adverse effects. This may explain the 
lower rates of inappropriate drug use found in 
our study (35; 30%). Nevertheless, a community-
based study in Spain found a higher prevalence 
(44.8%) of inappropriate drug use than that 
found in our study (17). Differences can be due to 
limitation of Beers criteria that it is not applicable 
outside the US (18).

According to our study results, the rate of 
inappropriate drug use among elderly individuals is 
at an unacceptable level. Therefore, adapting to the 
guidelines of rational drug use in elderly individuals 
for clinical practice is more important. NSAIDs 
were found to account for a large proportion of 
inappropriate drug use in our study. NSAIDs tend 
to be perceived as non-harmful by the population 
and are widely used as over-the-counter drugs (19). 
In addition to adapting to guidelines of rational 
drug use while prescribing drugs, population-based 
education interventions should be performed 
to reduce inappropriate drug use. The physician 
should follow the guidelines for rational drug use 
while prescribing drugs and should review the 
medicines used by elderly individuals during each 
follow-up visit. 
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