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A study of the prevalence of potentially 
inappropriate medication in elderly in a tertiary 
care teaching hospital in the state of Odisha

Introduction: Quality and safety of prescribing in older people remains a global 
healthcare concern. Inappropriate prescribing in the elderly population is now considered 
a major public health issue because of its direct association to morbidity, mortality 
and wastage of health resources. The study was initiated to study the prevalence of 
potentially inappropriate medications (PIMs) in elderly patients coming to seek health 
care in a tertiary care teaching hospital in Odisha. Materials and Methods: 2012 AGS 
Beers Criteria was used to analyse the inappropriateness of the prescriptions in 700 new 
as well as old  patients of either sex who had completed 65 years of age as on 30th  
September 2013. Data obtained was analyzed with the help of SPSS version 20.0. 
Multivariate logistic regression was applied to find out the predictors of PIM. Results: 
21.86% patients were prescribed at least one potentially inappropriate medication. 
Most of the drug use was seen in the age group of 65-74 years. Multivariate logistic 
regression analysis showed that increased number of concurrent medications use (OR: 
1.95, CI: 1.19 – 3.01, P = <0.01) was the predictor of inappropriate medication use 
as per 2012 AGS Beers Criteria. Age, gender and co-morbidity did not influence the 
use of inappropriate drugs. Conclusion: Inappropriate prescribing to elderly patients 
is influenced by the total number of drugs prescribed to an elderly patient. There is a 
need to improve the prescribing pattern in elderly. This will reduce the occurrence of 
adverse drug reactions, cost of treatment, and increase compliance in elderly patients.
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INTRODUCTION

Over the past century, life expectancy has increased dramatically. Between 2000 and 2050, the number 
of  older adults worldwide is expected to increase from 420 to 974 million.[1] India had an estimated 
elderly population of  about 96 million, and this is expected to reach over 316 million by 2050.[2] In 
the U.S., elderly age group comprise 12% of  the population but receive 30% of  all prescriptions.[3] 
This social transformation represents a challenge to provide appropriate, affordable and accessible 
health service to this vulnerable age group.

Inappropriate prescribing in the elderly population is now considered a major public health issue 
because of  its direct association to morbidity, mortality and wastage of  health resources. Up to 
30% of  hospital admissions in older people are related to adverse drug events.[4] Older people often 
experience multiple co-morbidities and are prescribed multiple medications thereby increasing the 
risk of  adverse drug events, drug — drug and drug — disease interactions.[5,6]

Age-related physiological changes alter the pharmacokinetics and pharmacodynamics.[7] Some 
drugs pose special risks to older people as a result of  these changes, e.g., prolonged sedation and 
increased risk of  falls with long-acting benzodiazepines[8] or increased risk of  upper gastrointestinal 
bleeding with nonsteroidal anti-inflammatory drugs (NSAIDs).[9] Prescription of  such drugs are 
potentially inappropriate, particularly where safer alternatives exist. Hence, screening of  potentially 
inappropriate medications (PIMs) appears compelling. Several explicit and implicit criteria-based 
prescribing tools, e.g., beers criteria, inappropriate prescribing in the elderly tool, Screening Tool 
of  Older Persons’ potentially inappropriate prescriptions, screening tool to alert doctors to the 
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right treatment, medication appropriateness index, etc.; have 
been devised using expert reviews and opinions to identify PIMs.
[10] Among these, Beers criteria are the most widely referred tool 
internationally because of  their high reliability and reproducibility. 
They were first described in 1991 and afterwards extended and 
updated in 1997 and 2003.[11] In 2012, the 2003 Beers criteria were 
updated with the partnership of  The American Geriatrics Society 
(AGS) for regular, transparent, systematic updates and support 
for the extensive use of  the criteria by clinicians for their use in 
research, policy, and practice.[12]

Published literature related to the epidemiology of  PIM use in 
elderly in this part (Odisha state) of  the country is limited. With 
this background, the study was initiated to find out the prevalence 
of  PIMs in elderly in a tertiary care hospital in Odisha using the 
2012 AGS beers criteria.

MATERIALS AND METHODS

Study design and setting
This was a hospital-based cross-sectional study, conducted in 
M.K.C.G. Medical College and Hospital, a 1000 bedded tertiary 
care teaching hospital with 19 out-patients departments (OPD) in 
Eastern India from October 2013 to August 2014.

Sample size and sampling frame
The source population was elderly patients aged 65 years and 
more. Assuming a prevalence of  25%, confidence interval 
(CI) of  95%, the total sample size was determined to be 801, 
the response rate was 87.39%, and therefore the final sample 
size was 700. 700 new as well as old patients of  either sex 
who had completed 65 years of  age as on 30th September 
2013 attending the OPD of  General medicine, Surgery, 
Gynecology, Orthopedics, Psychiatry, Skin, tuberculosis and 
chest, Ophthalmology, ENT, Oncology and Dentistry were 
included as majority of  geriatric disease fall within the preview 
of  the departments. A time period of  1-month each in a 
sequential manner was spent in each of  the departments’ OPD. 
Patients were randomly included (convenience sample collected 
opportunistically). All the patients participating in the study 
were explained clearly about the purpose and nature of  the study 
in the local language (odia) or in any other language they could 
understand. Written informed consent was obtained before 
including them in the study. Patients unable to communicate, 
seriously ill requiring Intensive Care Unit admission or unwilling 
to participate and those having incomplete information were 
excluded from the study.

Data collection procedures
The data were collected by trained data collectors who were 
supervised daily. All the included patients were interviewed only 
once, and their prescriptions were checked individually for the 
necessary information to fill-up the case record forms. Treatment 

given on that day was considered as one prescription. Then the 
prescriptions were audited by the authors.

Data processing and analysis
The data collected through the structured case record form were 
entered and analyzed using SPSS-20.0 (IBM Corp., NY). Besides, 
the data were checked and cleaned for their completeness and 
errors in data entering. To explain the study population in relation 
to the relevant variables, descriptive statistics were used. Multivariate 
logistic regression analysis was used to evaluate the influence of  age, 
gender, co-morbidity and number of  medications on PIM.

Study instrument
2012 AGS beers criteria were used to analyze the inappropriateness 
of  the prescriptions. It is a comprehensive set of  explicit criteria 
that gives status to a drug as appropriate or inappropriate for the 
elderly aged 65 years and above in given conditions.[13] Fifty-three 
inappropriate medications or medication classes included in the 2012 
AGS beers criteria, which are categorized into three categories are 
as the PIMs and classes to avoid in elderly patients (Category A), 
medications and classes to avoid in elderly patients with certain 
diseases and syndromes (Category B) or medications to be used 
with caution in elderly (Category C). A prescription was considered 
to be inappropriate if  it contained one or more drugs included in 
2012 AGS beers criteria.

Ethical consideration
Ethical clearance was obtained from the Institutional Ethics 
Committee of  MKCG Medical College, Berhampur, Odisha. The 
data collectors obtained the information after obtaining the consent 
from each participant.

RESULTS

Of  the 700 patients, 423 (60.42%) were males and 277 
(39.57%) were females. The average age of  the patients was 
65.48 ± 4.37 years, the overall age range being 65-89 years. The 
average diagnosis per patient was found to be 3.18 ± 1.34. Most 
of  the patients presented with an acute medical problem on a 
background of  chronic illness. 98 (14%) patient were diagnosed to 
have one disease, followed by 226 (32.28%) patients were having 
two diseases and 376 (54.72%) patients were found to have three 
or more diseases. On the system wise analysis of  the diagnoses, 
it was found that cardiovascular disorders (27.65%) were most 
common, followed by endocrine system disorders (20.16%), 
infectious diseases such as malaria, pneumonia, etc., (16.57%), 
and digestive system disorders (11.78%).

The average number of  medicines per prescription was 8.17 ± 
3.69. The total numbers of  drugs prescribed were 5976 in 700 
prescriptions. Among them, only 16% drugs were prescribed in 
their generic names and the rest were prescribed in their brand 
names. On the category-wise distribution of  the prescribed 
drugs, it was found that antimicrobials drugs (21.64%) were 
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most frequently prescribed drugs, followed by drugs acting on 
cardiovascular system (19.75%), endocrine system (16.83%), 
analgesic and anti-inflammatory drugs (14.34%), vitamin, minerals 
and dietary supplements (12.35%) and gastrointestinal system 
(9.16%). Among the antibiotics, 3rd-generation cephalosporin was 
the most widely prescribed antibiotic, followed by quinolones. 
Among drugs prescribed for central nervous system disorders 
(5.93%), benzodiazepines such as alprazolam and lorazepam were 
the commonest.

Potentially inappropriate medications were received by 153 
(21.86%) patients. 112 prescriptions had one PIM; 35 had two 
and 6 had three PIMs concurrently. None received >3 PIMs. 
Inappropriate medications were most frequent when the diagnoses 
were cerebral malaria, hypertension, congestive cardiac failure, 
type-2 diabetes mellitus, urinary tract infection and cerebrovascular 
accident.

A total of  5976 drugs were prescribed, of  which 5691 (96.65%) 
were prescribed appropriately and 200 (3.35%) were prescribed 
inappropriately. According to categories of  inappropriate prescribing 
described in 2012 AGS Beers Criteria, majority of  prescription fell 
in category A, followed by category B and category C, respectively, 
[Table 1].

Elderly patients in the age group of  65-74 years received maximum 
number of  inappropriate drugs. It was also observed that 15.29% 

of  patients were prescribed with >11 drugs. 165 (23.57%) patients 
had >three co-existing diseases. These patients received a higher 
number of  inappropriate medications. Using logistic regression 
analysis, it was identified that increased number (≥11) of  concurrent 
medications use (odds ratio: 1.95, CI: 1.19-3.01, P ≤ 0.01) was the 
predictor of  inappropriate medication but age, gender and co-
morbidity were not predictors of  inappropriate drug use [Table 2].

Some of  the PIMs identified in this study were, psychoactive 
medications such as benzodiazepines, tricyclic-antidepressants, 
first-generation antihistamines and medications that increase the 
probability of  falls in elderly like vasodilators, antimicrobials and 
inappropriate use of  NSAIDs [Table 3].

DISCUSSION

The prevalence of  PIMs by 2012 AGS beers criteria in our study 
was 21.86%. Similar studies done in Ahmadabad,[14] and Bangalore[15] 
have reported a prevalence of  23.59% and 23.5%, respectively. 
Some other studies done in France,[16] US,[17] Nepal,[18] Brazil, and 
Nigeria[5,19] have reported an inappropriate medication to an extent 
of  66%, 32%, 53%, 37.6%, 45.6%, respectively. Few studies carried 
out in Switzerland,[20] Australia,[21] and Japan[22] have reported a lower 
PIM than ours. The difference in prevalence of  PIMs reported in 
various studies may be due to the differences in patient and disease 
characteristics, prescribing patterns and availability of  medications 
listed in 2012 AGS beers criteria. It may also be due to less number 
of  drugs being enlisted in 2012 AGS beers criteria. A geographical 
variation among physicians’ awareness of  regarding the existence 
of  a list of  inappropriate drugs for the elderly may have led to 
differences in prevalence of  PIM.

In this study, percentage of  drugs prescribed by generic names so 
also the number of  drugs written in a single encounter (8.17 ± 3.69) 
found to be higher than the WHO recommendation.[23] This 
finding has clinical relevance in elderly patients as increased 
number of  drugs not only increases the adverse drug events but 

Table 2: Analysis of predictors associated with inappropriate drug use in elderly (n = 700)
Patient characteristics Number of patients 

(n = 700)
Number of patients with 

PIM (n = 153)
OR 95% CI Significance

Gender
Female 277 56 1 (reference) — —
Male 423 97 1.5 0.87–1.91 0.261

Age (in years)
65-74 326 98 1 (reference) — —
75-84 296 46 1.2 0.72–1.85 0.142
>85 78 9 1.68 0.92–3.04 0.098

Number of medications
<5 418 28 1 (reference) — —
5-10 175 46 1.13 0.88–4.32 0.104
>11 107 79 1.95 1.19–3.01 0.01

Number of diseases
1-2 427 89 1 (reference) — —
≥3 273 64 2.37 0.96–1.64 0.087

n = Total number of cases, Significance = P < 0.05. CI = Confidence interval, OR = Odds ratio

Table 1: Categories of inappropriate drug use 
according to beers criteria 2012 (n = 200)
Category of inappropriate prescribing Number of drugs (%)
A 128 (64.08)
B 50 (24.76)
C 22 (11.17)
n = Number of inappropriate drug, Category A = PIMs and classes to avoid in 
elderly, Category B = PIMs and classes to avoid in older adults with certain diseases 
and syndromes that the drugs listed can exacerbate, Category C = Medications to 
be used with caution in elderly. PIMs = Potentially inappropriate medications
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also the cost of  treatment. In a Singapore-based study higher 
(70.04%) inappropriate drug was associated with high (58.59%) 
prevalence of  polypharmacy.[24] Lau et al. have observed that as 
the number of  diagnosis increases, the number of  medications to 
treat each particular disease condition also increases and this lead 
to inappropriate medications.[25]

Many studies have associated age, gender, multiple medications, 
and co-morbidity with increased risk of  PIM.[14,24,26] In our study 
age, gender, co-morbidity did not predict inappropriate prescribing. 
This could be due to the fact that, many of  the medications used to 
treat some of  the diseases in the study population were not included 
as inappropriate in beers criteria. Noninclusion of  indoor patients 
was a limitation of  this study and may not be totally generalized to 
all elderly patients.

CONCLUSION

Inappropriate prescribing to elderly patients is common and 
is influenced by the total number of  drugs prescribed to an 
elderly patient. The prescription pattern suggests the need to 
establish rational drug therapy. PIM in elderly leads to adverse 
drug reactions, increased morbidity and mortality, increased 
cost and decreased quality of  life. Much of  the drug-related 
inappropriateness and morbidity in the elderly population can 
be prevented by following rational use of  the drug. Endeavors 
to improve the appropriateness in medication selection for 
older people are warranted. Therefore, sensitization and training 
of  the healthcare providers about the existence of  a list of  
inappropriate medications for the elderly population at all the 
levels of  healthcare will aid this vulnerable population. Though 
Beers criteria are widely accepted, there should be a debate 
whether this criteria is suitable for Indian population or not. 
National Program for Healthcare of  Elderly should envisage 
and intervene in formulating appropriate criteria Indian elderly. 
Large scale studies are required on the pattern of  inappropriate 
prescribing to reduce potentially adverse health outcomes cost 
of  treatment and increase compliance in elderly patients.
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