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Prevalence of potentially inappropriate 
medication and its correlates in elderly 
hospitalized patients: A cross‑sectional 
study based on Beers criteria
Rishabh Sharma, Parveen Bansal1, Ravinder Garg2, Ravi Ranjan3, Rakesh Kumar4, 
Malika Arora5

Abstract:
BACKGROUND: The increase in the prescription of potentially inappropriate medication (PIM) in 
older adults with significant health consequences is a global concern. This study aimed to determine 
the prevalence of PIM prescription in older adults as identified by Beers criteria 2015 and 2019.
MATERIALS AND METHODS: A cross‑sectional study was carried out in older adults aged >65 
years at a tertiary care postgraduate teaching hospital. All patients aged ≥65 years irrespective 
of their gender, admitted in the medical ward of the hospital with single/multiple comorbidities, and 
prescribed at least one daily medication, were included in the study. Data of patient history, patient 
case sheet, medication charts, laboratory reports, as well as radiological examinations test reports 
were retrieved from their files and were captured in a prevalidated data collection form. SPSS used for 
data analysis; multivariate logistic regression was used to determine the predictors of PIM prescribing 
and odds ratios (ORs) and 95% confidence intervals for ORs were computed.
RESULTS: Study included 323 patients; 61.3% were male, 74% patients were 65–70 years of age, 
and 78% patients were illiterate. The overall prevalence of PIM uses according to the Beers criteria 
2015 and 2019 was 60.1% and 61.9%, respectively. No association found between PIMs prescribes 
and diagnosis category. Male gender, age 76–80 years, and education 10–12th class were found to 
be significantly related to PIM prescription.
CONCLUSION: This study reflects a critical view of noncompliance of Beers criteria for geriatric 
healthcare even in tertiary care hospitals in India. Creatinine clearance rate should be kept in view 
when prescribing medicines for elderly inpatients.
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Introduction

Potentially inappropriate medications 
(PIMs) are those medications whose 

adverse risk exceeds their health benefits 
when safer or equally effective alternatives 
are available.[1] PIM prescribing has been 
on the increase since the last 20 years.[2,3] It 
is associated with an increased incidence 

of adverse drug events (ADEs), increased 
hospital admissions, and increased 
health‑related costs and economic burden 
for elderly patients, which, in turn, have led 
to a decrease in the quality of life of elderly 
patients.[4‑7]

Older adults aged more than 65 years 
have a reduced performance capacity with 
advancing age. Moreover, physiologic and 
cognitive functions tend to change with the 
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aging process.[8‑10] Owing to their concomitant illness, 
most elderly patients are either on polypharmacy (5–9 
medication per prescription) or on high‑level 
polypharmacy (>10 medications per prescription), which 
increases the likelihood of a drug–drug interaction.[11,12] 
Prescribing for the elderly population is challenging 
because of altered pharmacokinetics (drug absorption, 
distribution, metabolism, and excretion), altered 
pharmacodynamics (physiological effects of the drug), 
and age‑related changes in body composition and 
physiology.[13,14] Consequently, elderly patients are 
considered a special population and are mostly excluded 
from randomized controlled clinical trials. Therefore, 
prescribing decisions made with respect to elderly 
patients is without scientific evidence generated by 
rigorous randomized controlled trials.[15,16] Nevertheless, 
PIMs continue as first‑line treatment on a daily basis 
especially in India and other developing countries, 
resulting in an overall increase in PIM prescribing in 
several countries.[17,18]

Beers et al. gave the first set of explicit criteria for the 
determination of inappropriate medication use by 
elderly patients.[19] The first published Beers guidelines 
had focused on elderly patients residing in nursing 
care homes. Beers criteria were regularly updated in 
1994, 1997, and 2003, to cover the other significant 
areas of health care, but in 2012, the American Geriatric 
Society (AGS) assumed the responsibility of regularly 
updating and maintaining Beers criteria.[20‑23] As a result, 
the AGS published the first set of guidelines in 2012 
and regularly updated the same in 2015 and 2019.[24,25] 
The AGS guidelines addressed five major issues in 
elderly patients and gave advice on how to avoid PIM 
independent of diagnosis: consideration of diagnosis, 
use of caution, simultaneous prescription of drugs that 
could interact, and avoidance/or reduction of dosage 
according to individual kidney function. The quality 
of evidence and strength of recommendation have 
improved in the updated Beers criteria.

The Beers criteria have now become one of the most 
commonly used and reliable tools by clinicians, 
educators, researchers, health‑care administrators, and 
regulators to identify PIM use in elderly patients. It has 
been observed that studies using the Beers Criteria 2003 
and 2012 documented prevalence between 11% and 45% 
PIM in elderly patients,[2,3,26‑28] whereas studies using 
the Beers criteria 2015 documented prevalence between 
25% and 90% PIM in elderly patients.[29‑31] Increased age, 
increased number of diagnosis, and increased length of 
hospital stay have been reported as important predictors 
of PIM prescribing. No study has been published to 
determine the prevalence of PIM using the Beers criteria 
2019.

The objective of the present study was to evaluate 
the compliance level of updated Beers criteria 2019 in 
contrast to that of 2015 in a tertiary care hospital in 
Punjab. The present study was carried out to reflect 
geriatric care, and the authors were astonished with the 
frequency of prescribing PIMs for the elderly population.

Materials and Methods

A prospective observational study was conducted for 
a period of 6 months from July 2018 to January 2019 
in the Department of Medicine, Guru Gobind Singh 
Medical College and Hospital, Faridkot, Punjab, a 
constituent college of Baba Farid University of Health 
Sciences, Faridkot. Ethical approval was obtained from 
the Institutional Ethics Committee vide letter No. ERB/
UCER/2018/9/3 dated 17/09/2018 and Informed 
written consent was taken from all the participants before 
data collection.  The study was conducted according to 
the ethical guidelines for biomedical research on human 
participants by the Indian Council for Medical Research 
(ICMR). 

All patients aged ≥65 years irrespective of their gender, 
admitted in the medical ward of the hospital with single/
multiple comorbidities, and prescribed at least one daily 
medication, were included in the study.

Data of patient history, patient case sheet, medication 
charts, laboratory reports, as well as radiological 
examinations test reports were retrieved from their files 
and were captured in a prevalidated data collection form. 
Some risk factors (e.g., hypertension [HTN], elevated 
cholesterol, and cardiac arrhythmias) may cause cognitive 
function to decline. This in effect could negatively 
influence the physical functioning of older adults and 
their quality of life. In older populations, delirium 
and dementia are two of the most common causes of 
cognitive impairment. Psychiatrists used Delirium 
Rating Scale‑revised version‑98 to find out delirium 
in older adults.[32] The Mini–Mental State Examination 
that psychiatrists use extensively to measure cognitive 
impairment and to screen for dementia was applied.[33] 
The PIM was identified according to the AGS Beers 
criteria 2015 and Beers criteria 2019 as they all apply to 
the general population aged over 65 years regardless of 
the level of frailty or place of residence. According to 
Beers criteria, PIMs have been classified into four, which 
notably include the PIMs independent of diagnosis, 
dependent on diagnosis, drug–drug interactions, as well 
as consideration of the levels of kidney function test.

Statistical analysis was carried out by using CorIP. 
IBM Statistical Package for Social Science Statistics for 
Windows, Ver. 24.0. Armonk, NY, USA: IBM Corp.; 
2016.[34] Categorical and continuous variables such as 
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age, creatinine clearance (CrCl), number of medications 
during a hospital stay, number of diagnosis, and length 
of hospital stay were presented as numbers with 
percentages or median with interquartile range (IQR). 
Predictors of PIM prescribing such as gender, number of 
medications, CrCl, and age of the patient were assessed 
using the multivariate logistic regression analysis. The 
odds ratio (OR) with 95% confidence interval (CI) was 
used to determine the predictors for PIM prescribing. P < 
0.05 was considered statistically significant.

Results

A total of 323 patients were included in the study in 
accordance with the inclusion criteria. In the present 
study, the prescription of PIM for elderly inpatients 
was determined by using two explicit criteria, such as 
AGS Beers criteria 2015 and 2019. The sociodemographic 
and clinical characteristics of the elderly inpatients are 
described in Table 1. The overall prevalence of PIM use 
has been calculated in a comparative manner using Beers 
criteria 2015 and 2019. The overall prevalence of PIM use, 
as identified in the present study, is shown in Table 2. 
Moreover, patients were grouped according to the total 
number of PIM prescribed as per Beers criteria 2015 and 
2019, as described in Table 3.

The demographic details show that out of the 323 patients, 
61.3% of the patients were male and 38.7% were female. 
Of the 323 patients, 74% (n = 239) were in the 65–70 years’ 
age group; 11.8% (n = 38) belonged to the 71–75 years’ 
age group; 8% (n = 26) were in the 76–80 years’ age 
group; and a small proportion of 6.2% (n = 20) patients 
were aged over 80 years, as shown in Table 1, with an 
overall median (IQR) age of 65 years (range, 65–97 years). 
The demographic details also show that a significant 
78% (252 patients out of 323) of the total population 
was illiterate.

It was observed that on an average, each patient 
had three diagnoses with a range of 1–9. Most of 
the patients (62.5%, n = 202) had ≥3 diagnosis, and 
24.5% (n = 79) and 13% (n = 42) had two diagnoses 
simultaneously and single diagnosis, respectively. In 
our study, it was observed that a higher proportion 
of the elderly populations had multiple comorbidities 
and were, therefore, prescribed multiple drugs. Out of 
the 323 elderly inpatients, the majority suffered from 
chronic diseases such as diabetes mellitus (36.2%), 
cerebrovascular accident (10.5%), chronic kidney 
disease (18.2%), cardiovascular disease (31.5%), 
HTN (28.1%), and others. A separate PIM rate has been 
calculated and shown along with the prevalence of 
various chronic diseases present in patients, as shown 
in Figure 1.

Our study found that a significant proportion of the elderly 
patients were either on polypharmacy (i.e., 5–9 medicines 
on the prescription of the patient) or high‑level 
polypharmacy (i.e., more than 10 medicines on 
the prescription of a patient). It was astonishing 
that the ratio of patients on polypharmacy and 
high‑level polypharmacy was very high at 63% and 69%, 
respectively, for PIMs.

It was found that the median length of hospital stay 
was 6 days (range, 3–15). It was observed that with 
the increase in the length of hospital stay came an 
increase in the number of PIMs on the prescription. 
The number of patients with PIM as per Beers criteria 
2015 and 2019 was the highest and very high in 63.6% 
and 65.2% of the patients who had a stay of 5–9 days, 
respectively.

The normal CrCl range was usually more than 120, but in 
this study, it was observed that the median of each patient 
had CrCl of 44 (range, 4–182) mL/min. Moreover, 37.2% 
of the patients (n = 120) had CrCl <30 mL/min followed 
by 25.1% (n = 81) with between 31 and 60 ml/min; 
28.8% (n = 93) had CrCl between 61 and 90 mL/min; 
and a very low proportion of elderly patients (8.9%, 
n = 29) had CrCl above 90 mL/min. The Beers criteria 
2015 and 2019 state that the CrCl levels should be taken 
into consideration when prescribing medications for 
the geriatric population. However, the present study 
shows that >71% of the population with a lower range of 
creatinine had been prescribed potentially inappropriate 
medicines, a reflection of little concern for geriatric 
health.

According to our study, male patients in the age group 
of 76–80 years educated up to the 10th–12th class were the 
most likely candidates for PIM. In addition, it is pertinent 
to mention that on the basis of multivariate regression and 
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Figure 1: Representation of the prevalence of chronic diseases in elderly inpatients 
along with the PIM rate. *DM = Diabetes mellitus, CVA = Cerebrovascular accident, 
RD = Respiratory disorder, CKD = Chronic kidney disease, CVD = Cardiovascular 

disease, CLD = Chronic liver disease, HTN = Hypertension, PIM = Potentially 
inappropriate medication
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as per Beers criteria 2015, male sex (OR: 0.61, 95% CI: 0.38–
0.97, P = 0.03), age of 76–80 years (OR: 0.25, 95% CI: 0.06–
1.95, P = 0.04), and educational qualification of 11th–12th 
class (OR: 9.20, 95% CI: 1.69–49.85, P = 0.01) were found 
to be important predictors for PIM prescription [Table 4]. 
Similarly, according to Beers criteria 2019, male sex (OR: 
0.58, 95% CI: 0.36–0.93, P = 0.02), age of 76–80 years (OR: 
0.25, 95% CI: 0.06–1.95, P = 0.04), and educational 
qualification of 11th–12th class (OR: 5.75, 95% CI: 1.12–
29.41, P = 0.03) [Table 4] were found to be the important 
predictors for PIM prescription.

Discussion

The current evidence has shown the overall prevalence of 
PIM as 60.1% (194/323) and 61.9% (200/323) as identified 
by 2015 and 2019 Beers criteria, respectively.

To the best of our knowledge, this is the first study to 
report the PIM prescription in India using Beers criteria 
2019. Besides, it is the first report that compares Beers 
criteria 2015 and 2019. It has also been observed that the 
rate of PIM prescription continues to increase as higher 
numbers of PIMs have been observed in recent years. 
A total of 277 PIMs in 194 prescriptions and 287 PIMs in 
200 prescriptions were found for patients as per Beers 
criteria 2015 and 2019, respectively. The present study 
shows that the overall prevalence of PIM use as per 
2019 Beers criteria was very high but only slightly 
more (i.e., 61.9%) than was observed with the 2015 Beers 
Criteria (i.e., 60%). The numbers reported in this study are 
remarkably higher than those reported in other studies.

Beers criteria 2015 and 2019 describe the list of 
medications which act as PIM and those to be avoided 
for elderly patients independent of diagnosis. However, 

Table 1: Sociodemographic and clinical characteristics of the elderly inpatients at Guru Gobind Singh Medical 
College Hospital, Faridkot, Punjab, India 2015 and 2019
Characteristics of patients Number of 

patients (%)
Number of patients with PIM use

As per 2015 Beers criteria As per 2019 Beers criteria
Sex

Male 198 (61.3) 110 113
Female 125 (38.7) 84 87

Age (years)
65‑70 239 (74.0) 143 148
71-75 38 (11.8) 23 23
76‑80 26 (8.0) 13 13
≥81 20 (6.2) 16 16

Educational qualification
Illiterate 252 (78.0) 147 151
<6th 18 (5.6) 12 13
6th-10th 16 (5.0) 9 9
11th-12th 28 (8.7) 23 23
≥12th 9 (2.8) 3 4

Number of diagnosis in patients
1 42 (13.0) 22 23
2 79 (24.5) 42 42
≥3 202 (62.5) 130 135

Length of hospital stay in days
1-4 39 (12.1) 16 16
5-9 256 (79.3) 163 167
10-13 20 (6.2) 9 11
≥14 8 (2.5) 6 6

Number of medications during a hospital stay
1-4 36 (11.1) 12 13
5-9 193 (59.7) 117 122
≥10 94 (29.1) 65 65

CrCl (mL/min)
0-30 120 (37.2) 86 86
31‑60 81 (25.1) 47 51
61‑90 93 (28.8) 49 50
91-120 24 (7.4) 11 11
≥120 5 (1.5) 1 2

PIM=Potentially inappropriate medication, CrCl=Creatinine clearance
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according to the present study, a significant proportion 
of PIMs are prescribed independent of diagnosis. As per 
2015 and 2019 criteria, 82.3% and 83% of PIM prescribed 

were independent of diagnosis. Hence, the present study 
reflects the failure of our authorities to give proper 
geriatric health care.

Table 2: Potentially inappropriate medication use among elderly inpatients at Guru Gobind Singh Medical 
College Hospital, Faridkot, according to 2015 and 2019 Beers criteria (n=323)
PIM Recommendation Number of Patients with PIM use

As per Beers 
criteria 2015 

 N (%)

As per Beers 
criteria 2019 

 N (%)
Independent of diagnosis

Rabeprazole Avoid scheduled use for >8 weeks unless for high-risk patients 
(e.g., oral corticosteroids or chronic NSAID use), erosive 
esophagitis, Barrett’s esophagitis, pathological hypersecretory 
condition, or demonstrated need for maintenance treatment

18 (6.5) 18 (6.2)
Pantoprazole 54 (19.5) 54 (18.8)
Omeprazole 45 (16.3) 45 (15.6)

Chlorpheniramine Avoid 1 (0.3) 1 (0.3)
Zolpidem Avoid 4 (1.4) 4 (1.3)
Prazosin Avoid use as an antihypertensive 5 (1.8) 5 (1.7)
Ketorolac Avoid 3 (1.0) 3 (1.0)
Naproxen Avoid chronic use 2 (0.7) 2 (0.6)
Diclofenac Avoid chronic use 2 (0.7) 2 (0.6)
Quetiapine Avoid 4 (1.4) 4 (1.3)
Nortriptyline Avoid 3 (1.0) 3 (1.0)
Olanzapine Avoid 2 (0.7) 2 (0.6)
Clonazepam Avoid 26 (9.4) 26 (9.0)
Clonidine Avoid clonidine as first‑line antihypertensive 2 (0.7) 2 (0.6)
Risperidone Avoid except for schizophrenia, bipolar disorder 1 (0.3) 1 (0.3)
Trihexyphenidyl Avoid 4 (1.4) 4 (1.3)
Insulin Sliding Scale Avoid 46 (16.6) 46 (16.0)
Ergot mesyloids Avoid 1 (0.3) 1 (0.3)
Chlordiazepoxide Avoid 4 (1.4) 4 (1.3)
Glimepiride Avoid - 10 (3.4)
Lorazepam Avoid 1 (0.3) 1 (0.3)

Dependent of diagnosis
Delirium

Ranitidine Avoid 1 (0.3) 1 (0.3)
Hydrocortisone Avoid 1 (0.3) 1 (0.3)
Clonazepam Avoid 1 (0.3) 1 (0.3)
Risperidone Avoid except for schizophrenia, bipolar disorder 1 (0.3) 1 (0.3)

Dementia
Olanzapine Avoid 1 (0.3) 1 (0.3)

Drug-drug interaction
Prazosin + furosemide=increased 
risk of urinary incontinence

Avoid in older women, unless conditions warrant both drugs 2 (0.7) 2 (0.6)

Hydrocortisone + 
ketorolac=increased risk of peptic 
ulcer or GI bleeding

Avoid; if not possible, provide gastrointestinal protection 1 (0.3) 1 (0.3)

As per CrCl of the patient (mL/min)
Gabapentin <60 Reduced dose 3 (1.0) 3 (1.0)
Enoxaparin <30 Reduced dose 10 (3.6) 10 (3.4)
Ranitidine <50 Reduced dose 13 (4.7) 13 (4.5)
Tramadol <30 Immediate release: reduce the dose

Extended-release: avoid
2 (0.7) 2 (0.6)

Dabigatran <30 Avoid; dose adjustment advised when CrCl >30 mL/min in the 
presence of drug-drug interaction

2 (0.7) 2 (0.6)

Spironolactone <30 Avoid 6 (2.1) 6 (2.0)
Pregabalin <60 Reduced dose 5 (1.8) 5 (1.7)
Total PIMs 277 PIMs in 194 

prescriptions
287 PIMs in 200 

prescriptions
PIM=Potentially inappropriate medication, CrCl=Creatinine clearance, GI=Gastrointestinal, NSAID=Nonsteroidal anti‑inflammatory drug
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The most commonly prescribed PIMs were proton pump 
inhibitor (PPI), short acting insulin according to sliding 
scale, clonazepam, glimepiride, zolpidem, enoxaparin 
and spironolactone use in patients having CrCl <30ml/
min, and ranitidine use in patients with CrCl <50 ml/
min. PPIs such as pantoprazole, rabeprazole, and 
omeprazole approved for reduction of gastric acid 
production and the most commonly prescribed drugs in 
a hospital setting, are to be avoided as per 2015 as well as 
2019 criteria. The primary reason for this is that the use 
of PPI is associated with the risk of Clostridium difficile 
infections and increased probability of bone loss as well 
as fractures.[35‑37] The present study shows that a total of 
117 PIMs out of 228 (i.e., 51.3%) were reported for PPI 
as per Beers criteria 2015 as well as 2019.

Apart from PPI, the study showed that the PIMs 
associated with Insulin Sliding Scale were quite high. 
Although the Insulin Sliding Scale is mentioned in 
both 2015 and 2019 criteria, it is more explicit in Beers 
criteria 2019. The Insulin Sliding Scale (insulin regimens 

containing only short‑ or rapid‑acting insulin dosed 
according to the current blood glucose levels without 
concurrent use of basal or long‑acting insulin) is an 
agent approved for diabetic patients. However, elderly 
patients may have a higher risk of hypoglycemia without 
an improvement in hyperglycemia management.[38,39] 
However, the present study indicates that 46 PIMs 
out of 228 (i.e., 19.7%) were reported for Insulin 
Sliding Scale as per Beers criteria 2015 and 2019. This 
shows neglect because instead of prescribing reduced 
short‑acting insulin, Insulin Sliding Scales are routinely 
prescribed.

Another major PIM is associated with clonazepam, 
which is to be avoided for elderly patients independent 
of diagnosis. The drug is not only prescribed for the 
treatment of seizures, panic disorder, etc., but also acts 
as a long‑acting benzodiazepine. The use of this drug 
is restricted to avoid increased sensitivity of geriatric 
patients to benzodiazepine and lowered metabolism 
of long‑acting agents, resulting in the increased risk 
of cognitive impairment, delirium, falls, fractures, and 
motor vehicle crashes in older adults.[40,41] This drug 
should be avoided specifically by elderly patients with 
delirium.[42] Unfortunately, included in the PIM category 
were as many as 26 PIMs out of 228 PIMs (i.e., 11.4%) in 
both 2015 and 2019 criteria.

The PIMs associated with glimepiride were also observed 
in diabetic patients. Glimepiride, a commonly used agent 
for diabetic patients, has recently been included in the 
Beers criteria 2019 on the list of those in the category 
of independent diagnosis. The primary reason for its 
inclusion is that it was found to be associated with a 
higher risk of severe prolonged hypoglycemia in older 
adults.[43] Although it should not be prescribed for the 

Table 3: Distribution of elderly inpatients at Guru 
Gobind Singh Medical College Hospital, Faridkot, 
according to the total number of potentially 
inappropriate medication prescribed
Total number of PIMs 
in elderly inpatients

According to Beers 
 criteria 2015

 N (%)

According to Beers 
 criteria 2019

N (%)
0 129 (39.9) 123 (38.1)
1 129 (39.7) 132 (40.7)
2 48 (15.0) 50 (15.5)
3 13 (4.2) 14 (4.5)
4 2 (0.6) 2 (0.6)
5 1 (0.3) 1 (0.3)
6 1 (0.3) 1 (0.3)
PIM=Potentially inappropriate medication

Table 4: Correlates of potentially inappropriate medication among elderly hospitalized patients at Guru Gobind 
Singh Medical College Hospital, Faridkot, Punjab, India
Parameter Total number of 

patients (n=323)
 N (%)  

Beers criteria 2015 PIM
OR (95% Cl)

P-value* Beers criteria 2019 PIM
OR (95% Cl)

P-value*

Gender
Male 198 (61.3) 0.61 (0.38‑0.97) 0.03 0.58 (0.36‑0.93) 0.02
Female 125 (38.7) 1 (reference) 1 (reference)

Age of the patient (years)
65‑70 239 (74.0) 0.37 (0.12-1.14) 0.08 0.407 (0.13-1.25) 0.11
71-75 38 (11.8) 0.34 (0.09-1.22) 0.10 0.38 (0.10-1.37) 0.14
76‑80 26 (8.0) 0.25 (0.06‑0.95) 0.04 0.25 (0.06‑0.95) 0.04
≥81 20 (6.2) 1 (reference) 1 (reference)

Education qualification
Illiterate 252 (78.0) 2.80 (0.685‑11.45) 0.32 1.86 (0.49‑7.12) 0.36
<6th class 18 (5.6) 4.0 (0.73-21.83) 0.10 3.25 (0.61‑17.28) 0.16
6th-10th class 16 (5.0) 2.57 (0.46‑14.10) 0.27 1.60 (0.31‑8.32) 0.57
11th-12th class 28 (8.7) 9.20 (1.69‑49.85) 0.01 5.75 (1.12-29.41) 0.03
More than 12th class 9 (2.8) 1 (reference) 1 (reference)

P<0.05 indicates statistically significant difference and P≥0.05 indicates statistically nonsignificant difference. AGS=American Geriatric Society, PIM=Potentially 
inappropriate medication, OR=Odds ratio, CI=Confidence interval
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elderly population, according to Beers criteria 2019, the 
study revealed 10 out of 228 PIMs for this drug.

The dosage of various drugs such as enoxaparin, 
ranitidine, and spironolactone should be adjusted 
or reduced for elderly patients after observing the 
CrCl data according to instructions and indications 
of Beers criteria. If CrCl level is 30 mL/min in a 
patient, there may be an increased risk of bleeding, 
possibly leading to a disturbed mental status. Despite 
definite indications of Beers criteria on CrCl, 41 PIMs 
were reported in the category. It has been observed 
that patients were prescribed a standard dose of 
enoxaparin, ranitidine, and spironolactone, despite a 
decrease in their CrCl.[44‑46]

PIM prescribing, particularly for elderly patients, is 
not only of great concern, but it is also a significant 
public health issue because of its direct correlation to 
mortality, morbidity, and waste of health resources as 
a result of ADE, particularly in very elderly patients. 
The Beers criteria present tools that explain the use/
avoidance of various drugs by elderly patients based on 
their health status. They also serve as a instrument for 
identifying medications whose potential risks outweigh 
potential benefits in elderly patients, particularly when 
compared to pharmacological and nonpharmacological 
alternatives.[2] To the best of our knowledge, this is the 
first study to report PIM prescription in India and around 
the world using Beers criteria 2019. In addition, it is the 
first report that compares all the Beers criteria 2015 and 
2019 after the official patronage by the AGS in 2012.

The study was conducted in a tertiary care teaching 
government hospital of Punjab, therefore the results 
may not be applicable to other settings such as private 
hospitals. The findings of the study are based on the 
elderly patients hospitalized in a medical ward, therefore 
extrapolation to outpatients might not be appropriate.

Conclusion

The study also reflects a failure in the application of 
Beers criteria for geriatric health care even in tertiary care 
hospitals in India. There is a need to create awareness in 
physicians regarding the Beers criteria so that they can 
provide appropriate justifiable health care to the ailing 
population. The regulatory authorities should also take 
measures to make the implementation of Beers criteria 
mandatory. The study also indicates that CrCl rate 
should be definitely taken into account when prescribing 
medicines for elderly patients.
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