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INTRODUCTION 

Drug therapy in elderly is a challenging task as the elderly 

tend to have reduced physiological reserve, altered 

pharmacokinetics, multiple comorbidities thus leading to 

polypharmacy and drug-drug interactions. Moreover, they 

are more prone to develop adverse effects due to drugs.1,2 

Certain medications are termed as potentially 

inappropriate for the use in elderly because the risk of 

adverse events outweighs the clinical benefits. This is 

particularly applicable when there is a better alternative 

available for the same condition.3,4 Prescription of these 

medications not only leads to adverse drug reactions, but 

increases the morbidity and mortality, and also wastes the 

scarce health resources.5 

The prevalence of inappropriate medication use has been 

analyzed in several studies. It ranges from 20 to 79% 

depending on the type of population, the setting and the 

specific tool used.3 

Several approaches have been made to detect potentially 

inappropriate medications. One of the most commonly 

employed is the Beers criteria. It was developed by a 

geriatrician, Mark H. Beers in 1991 and last updated in 

2015 by the American Geriatrics Society.6 The prevalence 

of PIM identified by it ranges from 18 to 42% in several 
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studies conducted in different countries.7 Another newer 

assessment tool, ‘Screening Tool of Older Person’s 

Prescriptions’ (STOPP) has also been developed in 2008 

with latest version published in 2015.8 Various studies 

demonstrated that this newer criteria identified more 

number of PIM as compared to Beers criteria but the 

results are variable.7,9-11 

This study was done to assess and characterize the 

prevalence of potentially inappropriate medications (PIM) 

at a tertiary care teaching hospital according to the Beers 

2015 criteria and STOPP criteria and to compare the two 

criteria in detection of PIM. 

METHODS 

A prospective observational study was conducted in 

medicine wards at S.S.G. Hospital, Baroda for a duration 

of six months extending from October 2015 to March 

2016. The study protocol was approved by Institutional 

Ethics Committee prior to the commencement of the study.  

Total 228 elderly inpatients from the medicine department 

were included in the study. The sample size was decided 

on the basis of pilot study. Patients of either sex of age 

65years or more were included in the study. Patients who 

were unwilling to participate in the study were excluded 

from the study. All the patients who participated in the 

study were given clear explanations about the purpose and 

nature of the study in the language they understood. 

Written informed consent was taken from every patient 

who participated in the study. 

The study was carried out by regular visits to medicine 

wards and case sheets from elderly inpatients were 

collected. The relevant data collected from case sheets 

were properly documented in a separate data collection 

form. 

Following parameters were assessed 

• Gender distribution 

• Age wise distribution 

• Average duration of hospital stays 

• Organ system wise/ etiology wise distribution 

• Pattern of drugs prescribed 

• Average number of drugs prescribed per admission 

• Total number of potentially inappropriate medications 

(PIM) using Beers criteria 2015 and STOPP 

criteria.12,13 

• Pattern of PIM prescription 

• Comparisons between the 2 sets of criteria were made 

by noting the frequency with which certain drugs were 

identified as potentially inappropriate. 

Statistical analysis 

The data obtained was recorded in Microsoft Excel 

spreadsheet. Descriptive statistics were used to evaluate 

the data in terms of frequencies, percentage, range and 

mean±SD along with appropriate graphical displays.  

RESULTS 

A total of 228 cases were analyzed and out of which 147 

(64.47%) were females and 81 (35.52%) were males. The 

average age of patients was 70.90±6.25years, the overall 

range being 65-97years. Average hospital stay was 4.82 

days (95% CI=4.47-4.74). 

Central nervous system (32.78%) was the most commonly 

involved followed by cardiovascular system (25.49%) and 

respiratory system (8.94%) (Figure 1). 

 

Figure 1: Etiology/ organ system wise distribution. 

The number of medications prescribed ranged from 1 to 20. 

Average number of drugs prescribed was 9.37±0.35 with 

80 patients (35.08%) being prescribed 10 or more 

medications (Table 1). In total, 2295 drugs were prescribed 

to all the patients, and 14 different medications were 

identified as PIMs according to either the Beers or STOPP 

criteria.  

Table 1: Prescribing frequency of drugs. 

No. of drugs  Prescribing frequency n (%) 

≤5 15 (6.57%) 

6-10 118 (51.75%) 

11-15 80 (35.08%) 

>16 15 (6.57%) 

Without differentiating between Beers and STOPP criteria, 

the most common type of PIM prescribed was insulin as 

sliding scale in 40 (17.54%) patients. The next most 

frequent PIM prescribed was a long acting benzodiazepine 

for insomnia in 13 (5.70%) patients followed by aspirin in 

heart failure patients 12 (5.26%). 

According to Beers criteria, 84 (3.66%) medicines were 

potentially inappropriate 2015 (Table 2). These were 

distributed amongst 26.31% (n = 60) of the study 
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population with 51 patients (22.36%) receiving one PIM, 9 

(3.94%) receiving more than one PIM per prescription. The 

most common type of PIM prescribed was insulin as 

sliding scale in 40 (17.54%) patients.  

Long acting benzodiazepine (diazepam, clonazepam) for 

insomnia in 13 (5.70%) patients and spironolactone 

>25mg/day in 8 (3.50%) patients were other PIMs detected 

by Beers criteria. 

Table 2: PIM according to Beers criteria 2015. 

Drug 
Number of 

patients [n (%)] 

Digoxin prescribed in dose 

>0.125mg/day 
6 (2.63%) 

Insulin as sliding scale 40 (17.54%) 

Long acting benzodiazepine 

(diazepam, clonazepam) for 

insomnia 

13 (5.70%) 

Intermediate acting 

benzodiazepine (lorazepam) 
2 (0.87%) 

Spironolactone >25mg/day 8 (3.50%) 

Prazosin as antihypertensive 2 (0.87%) 

Clonidine as hypertensive 2 (0.87%) 

Nifedipine, immediate release  1 (0.43%) 

Chlorpheniramine 7 (3.07%) 

Amiodarone as first line therapy 

for atrial fibrillation 
1 (0.43%) 

Trihexyphenidyl 1 (0.43%) 

Digoxin as the first line for atrial 

fibrillation 
1 (0.43%) 

Table 3: PIM according to STOPP criteria. 

Drug 
Number of 

patients [n (%)] 

Chlorpheniramine for fallers 7 (3.07%) 

Aspirin in heart failure 12 (5.26%) 

Digoxin in dose >125mcg/day 5 (2.19%) 

Warfarin with NSAID 3 (1.31%) 

Diazepam for fallers 5 (2.19%) 

Prazosin in patient of frequent 

incontinence 
1 (0.43%) 

Aspirin with warfarin without H2 

blocker 
1 (0.43%) 

When STOPP criteria were applied, 34 (1.48%) 

medications were found to be potentially inappropriate 

(Table 3).  

Total 32 (14.03%) patients received PIM according to 

STOPP criteria, out of which 30 (13.15%) patients received 

one PIM while 2 (0.87%) were prescribed more than two 

PIM per prescription. Aspirin in heart failure patients 12 

(5.26%) was the most common PIM identified followed by 

chlorpheniramine for fallers in 7 (3.07%) patients and 

digoxin in dose >125mcg/day in 5 (2.19%) patients. 

DISCUSSION 

The study showed high average number of drugs being 

prescribed to the patients. This is also observed in other 

studies.14-16 This can be due to multiple co-morbid 

conditions in elderly, leading to a higher number of drugs 

being prescribed per patient. Although polypharmacy 

increases the risk of adverse effects, drug-drug interactions 

and increased cost of treatment, it becomes unavoidable in 

many patients. 

Majority of the patients had involvement of central nervous 

system followed by cardiovascular and respiratory system. 

The pattern of diseases prevalent in elderly was similar to 

other studies.17-19 

The common PIM identified by both the criteria, Beers 

2015 as well as STOPP criteria were first generation 

antihistamines, long acting benzodiazepines and alpha 

blockers.4,9,20 First generation antihistamines are highly 

anticholinergic, so risk of confusion, dry mouth, 

constipation, and other anticholinergic effects increases; its 

clearance also reduces with advanced age.12 Long acting 

benzodiazepines causes prolonged sedation and increased 

incidence of falls and fractures.21 Alpha blockers have a 

high risk of orthostatic hypotension. 

According to the Beers criteria, use of sliding scale insulin 

in elderly should be avoided. That was the most commonly 

observed PIM by Beers criteria. Also, it was found that 

digoxin was prescribed in dose >0.125mg/day for heart 

failure or atrial fibrillation. It is considered as inappropriate 

for elderly as its clearance decreases with age.22 

The prevalence of potentially inappropriate medications 

being prescribed is found to be variable when two different 

assessment tools were applied (Beers 2015 criteria and 

STOPP criteria). It was 26% by Beers 2015 criteria while 

14% using STOPP criteria. The PIM prevalence assessed 

by Beers criteria is similar to other studies.6,9,23  

In present study, Beers criteria identified more PIM than 

STOPP. This finding is also observed in studies conducted 

at Brazil and India while several other studies showed 

increased PIMs detection by STOPP criteria as compared 

to Beers criteria.9-11,13,23 This can be due to the use of older 

versions of Beers criteria in these studies. Earlier versions 

of Beers criteria had a simple list of inappropriate 

medications, no categorization of PIMs and inclusion of 

several older medications that were no longer available.24 

Moreover, the criteria in STOPP assessment tool are more 

related to detection of PIM in a specific condition or a 

disease setting. Present study finding of increased PIM 

detection could be due to listing of drugs as potentially 

inappropriate independent of diagnosis/ condition by Beers 

criteria. 

However, the study has certain limitations. The study was 

conducted at a single hospital in a developing country thus 

the findings cannot be generalized. Moreover, it included 
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only inpatients of medicine wards, thus introducing 

selection bias.  

Nevertheless, it detected the potentially inappropriate 

medications being prescribed to elderly which can be 

avoided. The results of this study may help in creating 

awareness among health care professionals regarding 

prescription in elderly. Further studies may involve larger 

sample size, investigate justification for the use of PIM and 

may involve association of risk factors with potentially 

inappropriate medications.  
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