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INTRODUCTION 

Geriatric population is defined as persons of equal or more 

than 65 years of age.1 Elderly population in India is 

growing faster than general population. People above 65 

years of age are commonly referred to as geriatric 

population and they would amount to 10.7% of total 

population of India by 2021.  

Old people have limited regenerative abilities and are more 

prone to diseases, syndromes, and sickness as compared to 

other adults.2 

Many medications need to be used in elderly with special 

caution because of age-related changes in 

pharmacokinetics and pharmacodynamics. Hence 

prescribing to older patients is a unique challenge because 

premarketing drug trials often exclude geriatric patients 

and approved doses may not be appropriate for older 

adults.3 The relationship between increased uses of drugs 

including the prescription medication and elderly is well 

established.3 

Drug utilization becomes essential for elderly care, 

because old age consists of ages nearing or surpassing the 
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ABSTRACT 

Background: Drug utilization research provides insights into different aspects of drug use and drug prescribing such 

as pattern, quality, determinants and outcomes of drug use. Polypharmacy is considered to be hazardous for the elderly, 

because of their greater vulnerability to drugs and multiple drug use. Prescription of potentially inappropriate 

medications (PIMs) has been found to be a common cause of morbidity and mortality among the geriatric population 

and has necessitated the creation of criteria for the safe use of medicines among them. Objectives of the study were to 

assess the drug utilization pattern in geriatric patients and analyse their prescriptions as per the World Health 

Organization (WHO) core prescribing indicators and STOPP and START criteria. 

Methods: An observational, cross-sectional study was conducted from May 2019 to August 2019 in inpatient 

department of general medicine of VIMSAR, Burla. Prescriptions of ≥65 year patients were collected and documented 

by active surveillance from the medicine ward. 
Results: Majority of the patients were in age group of 65-75. Stroke is the more common comorbidities among geriatric 

population. Average number of medication per prescription is 5.42. About 78.74% of drugs are injectable. The 

percentage of antibiotics prescribed to patient is 27.75%. Based on STOPP criteria potentially inappropriate medications 

PIM is 7% and START criteria PIM is 29%. 

Conclusions: Our study suggests that prevalence of polypharmacy was high which is usually unavoidable in geriatric 

patients and less PIM is suggestive of adherence to WHO core prescribing indicators, and prescription of drugs as per 

STOPP and START guidelines are indicative of scope for improvement. 
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average life span of human beings. Drug utilization 

research provides insights into different aspects of drug 

use and drug prescribing such as pattern of use, quality of 

use, determinants of use, and outcomes of drug use.4 Drug 

utilization research was defined by World Health 

Organization (WHO) in 1977 as “the marketing, 

distribution, prescription and use of drugs in society; with 

special emphasis on the resulting medical, social and 

economic consequences.” The assessment of drug 

utilization is important for clinical, educational, and 

pharmacoeconomic purposes.5 

Inappropriate medication leads to adverse drug reactions. 

Different studies have reported rate of occurrence of 

adverse drug reactions (ADRs) in elderly as high as around 

20% of which almost 50% are preventable.6 Drug use is 

frequently considered to be hazardous for the elderly, 

because of the greater vulnerability of the elderly to drugs 

and to multiple drug use. The purpose of this evidence-

based guideline or screening tool is to improve medication 

management practices for older adults. This suggests that 

there is a need for uniform criteria for evaluation of 

appropriateness of prescribing in geriatric patients in 

particular. 

On the other hand, STOPP comprises of 80 indicators 

pertaining primarily to important drug-drug and drug 

disease interactions and therapeutic duplication. START 

incorporates 34 criterion based indicators of prescribing 

omissions. STOPP/START criteria are considered as the 

most up to-date set of explicit criteria for evaluating 

geriatric prescriptions based on drugs prescribed and 

disease present and require little clinical judgement, thus 

suitable for use by researchers, students and clinicians. 

The present study was conducted to analyse geriatric 

prescriptions in a tertiary care centre with respect to 

STOPP/START criteria and WHO core drug prescribing 

indicators so as to get an idea of pattern of drug 

prescription in geriatric patients as well as frequency of 

potentially inappropriate prescriptions. The above 

information could be used as a baseline to take corrective 

measures if found necessary. 

METHODS 

An observational, cross-sectional study was conducted 

from May 2019 to August 2019 in inpatient department of 

general medicine of VIMSAR, Burla. Prescriptions of ≥65 

year patients were collected and documented from the 

medicine ward. 

Data collection 

Data was collected from prescription chits, indoor case 

papers, and also by questioning the patient directly for 

clarifications wherever required. Pre-structured case 

record form was used to collect data. Data of demographic 

parameters like age, gender, was recorded along with 

disease parameters like diagnosis, concomitant diseases, 

drugs prescribed, dose of each drug, route of drug 

administration, frequency of administration of each drug 

and duration for which the drug was prescribed.  

Analysis of prescriptions of enrolled patients was done as 

follows: WHO drug prescribing indicators such as average 

number of drugs prescribed per prescription and 

percentage of prescriptions based on generic/brand names, 

proportion of prescriptions containing at least one 

antimicrobial, proportion of prescriptions containing 

injections and proportion of drugs prescribed from 

national list of essential medicines was calculated; STOPP 

criteria were applied for every drug of the prescription 

individually and marked as PIM whenever found and 

expressed in term of percentage; similarly START criteria 

were applied to each prescription to look for omission 

errors. Proportion of patients subjected to PPOs was 

calculated and expressed in term of percentage; proportion 

of patients exposed to potentially inappropriate 

prescription as a whole was calculated; and to study the 

potential implications of the above potentially 

inappropriate prescriptions.  

Statistical analysis as descriptive statistics like numbers 

and percentages were used for data analysis. 

Selection criteria 

Criteria for inclusion 

Patients of either sex ≥65 years of age admitted to the 

department of general medicine. 

Criteria for exclusion 

Patients unable to communicate i.e. patients on ventilators, 

seriously ill patients requiring intensive care unit (ICU) 

admission.  

RESULTS 

Total number of 114 prescriptions from department of 

general medicine were included in the study and analyzed 

at the end of four months. The geriatric patient whose 

prescriptions were studied ranged from 65 years to 95 

years. The mean age of these patients was 73.42, out of 

which 35.08% (40) were male and 64.91% (74) were 

female. 

The average age was 73.42 in which maximum number of 

patients were of age group 65-70 (68.42%), followed by 

22.8% were of age group 71-75. 7.01% were between 76-

80 and only 1% patients were >85 years. 

Highest number of hospitalizations were due to central 

nervous system diseases i.e. 33.33%, followed by infection 

i.e. 24.56%. 14.03% were hospitalized due to 

cardiovascular diseases. 10.52% patients were admitted 

due to gastrointestinal diseases. 5.26% patients were 

suffering from respiratory diseases. 12.28% patients were 
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admitted due to miscellaneous causes (polyarthargia, 

hypoglycemia and dyselectolytemia). 

 

Figure 1: Age wise distribution of patients. 

 

Figure 2: Distribution of prescription according to 

organ system. 

Table 1: WHO core drug use indicator. 

Sl no. 
WHO core prescription 

indicators 
Percentage (%) 

1 
Average number of drugs 

per prescription 
5.42 

2 Drugs with generic name 57.08 

3 Drug from essential list 90.82 

4 Prescribed antibiotics 27.75 

5 Prescribed injectable 78.74 

Each prescription contained 5.42 drugs on an average. 

Based on drug prescription 57.08% of drugs were 

prescribed on generic name where as 42.92%. 90.82% of 

the prescribed drug belongs to drugs prescribed from 

national list of essential medicines (NLEM). Prescription 

contained 27.75% antibiotics on average. 78.74% of drugs 

were injectable. 

Out of 114 prescription that were analyzed for prescribing 

errors in elderly as per both STOPP/START 

criteria,36.84% of the prescriptions had at least one error 

either as STOPP or START criteria. 

Patients receiving prescriptions with at least one 

potentially inappropriate medication prescribed as per 

STOPP criteria was 7% while proportion of patients 

receiving a prescription with potential prescribing 

omission as per START criteria was 29.82%. 

Table 2: Subgroup analysis of PIMs as per START 

criteria. 

System 

category as 

per START 

criteria 

Types of START criteria to 

which prescribing error was 

attributed 

Num-

ber  

Cardiovasc-

ular system 

Statin with known coronary 

heart disease 
14 

 Beta blocker with ischemic 

heart disease 
4 

Anticoagula

-nts 

Anticoagulant therapy with 

documented history of 

coronary, cerebral or 

peripheral vascular disease 

16 

Total   34 

Percentage 

(%) 
 29.82 

Table 3: Subgroup analysis of PIMs as per STOPP 

criteria. 

Drug as per 

STOPP 

criteria 

Types of STOPP criteria to 

which prescribing error was 

attributed  

Num-

ber 

Anticoagula

-nts 

Aspirin plus clopidogrel as 

secondary prevention unless 

the patient has a coronary 

stents inserted in previous 12 

months or concurrent acute 

coronary syndrome or has a 

high grade symptomatic 

carotid arterial stenosis. 

6 

CNS 
Opioids as 1st line therapy for 

mild-moderate pain 
2 

Total  8 

Percentage   7 

DISCUSSION 

Geriatric age group is a high risk group population with 

respect to prescribing patterns. Our study revealed that 

majority patient were from the age group 65-70 years 

(68.42%) followed by 71-75 (22.8%). 

The average no of drug per prescription is an important 

index in drug utilization pattern which is 5.42 which shows 

polypharmacy while it is similar to the study in Sharma et 

al i.e. 5.5110 and 5 conducted in another study in Brazil.9,10 

This confirmed polypharmacy is very common in geriatric 

population. The reason for polypharmacy is due to multiple 

comorbidities like hypertension, diabetes, heart failure and 

their complication. However polypharmacy has its own 

68.42

22.8

7.01 1

AGE WISE DISTRIBUTION (%)

65-70

71-75

76-80

>85
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prescribing cascades like adverse drug reaction, drug-drug 

interaction and drug disease interaction. 

Drug prescribed with generic names was found to be 

57.08%, in Gosh et al study it was 23% which is less than 

our study.11 The trend of using brand names was due to 

attraction on marketing policy which should be 

discouraged by prescriber. Drugs from essential list was 

90.82%. 

Prescribed antibiotics was 27.75% less % of antibiotics in 

our study showed because maximum no patients admitted 

to hospital were having central nervous system (CNS) 

disorders. Maximum patients were presented with stroke. 

This is probably due to uncontrolled blood pressure, 

irregular medication and poor awareness. 

Prescribed injectable was 78.74%. As elderly people have 

more comorbidities their treatment protocol sticks to 

multiple and complex drug therapy. Therefore chances of 

ADR and drug-drug interaction are greater. 

Analyzing the prescriptions to identify any inappropriate 

medication as per STOPP criteria and prescribing omission 

as per START criteria. 

The study we have done show 36.84% PIM. Study 

conducted in Ireland showed 14%.12 While a study from 

Australia showed 37.5%.13 

As per STOPP criteria use of anticoagulants like both 

aspirin and clopidogril is restricted to use only in case of 

secondary prevention rate unless the patient has a coronary 

stent (s) inserted in the previous 12 months or concurrent 

acute coronary syndrome or has a high grade symptomatic 

carotid arterial stenosis but in 6 patients without those 

above indications prescribers were using both aspirin and 

clopidogril. Opioids should not be used as 1st line therapy 

for mild to moderate pain but in 2 patients they have used 

opioids as 1st line therapy. 

As per START criteria statin should be started with known 

coronary heart disease but 14 patients were not deviated 

from this. Use of beta blockers in ischemic heart disease is 

mandatory but not used in 4 patients which makes the 

prescription inappropriate. Like this anticoagulants should 

be used with documented history of coronary, cerebral or 

peripheral vascular disease but in 16 patients no 

anticoagulants were prescribed. 

Most of the physicians are unaware of screening tools to 

determine potential inappropriateness in prescription while 

prescribing to elders.  

The explanation for differences in the type of PIM is due 

to may differ from India due to difference in patient related 

factors and treatment guidelines. Till now no specific 

guidelines or screening tools are universally accepted. This 

study suggests the need for development and 

implementation of validated screening tools in India by 

considering population characteristics and treatment 

guidelines and disease specific factors. 

Limitations  

Number of patients in this study is also small and duration 

of study period is shorter.  

CONCLUSION 

Elderly have substantial inter individual variability in 

health, morbidity, disability and age related changes which 

make physicians difficult to generalize the prescription. 

This study provides very useful baseline data and 

demonstrates the prescribing patterns of drugs in geriatric 

patient. This type of utilization study may help to improve 

the quality of health care as well as to prevent further 

complications in elderly patients occurring due to 

prescription error. It also aware about 

appropriate/inappropriate medication to be prescribed and 

encourage prescribers to follow it strictly for better health 

care. 
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