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INTRODUCTION 

The population of geriatric patients is increasing as a 

result of increased life expectancy.
1
 The Projected life 

expectancy in India by 2025 is 69.8 for men and 72.3 for 

females.
2
 

Approximately 80% of all people above the age of 65 

have at least one chronic condition.
3
 As the age of the 

patient increases the number of comorbidities increases 

and also the chance of polypharmacy.
4
 Older patients take 

three times more number of medications as compared to 

younger patients because of the chronic problems.
5
 

Geriatric health care professionals rely heavily on 

pharmacotherapy as palliative cure for symptoms, and to 

improve the functional status and quality of life of elderly 

patients.
5 

Although geriatric patients constitute 

approximately 13% of the total population, 30% of total 

medication used is prescribed for this age group.
6
 With an 

increase in the number of medications there is also an 

increase in adverse effects of the drugs and potentially 

inappropriate medications. The factors which increase 

ADRs are polypharmacy, use of CNS medications, 

anticoagulants and antimicrobials. 

Elderly patients show changes in pharmacodynamic 

parameters such as increased sensitivity to some sedative 

hypnotic drugs and changes in pharmacokinetic 

parameters such as decreased capacity of liver to 

metabolize the drugs and reduced renal function.
7
 

Prevalence of multiple co morbidities and inappropriate 

drug use in elderly causes problems such as drug 

resistance and adverse effects.
8,9

 Explicit criteria to 

identify certain drugs as potentially inappropriate 

medications are developed for elderly patients. The most 
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common amongst them are the Beers criteria-which 

consist of 53 medication classes that need to be avoided 

in elderly and the STOPP criteria -screening tool of older 

persons potentially inappropriate Prescriptions 

comprising of 65 medications, which must be avoided in 

elderly.
 10,11

 

The goal of the American geriatric society revised Beers 

criteria-2012 was to improve care of elderly patients by 

reducing their exposure to Potentially inappropriate 

medications.
12 

Early detection of a potentially 

inappropriate medication can prevent adverse effects.
13

 

However not all physicians take them into consideration 

while prescribing to the elderly.
 
Drug utilization studies 

in elderly people are scarce.
14 

Elderly people especially 

those above 85 years of age are underrepresented in 

clinical trials.
3 

As there is paucity of information about 

the prescribing practices in elderly this study was 

undertaken to assess drug utilization patterns in elderly 

patients
 

METHODS 

A prospective observational study was conducted in a 

tertiary care hospital. A total of 576 prescriptions of 

elderly patients i.e. patients above the age of 65 years 

were included in the study. Prescribing patterns among 

elderly patients attending OPD and admitted to wards of 

departments of Medicine, Psychiatry, Dermatology, 

Pulmonary Medicine, General Surgery, E.N.T., 

Ophthalmology, Orthopaedics, Obstetrics and 

Gynaecology were analysed using the prescribing 

indicators (WHO criteria). 

Inclusion criteria 

 Patients above 65 years of age  

 Patients willing to give written informed consent. 

Exclusion criteria 

 Patients who are unable to communicate e.g. patients 

on ventilators, 

 Patients who are seriously ill and admitted in the 

I.C.U. 

 Patients visiting O.P.D. for small surgical procedures 

 Patients who are unwilling to participate in the study 

due to any reason. 

The study procedure was explained to the patients who 

volunteered and fulfilled the inclusion criteria. Informed 

consent was taken from all the patients and prescriptions 

of suitable patients were collected for this study. 

Prescriptions were analysed using WHO prescribing 

indicators. 

 Average number of drugs per prescription 

(encounter); 

 Percentage of drugs prescribed by generic name; 

 Percentage of encounters resulting in prescription of 

an antibiotic; 

 Percentage of encounters resulting in prescription of 

an injection; 

 Percentage of drugs prescribed from essential drugs 

list or formulary; 

 The prevalence of adverse drug reactions 

Other parameters assessed were as follows: 

 Pattern of use of Fixed Dose Combinations in elderly 

patients 

 % of prescribed drugs which are potentially 

inappropriate medications (PIM’s) as per Beers 

criteria 2012 

 % of patients prescribed drugs which are to be 

avoided in elderly as per Beers criteria 2012 

Statistical analysis 

Results on continuous measurements are presented on 

Mean±SD (Min-Max) and results on categorical 

measurements are presented in Number (%).Data was 

analyzed using Statistical Package for Social Sciences 

(SPSS) software version 20. The Pearson’s chi square test 

was used to compare occurrence of PIMs between male 

and female gender, across various age groups in elderly, 

and number of drugs prescribed.  

RESULTS 

Table 1: Age wise distribution of I.P.D. and         

O.P.D. patients. 

Age (years) 
Number of 

patients I.P.D. 

Number of 

patients O.P.D. 

65-69 103 122 

70-74 66 106 

75-79 44 71 

80-84 17 23 

85-89 9 10 

90-94 2 3 

Total 241 335 

W.H.O. core drug indicators-I.P.D. prescriptions 

 The mean age of the patients was 71.87±6.09 years 

(range 65-93 years). 

 The average number of drugs per prescription 

(encounter) was 7.37±2.22 (range 2-14). 

 4.95% of the drugs given (i.e. 88 drugs out of 1777) 

were prescribed by the generic name. 

 82.16% of encounters resulted in prescription of an 

antibiotic. 

 85.89% of encounters resulting in prescription of an 

injection. 

 44.01% of the prescribed drugs were from the 

W.H.O. essential drugs list.  
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Table 2: Potentially inappropriate medications used in IPD and OPD patients as per the Beers 2012 criteria. 

Therapeutic class/ medication No. of prescriptions OPD No of prescriptions IPD 

1. Potentially inappropriate medications and classes to avoid in older adults 

Central nervous system and psychotropic drugs 

Anticholinergics (trihexyphenidyl) 5 - 

Antihistamines, 1
st
 generation 10 12 

Antipsychotics 12 3 

Benzodiazepines (short and intermediate acting) 9 6 

Benzodiazepines (long acting) 23 3 

Nonbenzodiazepines (z) hypnotics 1 1 

Cardiovascular 

Amiodarone 4 - 

Nifedipine IR 4 9 

Prazosin - 1 

Gastrointestinal 

GI antispasmodics 15 10 

Paraffin ( mineral oil) 10 22 

Metoclopramide   1 

Analgesics 

Indomethacin 3   

Ketorolac   2 

Anti- infective  

Nitrofurantoin - 1 

Endocrine  

Insulin by sliding scale - 23 

Skeletal muscle relaxants 

Chlorzoxazone 3   

Drugs exceeding recommended dose 

Digoxin>0.125mg/day 12 6 

Spironolactone>25mg/day 7 6 

2. Potentially inappropriate medications and classes to avoid in older adults with certain diseases and syndromes 

Constipation 

Pheniramine   1 

Diltiazem   1 

Cardiac failure 

Aspirin   4 

Seizures 

Tramadol   1 

History of fall or fracture  

Clonazepam   1 

Peptic ulcer disease 

Diclofenac without gastroprotective agent   1 

3. Drugs to be used with caution in older adults 

Aspirin for adults > 80 yrs for primary prevention 1 2 

Carbamazepine 2 2 

Mirtazepine 6 - 

SNRIs/SSRIs/TCAs 16 - 

Prasugrel - 1 

 

O.P.D. prescriptions 

 The mean age of the patients was 72.20 ±5.68 years 

(range 65-91 years). 

 The average number of drugs per prescription 

(encounter) was 3.91±1.93 (range 2-10 drugs). 

 Only 1.75% of the drugs given (i.e.23 drugs out of 

1311) were prescribed by generic name. 
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 44.78% of encounters resulted in prescription of an 

antibiotic. 

 1.49% of encounters resulted in prescription of an 

injection. 

 34.02% of the prescribed drugs were from the 

W.H.O. essential drugs list. 

Ceftriaxone was the most commonly prescribed antibiotic 

for I.P.D. patients (25.31% patients) while for patients 

visiting O.P.D. the most common antibiotic was the 

combination of Amoxicillin+Clavulinic acid (8.96% 

patients). Diuretics followed by β blockers and Calcium 

channel blockers were the most commonly prescribed 

drugs acting on cardiovascular system.  

Insulin was prescribed to 16.18% of I.P.D patients for 

Diabetes Mellitus. For both I.P.D. and O.P.D. patients 

Metformin or combination of Metformin and 

Sulfonylureas was the preferred drug for Diabetes.  

Pantoprazole was the most commonly used agent for 

treatment of peptic ulcer in I.P.D (60.17 % patients) as 

well as O.P.D. patients (21.49% patients). No major 

drug- drug interactions were reported. No serious adverse 

drug events were reported. 15 patients however had 

adverse effects to their medications which were expected 

adverse effects of the drugs used.  

Drugs used in IPD patients 

The number of PIMs seen was highest (52/116) in 

medicine department. However, all the patients in 

psychiatry department received at least 1 PIM. 

Drugs used in OPD patients 

The maximum number of PIMs was seen in department 

of psychiatry where more than 80% patients received at 

least 1 PIM. 

 

Figure 1: Percentage of I.P.D. patients with PIMs as 

per Beers criteria. 

37.76% patients in I.P.D. and 26.87% patients in O.P.D. 

received a medication which was potentially 

inappropriate as per Beers 2012 criteria. 7.58% 

(234/3088) of total medications prescribed to patients in 

the study were potentially inappropriate. 62.24% IPD 

patients did not receive any PIM. 30.70% received 1 PIM 

and 7% of patients received 2 or more PIMs respectively. 

More than 60 % of patients over the age of 80 received at 

least 1 PIM where as less than 35 % patients between age 

groups of 60-69 and 70-79 received PIMs.  

Table 3: PIMs as per age of patients in I.P.D. patients. 

Age 

group 

Number of cases 

(%) 

Number of patients 

receiving PIMs (%) 

60-69 103(42.73) 36(34.95) 

70-79 110(45.64) 38(34.55) 

80+ 28(11.61) 17(60.71) 

Total 241(100) 91 

There was a statistical difference (p value ˂0.05) between the 

age groups and number of PIMs 

Table 4: PIMs as per Gender in I.P.D. patients. 

Sex 
Number of cases 

(%) 

Number of patients 

receiving PIMs (%) 

Male 124(51.54) 51(41.13) 

Female 117(48.55) 40(34.18) 

Total 241(100) 91 

41.13% males and 34.18% females received PIMs. There was 

no statistical difference (p value >0.05) between sex of patients 

and PIMs they received. 

Table 5: PIMs as per number of drugs in I.P.D. 

patients. 

No. of drugs 

Prescribed 

No. of cases 

(%) 

No. of patients 

receiving PIMs (%) 

1-6 88(36.51) 21(23.86) 

7-10 130(53.94) 53(40.76) 

>11 23(9.54) 17(73.91) 

Total 241(100) 91 

73.91% patients (17/23 patients) who were prescribed 

more than 11 drugs received a PIM. 40.76% patients 

(53/130 patients) who were prescribed between 7-10 

drugs received a PIM. Only 23.86% patients (21/88 

patients) who were prescribed less than 7 drugs received 

a PIM. There was a significant increase in the number of 

PIMs (P ˂0.05) as the number of drugs prescribed to a 

patient increased (Table 5). 73.13% patients attending 

OPD didn’t receive any PIM. 19.40% received 1 PIM. 

Only 7.46% patients received 2 or more PIMs. 

36.11% patients above the age of 80 years received a 

PIM. 31.14% patients between ages of 60-69 years 

received a PIM and 22.03% patients between 70-79 years 

received a PIM.  
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Table 6: PIMs as per age of patients in O.P.D. 

patients. 

Age 

group 
No. of cases (%) 

No. of patients 

receiving PIMs (%) 

60-69 122(36.41) 38(31.14) 

70-79 177(52.84) 39(22.03) 

80+ 36(10.75) 13(36.11) 

Total 335(100) 90 

There was a statistical difference (p value ˂0.05) between the 

age groups of the patients and PIMs. 

Table 7: PIMs as per gender in OPD patients. 

Sex No. of cases (%) 
No. of patients 

receiving PIMs (%) 

Male 172(51.34) 47(27.32) 

Female 163(48.66) 43(26.38) 

Total 335(100) 90 

There was no statistical difference (p value >0.05) between sex 

of the patients and PIMs. 

Table 8: PIMs as per the number of drugs prescribed 

in OPD patients. 

No. of drugs 

prescribed 

No. of 

cases (%) 

No. of patients 

receiving PIMs (%) 

1-6 303(90.45) 65(21.45) 

7-10 32(9.55) 25(78.12) 

11+ 0(0) 0(0) 

Total 335(100) 90 

There was a significant increase in the number of PIMs (p value 

˂ 0.05) as the total number of drugs prescribed increased. 

21.5% receiving between 1-6 drugs were prescribed 

PIMs. Out of this 16.2% patients received 78.12% 1 PIM 

where as 5.28% received more than 2 PIMs. PIM (Table 

8) patients receiving more than 6 drugs received. In this 

group 50% patients received 1 PIM and 28.13% received 

more than 2 PIMs.  

DISCUSSION 

Drug therapy is most common and important treatment in 

elderly people. Most geriatric patients take medications 

for long durations to control chronic conditions such as 

diabetes, hypertension, heart failure etc. Drugs are also 

used for shorter periods for symptomatic relief from 

conditions such as pain, to treat infections and 

prophylactically to prevent diseases. 

A majority of the patients in our study were admitted to 

the departments of medicine (27.78% patients) and 

surgery (24.50% patients). This trend is similar to studies 

done in elderly patients in India and in Nepal.
15, 16 

The 

age group of 65-74 years had the highest number of 

patients (68.75%); whereas only 4.17% patients were 

above 85 years. These trends in age group patterns are 

comparable to similar a study done in India.
17 

 

Figure 2: Percentage of O.P.D. patients with PIMs as 

per Beers criteria. 

The average number of drugs per patient was 3.91±1.93 

for O.P.D comparable with 4.25 drugs in other similar 

study in O.P.D. patients by Zaveri et al.
16

 The average 

number of drugs used was 7.37 ±2.22 for I.P.D. patients. 

This was comparable to two similar studies.
17,18

 where 

average number of drugs in elderly patients in I.P.D. was 

7.30 and 7.73 respectively. This was lower than 9.52 

drugs as per a study by Momin et al and 8.42 per patients 

as per a study done in the Bangalore.
1,19,20

 The difference 

could be because the studies were done only in medicine 

wards where comparatively higher number of drugs are 

used where as our study included all other departments as 

well. 

10.82% of the formulations used in our study were FDCs. 

Use of F.D.C.s results in an underestimation of actual 

number of drugs prescribed. The average drugs per 

patient would go up by more than 13% for O.P.D. and 

9% for I.P.D. patients if the individual contents of fixed 

dose combination drugs were taken into account. In 

elderly with renal and hepatic dysfunction, F.D.C.s may 

lead to unnecessary and prolonged exposure to drugs and 

increase risk of toxicity.
15

 

Less than 40% of total drug formulations were from the 

essential drug list. This is similar to 44% use of essential 

drugs by a study done in Bhavnagar.
19

 The total number 

of drugs prescribed by generic name was less than 5%. 

This was significantly lower than 36.8% in a study done 

by Shankar et al and 48.79% in another study in elderly 

done by Jhaveri et al.
18,19 

There is need to reinforce 

prescribing drugs by generic name as this will ultimately 

lead to rational use of drugs and reduce the cost to the 

patients.
17

 

Based on Beers criteria 2012, 118 out of 1311 (9%) of the 

drugs prescribed in O.P.D. were inappropriate. 90 

(26.87%) of patients received at least 1 PIM. This is 

similar to a study done in elderly patients in medicine 

out-patient department in India where 7.42% of drugs 

prescribed were inappropriate and 23.58% patients 

received at least one inappropriate drug.
16

 116 out of the 

total 1777 (6.53%) drugs prescribed in wards were 

inappropriate and 91 (37.76%) patients received at least 1 
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PIM. The trend is similar to a study in elderly patients 

where 27.25% patients received one PIM and 4.65% 

drugs were inappropriate.
17

 

As the total number of drugs prescribed to patients 

increased there was a statistically significant increase in 

the number of PIMs received.
 
There should also be mass 

awareness amongst physicians about rational use of 

drugs. Educational programmes are needed to reinforce 

rational prescribing by physicians. Care should be taken 

while prescribing potentially inappropriate drugs to 

elderly patients and any adverse effects should be 

identified at earliest.
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