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ABSTRACT
Background: India stands at 3rd position with large elderly population in the world. Elderly population has special
problems related to health, social support, and economic security. Comorbidities in elderly people are frequent, which
require use of multiple medications which increases the number of inappropriate medications
noncompliance,
economic burden, adverse drug reactions (ADRs), and drug interactions. The overall incidence of ADR is two to three
times higher due to physiological and pharmacological variations. Currently used screening tools for inappropriate
prescription in old age are: Beers criteria and inappropriate prescribing in the elderly tool (IPET).
Methods: A prospective observational study of elderly patients of either sex admitted in the medicine ward, conducted
from May 2019-November 2019. A total of 102 prescriptions were collected and analysed. Data was analysed using
Microsoft excel.
Results: In this study most of the patients (67 out of 102) were in the age group 65-70 years with male population
(73%) dominance. Most of the patient were admitted due to cardiovascular (35.84%) and respiratory system (14.15%)
disorder. Anti-diabetics (17.64%) followed by anti-microbials (14.24%) were the most commonly prescribed medicines
in this study. Our study revealed poly pharmacy in geriatric patients with an average number of drugs per prescription
being 6.07. According to BEER’s criteria 3.47% of total drugs prescribed were inappropriate
Conclusions: In this study most of the patients had co morbid conditions, cardiovascular disease and diabetes being
the common cause led to polypharmacy. A high number of potential prescription errors were found.
Keywords: Elderly, Beer’s criteria, Inappropriate prescribing in the elderly tool, Polypharmacy

INTRODUCTION
The elderly population is increasing rapidly worldwide.
Their growth rate (1.9%) is higher than general population
(1.2%).1
At present, India is the third country after China and USA
with large elderly population in the world. Elderly
population has special problems related to health, social
support, and economic security. Their healthcare need
differs from younger people.

Though elderly is reported to be responsible for half the
total drug usage, less than 5% of randomized control trials
have been designed for them.2 Therefore, data available
from younger subjects are used to guide prescribing in
elderly.
Physiological and pharmacological variations in elderly
population include decreased total body mass, blood flow
to various organs, immunity, and nervous functions;
down-or upregulation of various receptors; and
disturbance in first pass metabolism, bioavailability,
metabolism, and excretion.3,4
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Presence of comorbidities in elderly people require use of
multiple medications which increase the irrational
prescription, use of inappropriate medications,
noncompliance, economic burden, adverse drug reactions
(ADRs), and drug interactions.5 The overall incidence of
ADR is two to three times higher and most of them are
potentially avoidable in elderly patients.6
At present, there are only two well-described and validated
screening tools for IP in old age in literature aimed at
regular clinical use: Beers criteria and IPET. Beers’ criteria
dominate the international literature since they were first
described in 1991. Originally, Beers criteria were in
essence, a list of 30 drugs to be avoided in the elderly
population, regardless of diagnosis. Beers criteria have
been subsequently modified to facilitate use in
community-dwelling elderly and have been recently
updated by, The American geriatrics society in 2012.7

Procedure
Study was conducted at the outpatient department of
medicine. The elderly patients visiting to hospital were
enrolled in the study considering the inclusion and
exclusion criteria. Informed consent was taken from each
patient at the time of enrollment in to the study. Details
regarding demography, disease and treatment was
collected from the OPD cards of the patient in a specially
designed patient data collection form and potentially
inappropriate medication was noted as per Beers criteria.
Statistical analysis
Results were expressed as mean, standard deviation and
percentages.
RESULTS

The present study was conducted to analyses prescription
pattern and inappropriate drug usage in elderly patients by
Beer’s criteria.

Figure 1 and 2 shows that most of the patients (67 out of
102) were in the age group 65-70 years with male
population (73%) dominance.

METHODS

Figure 3 shows that majority of the patient were admitted
due to cardiovascular (35.84%) and respiratory system
(14.15%) disorder.

Source of data
Elderly patients visiting medicine outpatient unit in Al
Azhar medical college and super specialty hospital were
analyzed.
Study criteria
Elderly patients were enrolled by taking their consent into
the study by considering following criteria:

Anti-diabetics (17.64%) followed by antimicrobials
(14.24%) were the most commonly prescribed medicines
in this study. Whereas ranitidine, aspirin, and diclofenac
were reported as commonly utilized drugs (Figure 4).
Average number of drugs per prescription was 6.07
(Figure 5).
Table 1 showing potentially inappropriate
prescribed based on Beer’s criteria.

drugs

Inclusion criteria
80
Elderly patients visiting OPD of medicine, patients of
above 65 years and of either sex and patients who were
willing to participate in the study were included in the
study.
Exclusion criteria

70
60
50

Patients of below 65-year age and who were not willing to
participate in the study were excluded from the study.

Number of
prescriptions40

Methods of collection of data

30

Study site: Study was conducted in outpatient department
of medicine at Al Azhar medical college and super
specialty hospital.

20

Study duration: Study was carried out for a period of 6
months (May 2019-November 2019).

0

Study design: Descriptive study.

67

18
11
6

10

Age 65-70 71-75 76-80 81-90
(years)
Figure 1: Age distribution of geriatric patients.
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27%
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73%

7
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0

0
<5
drugs

Respiratory system

9
12
6

Endocrine system

15
15

Central nervous
system
others

Figure 3: Distribution of patients by system affected.
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Category

A

Renal system

9

91
74

Number of
drugs

69
60

54

54

48
40
16

12

Figure 4: Most common drugs used.

>12
drugs

Table 1: Potentially inappropriate drugs prescribed
based on Beer’s criteria.

GIT

36

9-12
drugs

Figure 5: Number of drugs per prescription.

Figure 2: Gender distribution of geriatric patients.
Cardiovascular
system

6-8
drugs

B
C

Name of drugs
Generally, to be avoided in
older adult
Alprazolam
Diazepam
Chlorpheniramine
Diclofenac
Drugs that exceed maximum
recommended daily dose
Bisacodyl
To be avoided in combination
with specific co morbidities

No. of
drugs

4
3
2
5

4
Nil

DISCUSSION
In this study most of the patient (67 out of 102) were in the
age group 65-70 years with male population (73%)
dominance. The study conducted by Rozenfeld et al was
reported by 85% of the sample, with a mean of 3.7
products per person (standard deviation=2.9). About half
the sample used one to four medications and a third used
five or more. The highest number of drugs used per patient
was 24. More women than men used multiple medications.
Men who reported five or more diseases were five times
more likely to use multiple drugs than men with up to two
(zero, one, or two) diseases (prevalence ratio 5.21, 95%
confidence interval=2.48-10.90). Women who reported
five or more diseases were nearly four times more likely to
use multiple drugs than women with up to two diseases
(prevalence ratio 3.67, 95% confidence interval=2.246.02). Of the active substances used by the sample, 10%
were considered inappropriate.8
Most of the patient were admitted due to cardiovascular
(35.84%) and respiratory system (14.15%) disorder. In a
previous study among the elderly by Lohani et al,
respiratory followed by cardiovascular disease were
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shown to be the predominant reasons for admission.9 Antidiabetics (17.64%) followed by anti-microbials (14.24%)
were the most commonly prescribed medicines in this
study. Ranitidine, aspirin, and diclofenac were reported as
commonly utilized drugs by Shah et al.10 Whereas;
ranitidine, multivitamins, amlodipine, ipratropium, and dinitro-salicylic acid were commonly observed drugs by
Shankar.11

5.

6.

7.
Our study revealed poly pharmacy in geriatric patients
with an average number of drugs per prescription being
6.07. This deviates from the WHO standard of 1.6-1.8. In
the present study according to BEER’s criteria 3.47% of
total drugs prescribed were inappropriate as compared to
4.1% in a study conducted by Harugeri et al in South
India.12

8.

9.
CONCLUSION
In this study most of the patients had co morbid conditions
which led to polypharmacy. A high number of potential
prescription errors were found. The study has highlighted
the need to pay attention to prescription writing and reduce
the practice of inappropriate prescribing to aim at a healthy
ageing in India
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