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ABSTRACT
Objectives: The aim of the study was to estimate the prevalence of polypharmacy, identify the age groups commonly associated with polypharmacy,
study the correlation between duration of hospital stay and polypharmacy, and identify the diseases commonly associated with polypharmacy

Methods: Record-based, prospective, and cross-sectional study among 370 inpatients of a tertiary care hospital in Kerala. Prescriptions containing
≥3 drugs were collected from inpatient medical records of patients with at least 3 days hospital stay. The number of drugs ≥5 was considered as
polypharmacy in the present study.

Results: The prevalence of polypharmacy was 93% and average the number of drugs per prescription was 8.81±3.097. Average number of drugs per
prescription was significantly high among patients >60 years. Percentage of prescriptions with polypharmacy among patients with duration of stay
3–5 days, 6–8 days, and ≥ 9 days was found to be 89.4, 98.6, and 100, respectively. There was a significant positive association between duration of
hospital stay and percentage of prescriptions with polypharmacy as well as average number of drugs per prescription. Diseases or comorbidities most
commonly associated with polypharmacy were hypertension, diabetes mellitus, cerebrovascular accidents, coronary artery disease, and dyslipidemia.
Conclusion: The prevalence of polypharmacy was high in the present study (93%) when compared to similar studies. Age >60 years was strongly
associated with the prevalence of polypharmacy, but gender was not found to be factor. Duration of hospital stay was an important factor positively
associated with percentage of prescriptions with polypharmacy as well as number of drugs per prescription.
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INTRODUCTION

Polypharmacy is the use of several drugs together in the management
of disease. This term often suggests indiscriminate, unscientific,
or excessive prescription [1]. There is no consistent definition for
polypharmacy in the literature and many authors define it as the use
of five or six medications [2]. A simple definition of polypharmacy
would be the administration of more medicines than clinically
indicated [3]. Concomitant use of several drugs for a patient is often
necessary for achieving therapeutic response or in cases when the
patient is suffering from more than one disease. Patients may also
take “over the counter” drugs in addition to prescription medications.
Polypharmacy may be appropriate if all drugs in the regimen address
recognized indications or inappropriate if more drugs prescribed
than necessary [1].
When several medications are used simultaneously, there is an
increased risk of drug-drug interactions (DDI) and adverse drug
reactions (ADR) [4]. The number of concurrently used drugs is the
most important predictor of these complications [5]. Studies from
all over the globe have shown that a considerable part of hospital
admissions is precipitated by drug-related problems and iatrogenic
illness [6]. Polypharmacy may be responsible for unnecessary health
expenditures directly due to the cost of medications and indirectly due
to the increased number of hospitalizations caused by drug-related
complications [7]. These factors eventually lead to increased patient
costs, non-adherence to treatment, increased rate of patient morbidity,
and morbidity [8,9]. Over the past 20–30 years, problems related to
aging, multimorbidity, and polypharmacy have become a prominent
issue in global healthcare. The consequences of polypharmacy and
drug interactions have already been documented by many researchers
particularly in Western countries [10,11].

Optimization of drug therapy by minimizing polypharmacy and
preventing drug-related problems such as drug-drug interactions may
save lives, enhance patient’s quality of life, and reduce health expenses.
Interventions to reduce polypharmacy must address several issues
such as the appropriateness of indication, drug-drug duplication in
the same class of therapeutics, inappropriate and complex dosing,
drug-drug interaction, drug disease interaction, drug food interaction,
coordination of the medication between primary care provider and
specialists, use of drug holidays, education of member regarding
adverse drug effects, and other issues related to compliance [12]. In
India, however, few studies have emphasized the role of polypharmacy
and drug interactions and the most of the researches on this topic are
centered among elderly. With this background, the aim of this study
is to analyze the prevalence of polypharmacy and predictive factors
associated with it like age, gender, duration of hospital stay, and
comorbidities, among inpatients of a tertiary care hospital in Kerala.
This study may help health-care professionals to optimize drug therapy
by minimizing polypharmacy and associated complications such as DDI
and adverse drug reactions.
Aim
The aim of the study was to analyze the prevalence and factors
associated with polypharmacy among inpatients of a tertiary care
hospital in Kerala.

Objectives
The objectives of the study are as follows:
1. To estimate the prevalence of polypharmacy
2. To identify the age groups commonly associated with polypharmacy
3. To study the correlation between duration of hospital stay and
polypharmacy
4. To identify the diseases commonly associated with polypharmacy
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METHODS
The prospective, record-based, and cross-sectional study was carried
out among inpatients of a tertiary care hospital for 3 months (August–
October 2020). Sample size was calculated as 370 using the formula,
n=z2pq/d2, with 5% margin of error on either side. Reference values
for sample size calculation were obtained from the study done by
Mohammed et al. among inpatients of tertiary care hospital [1]. In
patients receiving ≥3 drugs with duration of hospital stay at least
≥3 days were included in the study. Patients with known drug allergies
or history of drug abuse and emergency/intensive care unit patients
were excluded from the study.

Patients were visited from inpatient locations by the investigator.
Patients willing to take part were included in the study as per
inclusion criteria. Written informed consent was obtained from each
patient before accessing their medical records. Details required
from each patient were name, unique identification number, age,
sex, diagnosis, details of drugs with dose, route, frequency, and
time of administration. Only one prescription was collected from
each patient during hospital stay, 1 day before, or on the day of
discharge. All the relevant details collected were documented in data
collection form. Variables were coded and entered in Microsoft Excel
worksheet.
The number of drugs ≥5 was considered as polypharmacy in the
present study. Percentage of prescriptions with polypharmacy and
average number of drugs per prescription was taken as indicators to
calculate the prevalence of polypharmacy. Patients taking part in the
study were categorized into different age groups (≤18, 19–40, 41–60,
61–80, and >80 years). Average number of drugs prescribed in each age
group was calculated. Comparison was done among patients ≥60 and
>60 years as well as among males and females, regarding the average
number of drugs per prescription. Duration of hospital stay in days was
correlated with prevalence of polypharmacy as well as average number
of drugs prescribed. The disease conditions most commonly associated
with polypharmacy were identified. The number and percentage of
prescriptions with each condition were calculated.
Ethical considerations
The study was conducted after obtaining approval from the Institutional
Ethics Committee (IEC No: 068/20). Written informed consent
was taken from each participant and all the prevailing national and
international ethical guidelines were followed.

Statistical analysis
Data were entered into Microsoft Excel sheet and were analyzed using
Statistical Package for the Social Sciences (SPSS) version 16 software.
Assistance from biostatistics expert was taken for data analysis.
Descriptive statistics such as frequency, percentage, mean, and standard
deviations were used for analysis. Chi-square test and independent
sample t test were used to find the statistical significance. P < 0.05 was
taken as statistically significant.
RESULTS

Prevalence of polypharmacy
Total 370 prescriptions were evaluated during the study. Total number
of prescriptions with polypharmacy was 344 (93%). Total 3259 drugs
were prescribed and the average number of drugs per prescription was
8.81±3.097. Results are tabulated in Table 1.
Table 1: Prevalence of polypharmacy

Parameters for Prevalence of Polypharmacy

Number (n)

Total number of prescriptions (n)
Number of prescriptions with polypharmacy (n)
Percentage of prescriptions with polypharmacy (%)
Total number of drugs (n)
Average number of drugs per prescription

370
344
93.0
3259
8.81±3.097
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Age-wise distribution
Patients were divided into age groups <18, 19–40, 41–60, 61–80, and
>80. The frequency of polypharmacy in different age groups is detailed
in Table 2. There was a significant difference between average number
of drugs per prescription among patients ≤60 years and patients
>60 years. Results are detailed in Table 3.

Gender-wise distribution
Out of 344 prescriptions with polypharmacy, 153 were from males
and 191 were from females. There was no significant difference
between males and females regarding the average number of drugs per
prescription. Results are detailed in Table 4.

1. Relationship between duration of hospital stay and polypharmacy
Patients were categorized into three groups according to the duration
of hospital stay. Percentage of prescriptions with polypharmacy in the
groups 3–5 days, 6–8 days, and ≥9 days was found to be 89.4, 98.6,
and 100, respectively. There was a significant positive association
between duration of hospital stay and percentage of prescriptions with
Table 2: Age‑wise distribution

Age group

Number of
prescriptions
(n)

Number of
prescriptions
with
polypharmacy
(n)

Percentage of
prescription
with
polypharmacy
(%)

<18
19–40
41–60
61–80
>80

33
71
105
147
14

26
62
102
140
14

78.78
87.32
97.14
95.23
100

Table 3: Age‑wise comparison
Age group Number of
prescriptions
with
polypharmacy

Average
SD
number of
drugs per
prescription (n)

<60
>60

8.40
10.18

190
154

t

p

2.571 6.015 0.001
2.897

p value calculated by independent sample t‑test, p<0.05 considered as
significant. SD: Standard deviation

Table 4: Gender‑wise distribution

Gender

Number of
prescription with
polypharmacy (n)

Average
number
of drugs

SD

t

p

Male
Female

153
191

9.27
9.14

2.812
2.901

0.425

0.671

p value calculated by independent sample t‑test, p<0.05 considered as
significant. SD: Standard deviation

Table 5: Duration of hospital stay and polypharmacy

Duration Number of prescriptions
Total, n
of
(%)
Without
With
hospital
polypharmacy, polypharmacy,
stay
n (%)
n (%)
3‑5
6‑8
≥9
Total

25 (10.6)
1 (1.4)
0 (0.0)
26 (7.0)

211 (89.4)
69 (98.6)
64 (100)
344 (93.0)

χ2

p

236 (100) 12.789 0.002
70 (100)
64 (100)
370 (100)

Duration of hospital stay stated in days. p value calculated by independent
sample t‑test, p<0.05 considered as significant
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Table 6: Duration of hospital stay and average number of drugs
Duration of hospital stay
3–5
6–8
≥9
Total

Number of drugs per prescription
<5, n (%)

5–9, n (%)

≥10, n (%)

25 (10.6)
1 (1.4)
0 (0.0)
26 (7.0)

155 (65.7)
25 (35.7)
17 (26.6)
197 (53.2)

56 (23.7)
44 (62.9)
47 (73.4)
147 (39.7)

Total, n (%)

χ2

p

236 (100)
70 (100)
64 (100)
370 (100)

74.276

0.001

Duration of hospital stay stated in days. P value calculated by independent sample t‑test, p<0.05 considered as significant

polypharmacy. Similarly, we could see a positive correlation between
duration of hospital stay and number of drugs per prescription. Details
are given in Tables 5-6.

Diseases associated with polypharmacy
Disease conditions commonly associated with polypharmacy included
diabetes mellitus, hypertension, cerebrovascular accident, coronary
artery disease, and dyslipidemia. The incidence of polypharmacy in
these conditions is detailed in Table 7.
DISCUSSION

In the present study, 93% of prescriptions were found to have ≥5 drugs
(polypharmacy). This is high when compared to the results from the study
done by Mohammed et al. among South Indian population in 2012 [1]. In
that study, 59.82% patients were receiving ≥5 drugs. In the study done by
Rakesh et al., 66.19% study subjects were on polypharmacy [13].
In the present study, the number of drugs per prescription ranged
from 3 to 20 with an average of 8.81±3.097. In the study done by Salwe
et al., mean number of drugs prescribed at admission was 7.61±3.37
and 5.48±2.46 at discharge [14]. In the study done by Rakesh et al.,
the number of drugs per prescription ranged from 1 to 10 and mean
number of medications used by patients was 4.84±1.945 [13].

For the evaluation of age-wise distribution, the participants were
divided into five age groups. The age group ≥80 had polypharmacy in all
prescriptions (100%). This is followed by age groups 41–60 and 61–80
with 97.14 and 95.23% prevalence of polypharmacy, respectively. In
the study by Rakesh et al., proportion of polypharmacy was higher in
70–79 years age group (81.6%) [13]. In the study by Mohammed et al.,
polypharmacy was more prevalent in the age group 19–60 years [1]. In
the present study, there was a significant difference between average
number of drugs per prescription among patients ≤60 years and
patients >60 years. In the study by Rakesh et al., the highest prevalence
of polypharmacy was seen in 70–79 years age group. Rieckert et al. have
demonstrated that being ≥85 years old was significantly associated
with a lower risk for excessive polypharmacy (≥10 drugs). Rohini Gupta
et al. have pointed out that polypharmacy was highest in the age group
of 76–80 years. [15].

In the present study, there was no significant difference between males
and females regarding the average number of drugs per prescription.
Similar findings could be seen in the studies by Rieckert et al. and
Rakesh et al. [10,13]. However, in a study done by Mohammed et al. and
Slabaugh et al., the proportion of polypharmacy was higher in the male
gender [1,16].

We could see a significant positive association between duration of
hospital stay and percentage of prescriptions with polypharmacy.
Similarly, there was a positive correlation between duration of hospital
stay and number of drugs per prescription. Similar findings could be seen
in the study by Mohammed et al., in which there was an increase in major
polypharmacy (≥5 drugs) with increase in length of hospital stay [1].
In their study among elderly patients of a tertiary care hospital, Salwe
et al. observed a positive correlation between number of days stayed
in hospital with an increase in number of drugs. In that study, increase
in 1 day stay by an elderly leads to an increase in number of drugs by a
factor 0.296 during inpatient period and 0.095 at discharge [14].

Table 7: Diseases associated with polypharmacy
Disease

Number of
Number of
prescriptions prescriptions
(n)
with
polypharmacy

Percentage of
prescriptions
with
polypharmacy

Diabetes
mellitus
Hypertension
Cerebrovascular
accident
Coronary artery
disease
Dyslipidemia

144

141

97.92

63

61

96.83

161
45
72

155
44
71

96.27
97.78
98.61

Diseases or comorbidities most commonly associated with
polypharmacy in the present study were hypertension, diabetes
mellitus, cerebrovascular accidents, coronary artery disease, and
dyslipidemia. More or less similar conditions could be seen associated
with polypharmacy in different studies. In the study by Rieckert et al.
and Rakesh et al. have demonstrated, hypertension, dyslipidemia,
diabetes mellitus, osteoarthritis, ischemic heart disease, and central
nervous system disorders were commonly associated conditions with
polypharmacy [10,13]. In the study done by Rathod et al., hypertension,
diabetes mellitus, osteoarthritis, COPD, and gastritis were the
most common conditions associated with polypharmacy [17]. The
study by Dutta and Prashad has revealed that bad self-rated health,
diabetes, depression, and hypertension are the major risk factors of
polypharmacy among elderly in India [18].
Recommendations
Potentially inappropriate medicines in the prescriptions may be analyzed.
Interventional studies are needed to evaluate the clinical significance
of polypharmacy and whether optimizing therapy by minimizing the
number of drugs can reduce drug-related morbidity or mortality.
CONCLUSION

This study threw light on the prevalence polypharmacy of among
inpatients of a tertiary care hospital in Kerala. The prevalence of
polypharmacy was high in the present study (93%) when compared
to similar studies. Age >60 years was strongly associated with the
prevalence of polypharmacy, but gender was not found to be factor.
Duration of hospital stay was an important factor positively associated
with percentage of prescriptions with polypharmacy as well as number
of drugs per prescription. Disease conditions commonly associated
with polypharmacy included diabetes mellitus, hypertension,
cerebrovascular accident, coronary artery disease, and dyslipidemia.
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