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Background: Geriatrics are the rapidly growing age group suffering with two or more chronic diseases leading
to polypharmacy. Polypharmacy can boost the risk of adverse events, drug interactions and medication no
adherence. This study aims at investigating the prevalence, different factors and consequences associated with
polypharmacy in geriatrics.
Methodology: A prospective observational study was carried out for a duration of nine month in a private
corporate hospital, Coimbatore, Tamil Nadu. Patients above 65 years were included in the study. The collected
data was investigated for polypharmacy and analyzed for factors and consequences associated with
polypharmacy.
Results: A total of 344 patients were included in the study. The average age of the study population was found
to be 72.9 ± 6.5. Average hospital stay of the study population was found to be 10.22±8.7 days. A total of 2034
drugs were prescribed for the study population. The average number of drugs prescribed for the study
population was found to be 9.68 (±1.94) with minimum of 5 drugs to the maximum of 14 drugs during the study
period, 110 (52%) among the study population were found to be prescribed with potentially inappropriate
medications. The mean value of drug related problems in the study population was found to be 1.81±1.3.
Conclusion: The prevalence of polypharmacy and potentially inappropriate medications use were very high
among the study population. This study assured the need of close monitoring of patients under polypharmacy
since it can lead to higher number of drug related problems and increased hospital stay.
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INTRODUCTION
People aged above 65years (Geriatrics) are the rapidly
growing age group. Most of the geriatric population have two or
more chronic diseases (Islam et al., 2014; Vu et al., 2004).
Multiple comorbidity often leads to the use of more medications
which is referred to as polypharmacy. Polypharmacy can be
defined as either the concomitant use of five or more drugs or the
administration of more medications in treating of multiple
chronic diseases that are indicated clinically (Jyrkka et al., 2011,
Reason et al., 2012). Adverse drug events, drug-drug and drug
.
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disease interactions are strongly connected with polypharmacy
(Mitty et al., 2009). Polypharmacy can also boost the risk of nonadherence, which results in suboptimal medication effectiveness
and poor clinical consequences (Maher, 2014). If the medication
non-adherence is not identified by the provider, they either
increase the initial dose or add a second agent which in turn
increases the health care costs and risk of adverse drug events
(ADE) (Johnell and Klarin, 2007). A longitudinal study reported
that the polypharmacy (use of 5 or more medications) increased the
odds of an ADR related hospital visit by 88% compared with the
use of fewer medications (Bourgeois et al., 2010) and it was also
observed that each additional medication increase the risk by 7%
(Damian et al., 2013; Vu et al., 2006). Increased ADR and
associated expenditure results in the escalation of overall cost.
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Thus, it is significant to recognize the prevalence and
factors associated with polypharmacy. A reduction in
polypharmacy in turn results in reduction of morbidity, mortality
and health expenditure (Johnell and Klarin, 2007, Parameswaran
Nair, 2016). Over the past 2-3 decades, global health care is facing
prominent issues associated with age, comorbidities and
polypharmacy. On literature survey related to polypharmacy and
its consequences among elderly, it is observed that most of the
researches addressed western population (Maher et al., 2014;
Nobili et al., 2011; Trumic et al., 2012). Even though few
researchers studied polypharmacy among geriatrics in Indian
population, the consequences and contributing factors associated
with polypharmacy were addressed only in few studies.
(Rambhade et al., 2012; Salwe et al., 2016). There is a need to
evaluate the prevalence, factors and consequences of
polypharmacy among elderly patients as they are the main
consumers of drugs. This study aimed to investigate the prevalence
and different factors associated with polypharmacy in geriatrics.
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the study subjects were on polypharmacy, who were enrolled for
further evaluation and considered as the study population.
Gender
The study population consists 130 (61%) males and 82
(39%) were females (Fig.1).

female
39%

male
61%

Fig. 1: Gender categorization.

METHODOLOGY
The work entitled “a prospective observational study on
polypharmacy in geriatrics at a private corporate hospital” was
carried out for a duration of nine months in a private corporate
hospital, Coimbatore, Tamilnadu. The protocol (Ref No.
SRH/DEAN/F.19/2013) was presented and approval was taken
from Institutional Human Ethics Committee (IHEC) before
commencement of the study. The consent forms and study
protocol were abided to the IHEC guidelines. Patient’s age of 65
yrs. and above were included in the study and who were unwilling
to participate in the study and out patients were excluded.
Data Collection Procedure
Regular ward rounds were carried out in all the wards of
general medicine department by the researcher. Each patient’s
medication profile was reviewed. Patients who met the inclusion
criteria were briefed on the project and consent was obtained. The
data from medical chart were recorded in customized data entry
form.
The collected data were analyzed for factors and
consequences associated with polypharmacy. DRPs were
calculated by the sum of ADR, drug interaction and drug allergy.
Statistical analysis
The qualitative and quantitative data was presented in
proportionality and mean respectively. The categorized data
(comorbidities, number of drugs and number of DRPs) was
compared by Chi–square test (or) Fischer’s exact test. P value less
than (<0.05) was considered as statistically significant.
RESULT
Prevalence
According to inclusion and exclusion criteria, 344
patients were included in the study. Out of which, 210 (61%) of

Age
The result indicated that majority of the patients were in
the age group of 65-69 years. The average age of the study
population was found to be 72.9 ± 6.5 years with a maximum of
95 years.
Social Status
An attempt was made to understand the social habit of
the study population (Fig. 2). The study revealed that 23(11%)
patients were alcoholics, 31(15%) patients were found to be
smokers, 17(8%) patients were found to be smokers and alcoholics
and 139 (66%) patients were teetotalers in the overall population.
Alcoholics,
23, 11%
smokers, 31,
15%

smokers and
alcoholics,
17, 8%

teetotalers,
139, 66%

Alcoholics

smokers

smokers and alcoholics

teetotalers

Fig. 2: Social Status.

Comorbidity
The comorbid conditions of the study population were
analyzed (Fig. 3). 90 (43%) of the study population had DM
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(Diabetes Mellitus), 61 (29%) of the population had hypertension,
37 (18%) were suffering from CVD (Cardio Vascular Diseases).

OTHERS

24

LRTI

12

DISLIPIDEMIA

Number of drugs
The number of drugs prescribed for the study population
was calculated (Fig.5). The result revealed that total of 2034 drugs
was prescribed. The average number of drugs prescribed in the
study population was found to be 9.68 (±1.94) with a minimum of
5 drugs to the maximum of 14 drugs. 60% of the study population
was found to be under polypharmacy.
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Fig. 3: Comorbidities.
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The number of disorders observed with the individual
patient has revealed that 77% of the study population had a
minimum of 2 comorbidities. The average number of comorbidity
of the overall study population was found to be 2.54 (±1.86). The
minimum number was 1 comorbidity and the maximum number
was found to be 6.
Hospital stay
The length of hospital stay of the study population was
analyzed (Fig. 4) and the average hospital stay of the study
population was found to be 10.22±8.7 days. The maximum
number of hospital stay was found to be 56 days and minimum
number was 2 days.
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Fig. 4: Hospital Stay.
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Fig. 5: Polypharmacy.

Potentially Inappropriate Medications (PIMs)
During the study period, 110 (52%) of the study
population were found to be prescribed with PIMs listed in Beers
criteria.
Adverse Drug Reaction
A total number of 48 ADR were identified in the study
population. In that, 34 were associated with PIM use and 14 ADR
were associated with non-PIM use. The study result revealed that
one among three PIM users were found to have at least one ADR.
Drug Interaction
The average number of drugs were 7.7(±1.94). The
average number of drug interactions per prescription was found to
be 2.05(±14.5).
Drug Related Problems
The DRP among the study population were analyzed
(Fig.6) It was found that 27(13%) of the study population were
free from DRPs. Majority of the study population had at least one
drug related problems. The mean value of DRP in the study
population was found to be 1.81±1.3 with maximum observed
number of DRP per patient was six.
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Fig. 6: Drug Related Problems in Study Population.

Statistical Analysis
On assessment of the association between “number of
drugs” and “number of “Comorbidities” (Table.1), the result
proved that “number of drugs” are statistically associated with
“number of Comorbidities” at 0.01 level of significance. This
result indicates that multiple comorbidities are one of the reasons
for polypharmacy.
Table 1: Assessment of association between “number of drugs” and “number
of Comorbidities” (*P < 0.01).
No. of Drugs
Chi
Variance
square
P value
5-8
9-12
12-16
value
1
23
19
6
2
18
42
5
No. of
3
12
30
9
21.82*
0.005
Comorbidities
4
11
7
9
5
7
9
3

DISCUSSION
The study highlights the prevalence of polypharmacy in
the geriatric population which is in line with former researches
(John and Kumar,2013, Nobili et al., 2011). It has been well
established that there is an increased possibility of the intake of
several medications including prescription, dietary or herbal
supplements, non-prescription concurrently as geriatric population
appears to be affected with multiple comorbidities. It has been
found that age, comorbid conditions, number of drugs during
hospital stay became the predictors of polypharmacy prevalence in
in this study.
Polypharmacy was found to be predominant among
males and the ratio of male to female was 3:2 which was similar to
a study conducted by Nagaraju (2012) also reported that males are
more susceptible to polypharmacy. The male predominance of
polypharmacy among geriatrics is probably because they are more
prone for multiple co-morbidities (Borah et al., 2017). The mean
age of the study subjects was found to be 72.9 ± 6.5 years with a
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maximum of 95 years. The prevalence of polypharmacy was
highest in the age group of 65-69 years. The multiple comorbidity
results in reduced life expectancy which might be the reason for
more number of patients in the age group of 65-69 years.
Moreover average Indian life expectancy is in between 65-70 years
(Cia,2015). The present study discloses majority of the patients
were teetotalers which is contradictory to a similar study
conducted by Dormann (2013) stating that smoking and alcohol
use were common among their study population. This result might
be biased because of the increased number of female population.
Females are less likely to accept their alcoholism and smoking
habits due to social stigma.
In the present study, the most common comorbid
conditions were diabetes (90; 43%), hypertension (61; 29%) and
37 (18%) were suffering from Cardio Vascular Disease (CVD).
According to International Diabetic Foundation (IDF), India have
maximum number of diabetes patients than any other country
(Gale et al., 2010; Kaveeshwar and Cornwall, 2014). A statistical
significant association was observed between comorbidities and
polypharmacy. Majority of the study population had a minimum of
2 comorbidities which is similar to the report published by
Papapetrou (2012), where the 31% of the study population had a
minimum of 2 disorders. This shows that as the age progresses, the
chances of multiple comorbidity is common (Wolff,2002) which
in turn reflects the prevalence of polypharmacy among geriatrics
(Lacro and Jeste, 1994, Park et al., 2012).
The average length of hospital stay was found to be
10.22±8.7 days which is alike to a study conducted by Nagaraju,
Padmavathy (2012) that shows the majority of the population were
discharged within a week. The average number of drugs prescribed
in the study population was found to be 9.68 (±1.94) with
minimum of 5 drugs to the maximum of 14 drugs. Majority of the
study population was found to be under polypharmacy. A similar
result observed in a study conducted by John and Kumar (2013)
also reported polypharmacy prevalence to be very high among
their study population. Geriatric population is more susceptible to
polypharmacy (Damian et al., 2013, John and Kumar, 2013, Lacro
and Jeste, 1994, Maher et al., 2014, Park et al., 2012). The current
study indicates that several comorbid conditions needs to be taken
into account as a predictor of polypharmacy and might require
newer prescribed drugs over and beyond the past medication due
to the worsening of the conditions. Moreover, physicians might
add newer treatment regimen to treat the condition that resulted in
hospital admission and also to prevent the potential adverse drug
reactions like gastroprotective drugs for patients on antibiotics,
NSAIDS etc. (Nobili et al.,2011).
PIM is a serious healthcare issue among geriatrics
resulting in enhanced risk of drug related problems. The
characteristics of PIM varies as geriatric population are cared in
wide range of hospital settings, from intensive care to community
(Miquel et al., 2010). During the study period, 110 (52%) among
the study population were found to be prescribed with PIMs listed
in Beers criteria which was comparatively low to a similar study
conducted by Praveen (2012) stating that PIM prevalence were
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38% in their study population. The use of anxiolytics as a
prophylaxis for hospital related anxiety might be the reason for
high prevalence of PIM which is equivalent to the study conducted
by Subeesh (Subeesh et al., 2015). The higher rate of PIM show
that the health care professionals fails in monitoring the
therapeutic regimen and adapts a disease-oriented approach
(Nobili et al., 2011). Risk of ADRs among geriatrics is higher as
they are on polypharmacy and necessitates to be vigilant on drug
therapy safety (Subeesh et al., 2015). The present study revealed
that one among three PIM users were found to have at least one
ADR. Drug response in geriatrics might be unpredictable as the
physiological functions are altered. PIMs were those drugs which
risk over weigh the benefit. A study shows that DRPs are related
to the drugs being used during hospital stay; addition of each drug
increases the risk of DRPs which has occurred in over whole range
of drugs (Viktil et al., 2007). It was found that 27(13%) of the
study population were free from DRPs while majority of the study
population had at least one drug related problems. Conversely,
polypharmacy might be appropriate and unavoidable in certain
patients, when it is being cautiously prescribed and monitored.
CONCLUSION
The prevalence of polypharmacy is very high among
geriatric population in the study site. The study supported the
consequences of polypharmacy and was closely associated with
multiple comorbidity and advanced age. A close and intensive
monitoring of geriatrics in regard with polypharmacy could
restrain the consequences. Clinical pharmacist could play crucial
role in handling this crisis efficiently, by performing regular
medication chart reviews, providing information and patient
counselling regarding drug safety and polypharmacy. A
multidisciplinary approach by involving physician, nurses and
clinical pharmacist to work as a team is the best way of dealing
with the challenges.
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