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Original Article

1. INTRODUCTION

Although polypharmacy literally means "use of more 
than one drug", there are multiple definitions in 

different sources.1,2 In a systematic review including 
1156 studies, the most common definition for 
polypharmacy was "use of 5 or more drugs per day".2  
The polypharmacy prevalence in elder population 

ABSTRACT

Background/Purpose: It was aimed to determine polypharmacy and 
potentially inappropriate medication status, which become more common 
over time and may lead important health issues particularly in geriatric 
population, and factors influencing on polypharmacy and potentially 
inappropriate medication.

Methods: The study included 446 patients (aged >65 years) presented to 
home care services for examination. The sociodemographic characteristics 
and all drugs used were recorded in all patients. The polypharmacy was 
defined as use of ≥5 drugs. The potentially inappropriate medication was 
assessed using EU (7) PIM list. Data were analyzed using SPSS software.  

Results: Mean age was 80.22 ±0.42 years. Of the patients, 98.4% had history 
of chronic disease while 96.5% were on regular drug therapy. The mean 
number of medications per day was 5.15 ±0.12. There was polypharmacy 
in 58.0% and potentially inappropriate medication in 57.6%. When the 
drugs used were categorized, it was found that cardiovascular system and 
nervous system drugs were most commonly used drug categories. When 
potentially inappropriate medication was classified, digestive system drugs 
were most commonly used drug class; followed by nervous system drugs. It 
was found that polypharmacy and potentially inappropriate medication were 
interrelated. Increasing number of chronic diseases and being bedridden 
were risk factors for both polypharmacy and potentially inappropriate 
medication. 

Conclusion: The rates of polypharmacy and potentially inappropriate 
medication were quite high in geriatric patients registered to home care 
services, with progressive increase over time. This group of patients should 
be addressed comprehensively and pharmacotherapy should be rearranged 
based on current guidelines. 
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5% acceptable margin of error. Patients over the age 
of 65 who agreed to participate in the study were 
included, patients who did not agree to participate 
and those under 65 years of age were excluded. Of 
the 552 patients who were visited for examination 
between 01/08/2021 and 01/12/2021, 446 meeting 
the study criteria were included in the study. We 
recorded the sociodemographic characteristics of 
patients and caregivers (gender, age, educational 
status, dependency status, route of feeding, chronic 
diseases) and all drugs used. The chronic disorders 
and drugs used were categorized according to 
International Classification of Diseases (ICD). The 
polypharmacy was defined as use of 5 or more 
distinct drugs.2 

The potentially inappropriate medication use was 
assessed using European Union (7)-potentially 
inappropriate medications [EU (7)-PIM list].6 In 
EU (7)-PIM list, it is suggested that 282 chemicals 
are inappropriate for individuals aged >65 years; 
however, a short list was established, including most 
commonly used drugs. In our patients the PIM was 
determined using drugs in the short list (overall 61 
active substances) which are commercially available in 
Turkish market.  

The study was approved by Ethics Committee of 
Samsun Teaching and Training Hospital, Department 
of Non-Interventional Clinical Research (Protocol 
code: GOKA/2021/12/5). 

Data were analyzed using SPSS version 22.0 (SPSS Inc., 
Chicago, IL, USA). The quantitative data are expressed 
as mean ± standard error while categorical data are 
expressed as count (percent). The normal distribution 
of quantitative data was assessed using Kolmogorov-
Smirnov test. Logistic regression analysis was used to 
identify variables influencing on polypharmacy and 
PIM. Chi-square test was used to assess associations 
between polypharmacy and PIM. A p value <0.05 was 
considered as statistically significant. 

3. RESULTS

Overall, 446 patients were included to the study. 
Mean age was 80.22 ±0.42 years (min–max: 65–101 
years). Of the patients, 70.6% were bedridden. The 
care was given by relatives in 86.3% of the patients 
while 13.7% of patients had paid caregiver. Table 1 
presents educational status of caregivers. Thirty-seven 
patients were fed by tube (nasogastric [NG] tube or 
percutaneous endoscopic gastrostomy [PEG]).

There was history of chronic disease in 98.4% of the 
patients while 96.8% were on regular drug therapy.  
The mean number of medications per day was 5.15 
±0.12 (max: 12). There was polypharmacy in 58% of 
patients. Table 2 presents the distribution of drugs 
used regularly according to ICD codes. 

ranges from 2.6% to 39.59% in European countries.3 
The studies have shown that polypharmacy is 
increasing over time.1,4 Unfortunately, polypharmacy 
has many unfavorable consequences. Specifically, 
the burden of using multiple drugs was found to 
be associated with increased healthcare costs, drug 
interactions, drug incompatibilities, decreased 
functional capacity, risk for fall, increased risk for 
urinary incontinence, malnutrition and potentially 
inappropriate medication (PIM).5 

The PIM is an important health issue among elder 
individuals. There are several criteria to identify PIM in 
the literature.6-8 It has been estimated that PIM is the 
fifth leading cause of death in hospitalized patients.9 
It is likely that the frequency of hospital visits and 
healthcare costs are substantially increased in this 
group of patients, with increased risk for adverse 
drug reactions.10 The PIM prevalence was estimated 
as 30.3% in nursing facilities between 1990 and 1999 
while it was estimated as 43.2% in a systematic review 
published in 2016.11 

Owing advances in the methods used for early 
diagnosis and treatment, disease-related mortality 
has been decreased and life expectancy has been 
prolonged; thus, the community is aging and the 
number of individuals requiring lifelong care is 
increasing. The elder individuals with chronic diseases 
may be experience challenges in seeking medical 
attention, especially if they are dependent in daily 
living activities. Home care services is an important 
component in addressing above-mentioned issue, 
which is defined as provision of physical examination, 
laboratory tests, treatment and rehabilitation in 
home settings by a professional medical team to 
the patients who experience difficulty accessing to 
healthcare facilities for several chronic or malignant 
diseases or postoperative care.12 In this patient 
population where majority are geriatric patients, 
polypharmacy and PIM will affect morbidity and 
mortality. The polypharmacy and PIM, an important 
problem, have been investigated in many patient 
populations; however, there is limited number of 
studies in this group of patients who experience 
challenges in access to home care services. 

It was aimed to determine polypharmacy and potentially 
inappropriate medication status, which become more 
common over time and may lead important health 
issues particularly in geriatric population, and factors 
influencing on polypharmacy and PIM. 

2. METHODS

There are 4500 patients registered in Samsun Training 
and Research Hospital Home Care Services. When 
the prevalence of polypharmacy and PIM is accepted 
as 30%; sample size was calculated as at least 302 
people with 80% power, 95% confidence interval and 
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4. DISCUSSION

In the present study addressing polypharmacy and PIM 
in geriatric patients receiving home care services, it was 
found that there was polypharmacy and PIM in more 
than on-half of patients. When the drugs used were 
categorized, it was found that cardiovascular system 
and nervous system drugs were most commonly used 
drug categories. When PIM was classified, digestive 
system drugs were most commonly used drug class; 
followed by nervous system drugs. It was found that 
polypharmacy and PIM were interrelated. Increasing 
number of chronic diseases and being bedridden were 
risk factors for both polypharmacy and PIM. 

In a study on a large population (1994–1997), it was 
seen that the number of drugs regularly used was 
increased 1.3 to 1.8 over 4 years.13 In another study 
comparing 1992–2002, it was found that mean number 
of drugs per patient was increased from 2.5 to 4.4 over 
study period.14 Today, these figures were estimated as 
5–8 in average in several studies.15-17 The polypharmacy 
prevalence has been increased over time by increasing 
number of drugs used by patients.1,4 This affects 
morbidity and mortality; in addition, it also increases 
healthcare costs. The increased drug use can be linked 
to increased average of age and chronic disease 
prevalence and subsequent increase in drug use. 

In the studies, it was observed that polypharmacy 
prevalence is increased by advancing age.1,18 In our 
study, no significant correlation was detected between 
age and polypharmacy. This may be due to higher 
mean age in our study population. In a previous 
study, polypharmacy could be linked to age in the 
age group of 65–74 years while no such association 
was detected in patients aged >75 years.19 

The finding that number of chronic disease was 
associated with polypharmacy is an anticipated 

In 378 patients (57.6%), there was PIM according to 
EU-7 PIM list. In patients with PIM, mean number 
of drugs used inappropriately was calculated as 
1.46 ±0.44 (max: 4). When potentially inappropriate 
medication was classified, digestive system drugs 
(40%) were most commonly used drug class. When 
drugs used inappropriately were classified according 
to ICD codes, the distr ibution of drugs used 
inappropriately are presented in Figure 1. 

Based on logistic regression analysis, number of 
chronic diseases and being bedridden were risk 
factors for polypharmacy (Table 3). Again, chronic 
diseases, being bedridden and paid caregiver were 
risk factors for PIM (Table 4). 

PIM was significantly more common in patients with 
polypharmacy when compared to those without 
polypharmacy (Chi-square = 67.17; p < 0.001).

Risk factors B p OR 95% Cl

Number of chronic diseases 0.75 0.000 2.12 1.75–2.56

Dependency statusa -0.70 0.002 2.02 1.28–3.17

-2 Log likehood: 529.37 (p < 0.01)
aDependency status [0: bedridden, 1: semi-dependent]
B: standardized coefficients, OR: odds ratio, CI: confidence interval

Table 3. Logistic regression analysis for polypharmacy

Risk factors B p OR 95% Cl

Number of chronic diseases 0.39 0.000 1.48 1.26–1.74

Caregivera 0.70 0.023 2.03 1.10–3.73

Dependency statusb 0.50 0.023 1.66 1.07–2.57

-2 Log likehood: 570.15 (p < 0.01)
aCaregiver [0: relative, 1: paid caregiver]
bDependency status [0: bedridden, 1: semi-dependent]
B: standardized coefficients, OR: odds ratio, CI: confidence interval

Table 4. Logistic regression analysis for potentially inappropriate 
medication

Group
Count 
(n)

Percent 
(%)

Mean ± SE Median
%25 

Percentiles
%75 

Percentiles
Max

Cardiovascular system 366 82.0 1.99 ± 0.06 2.00 1.00 3.00 6

Nervous system 281 63.0 1.34 ± 0.06 1.00 0.00 2.00 6

Endocrine system 185 41.1 0.67 ± 0.04 0.00 0.00 1.00 4

Digestive system 151 33.8 0.35 ± 0.02 0.00 0.00 1.00 2

Respiratory system 55 12.3 0.20 ± 0.02 0.00 0.00 0.00 4

Musculoskeletal system 50 11.2 0.12 ± 0.01 0.00 0.00 0.00 3

Genitourinary system 43 9.6 0.11 ± 0.01 0.00 0.00 0.00 2

SE: standard error, Max: maximum

Table 2. The distribution of drug used regularly according to 
International Classification of Disease codes

Digestive 
system

40%

Nervous 
system 

27%

Cardiovascular 
system

22%

Other drugs
11%

Figure 1. The distribution of drugs used inappropriately according to 
International Classification of Disease

Educational status Count (n) Percent (%)

University 68 15.2

High school 88 19.7

Secondary school 54 12.1

Primary school 210 47.1

Illiterate 26 5.8

Table 1. Educational status of caregivers
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plans should be implemented in order to reduce 
polypharmacy and PIM which are interrelated and 
cause increase in mortality and morbidity in geriatric 
patients.   
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