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   Abstract   
Background: Polypharmacy is the intake of ≥ 5 medications. This study evaluates the prevalence of polypharmacy 
among elderly patients hospitalized during October 2023 at Azadi Hospital in Duhok, Iraq. 
 
Methods: This was a retrospective cross-sectional study. The files of 373 patients aged ≥ 50 years were reviewed for 
the occurrence of polypharmacy (5 medications), major polypharmacy (6-9 medications) and excessive polypharmacy 
(≥ 10 medications) as well as their disease conditions.  

Results: The 373 patients received 5 to 10 medications at first hospital entry, and during hospitalization (1-29 days), 
220 (58.98%) of them received 5 to 12 medications. Cardiovascular disorders (44.04%) were the most encountered 
conditions in the hospitalized patients, followed by endocrine disorders (26.4%) and gastrointestinal disorders (8.14%). 
Polypharmacy occurred in 63 (16.89%) patients on the first day of hospital entry and in 73 (19.57%) during the 
hospitalization period. Major and excessive polypharmacy occurred among 90 (24.13%) and 2 (0.54%) of patients at 
the first entry and among 129 (34.58%) and 18 (4.83%) patients during the hospitalization, respectively. During 
hospitalization, polypharmacy significantly (Chi squared=22.655; df=1; p=1.9387˟10-6) increased by 17.43% when 
compared to that of the first hospital entry. The most commonly used medications at the first hospital entry were 
paracetamol (17.18%) followed by antibiotics (11.8%). During hospitalization the most commonly used medications 
were antibiotics (13.52%) followed by proton pump inhibitors (11.43%). 

Conclusion: The prevalence of polypharmacy was high among elderly hospitalized patients. This condition might 
increase the risk of potential drug-drug interaction and the intake of inappropriate medications. Alerting clinicians about 
the significance of polypharmacy is necessary in prescribing and deprescribing medications to hospitalized elderly 
patients. 
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Background  
According to the World Health Organization, polypharmacy 

refers to the use of five or more medications that might include 

prescription, over-the-counter and/or complementary medicines 

by the patient [1]. Polypharmacy could be a major (6-9 

medications) or an excessive (> 10 medications) type [2]. Aging 

which is usually associated with comorbidities are subjected to 

treatments with multiple medications leading to polypharmacy 

[3,4]. Polypharmacy, which might also include non-essential 

drug prescription, potentially predisposes elderly patients to 

drug-drug interactions, adverse drug reactions/events, 

medication noncompliance and even missing the therapeutic goal 

[2,3,5,6]. More complications arise because of the polypharmacy 

when comorbidities are diagnosed in the elderly patients [7,8]. 

As the frailty and polypharmacy are often seen in the elderly, 

their interaction is highly associated with the overexpression of 

poor health outcomes [9,10]. The demographic transition in Iraq 

is expectedly continuing [11] and the elderly population (age 60 

years or more) is projected to increase from 2 million (5.1% 

country’s population) to 7.5 million (10.6%) [12]. As elderly 

people are more prone to polypharmacy medications [3-5], it is 

also expected that older Iraqi population will suffer from such a 

condition. One study demonstrated that polypharmacy (45.5%) 

with 8% excessive polypharmacy existed in elderly patients 

recruited in Baghdad, Iraq [13]. To this end, the information on 
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polypharmacy in hospitalized Iraqi elderly patients and their 

comorbidities are rather limited [13-15]. The purpose of the 

present study was to assess the occurrence of polypharmacy in 

elderly hospitalized patients during October 2023 at the Azadi 

Hospital, Duhok, Kurdistan Region, Iraq, taking into account 

concurrent comorbidities and medications administered at the 

first entry to the hospital and during the hospitalization period, 

since such information is scarce in this region. 

 

Methods  
Study design and participants  

A cross section observational retrospective study was conducted 

at Azadi Hospital, and the data were collected from the statistical 

unit of the hospital. 

 

Sample size  

Considering the margin of error between 5%, a confidence level 

of 95%, and a 50% response distribution the sample size 373 was 

reached using the following formula: N= [Za2 x P X Q / (M.E.)2]. 

 

Inclusion and exclusion criteria  

The inclusion criteria were patients of both genders aged ≥ 50 

years and were hospitalized during October 2023. This time 

period was considered for the study because the study was a pilot 

one, in taking into account polypharmacy difference at the first 

hospital entry vs. during the hospitalization period. The 

exclusion criteria were any patient with missing demographic or 

medication data and patients < 50 years old, or those having 

surgical procedures. Other patients who were not hospitalized 

during October 2023 were excluded. 

 

 

Procedure  

A modified questionnaire was designed to collect data. The 

questionnaire included three sections; first Procedure  

Data concerning drugs used for each patient at the first hospital 

entry and during hospitalization period, which included the 

gender, age, duration of hospitalization and diagnoses were 

extracted from records of 373 eligible patients who were 

hospitalized during October, 2023 at the Azadi Hospital, Duhok, 

Iraq. The data were tabulated according to medications 

prescribed to patients and disease conditions diagnosed. The 

occurrence of polypharmacy was categorized into polypharmacy 

(5 medications), major polypharmacy (6-9 medications) and 

excessive polypharmacy (≥ 10 medications) [2,15].. 

 

Statistical analysis  

Descriptive statistics were used to characterize the data using the 

statistical software PAST4.15 

(https://www.nhm.uio.no/english/research/resources/past/). 

Mann-Whitney-U-test was used to analyze differences in the 

number and frequency of medications between the first hospital 

entry and during the hospitalization period. Chi squared analysis 

was performed to analyze polypharmacy at the first hospital entry 

compared to that of the hospitalization period. The level of 

significance was at p < 0.05. 

 

Results  
Table 1 shows the demographic data of 373 hospitalized elderly 

patients; 201 (53.89%) were females and 172 (46.11%) were 

males. Their ages ranged from 50 to 97 years (mean ± SD= 67.21 

± 11.16), and the most frequently hospitalized patients during 

October, 2023 were in the age group 50-60 years (33.51%) and 

the least one (9.38%) was the group of ≥ 81 years (Table 1). 

The duration of hospitalization of the patients ranged from one 

to 29 days (Table 2). The hospitalization most frequently 

occurred for two days (21.72%), followed by one day (21.18%), 

whereas the least one (2.14%) was 9 days (Table 3). During the 

hospitalization period that extended from 10 to 29 days, 14 

patients (3.75%) were hospitalized. The most frequently 

diagnosed disease conditions among the patients were two 

(32.17%), followed by three (29.76%) and the least one was five 

(1.34%) (Table 3). The categories of disease conditions 

diagnosed among the hospitalized patients are presented in table 

4. Cardiovascular disorders (44.04%) were the most encountered 

conditions among them, followed by endocrine disorders 

(26.40%) and gastrointestinal disorders (8.14%). The occurrence 

of other disease conditions ranged from 0.60 (eye disorders) to 

6.94 (neurological disorders) (Table 4). Table 5 presents the 

number of medications (1-12), median (5.5 vs. 6.5) and their 

frequencies (median= 21.5 vs. 28) given to patients at the first 

hospital entry and during hospitalization, respectively. There 

were no statistically significant differences between them. The 

number of patients who received one to four medications (no 

polypharmacy) at the first hospital entry was 218 (58.45%), and 

it was reduced to 153 (41.02%) during hospitalization (Table 5).  

In contrast, the rest of the patients had polypharmacy at the first 

hospital entry with 5 to 10 medications (155 patients, 41.55%), 

and this was increased to 220 patients (58.98%) during 

hospitalization, with 5 to 12 medications (Table 6). Further 

analysis of the polypharmacy type delineated differences 

according to definitions we employed. Among 373 elderly 

patients, polypharmacy (5 medications) occurred in 63 (16.89%) 

patients on the first day of hospital entry and in 73 (19.57%) 

during the hospitalization period that extended from one to 29 

days (Table 6). Major (6-9 medications) and excessive (≥ 10 

medications) polypharmacy occurred among 90 (24.13%) and 2 

(0.54%) of patients at the first hospital entry and among 129 

(34.58%) and 18 (4.83%) patients during the hospitalization, 

respectively (Table 6). As revealed by the Chi squared analysis, 

there was a significant difference between the occurrences of 

polypharmacy at the first hospital entry compared to that of the 

hospitalization period (Table 7). During hospitalization, 

polypharmacy significantly (p<0.05) increased by 17.43% when 

compared to that of the first entry. Medications prescribed for the 

elderly patients are presented in table 8. The most commonly 

used medications at the first hospital entry were paracetamol 

(17.17%) followed by antibiotics (11.79%) and the least ones 

were acyclovir, ipratropium, betahistine, atropine, 

carbamazepine and H1 and H2 antihistamines (0.07% each). This 

pattern changed during hospitalization, as the most commonly 

used medications were antibiotics (13.52%) followed by proton 

pump inhibitors (11.43%) and the least ones were lactulose, H1 

and H2 antihistamines, atropine, carbamazepine, rivaroxaban, 

ipratropium and betahistine (0.06%-0.17%). The mean and 

median numbers of medications at the first hospital entry (40.94 

and 18) increased during hospitalization (49.23 and 29) of the 

patients, respectively (Table 8). 
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Table 1. The demographic data of 373 elderly hospitalized patients during October 2023 at the Azadi Hospital, Duhok, Iraq 

Variable n % Age, years (mean ± SD) 

Females 201 53.89 68.2±11.61 

Males 172 46.11 66.06±10.53 

Total 373 100 67.21±11.16 

Age ranges of the patients 

Age range (years) Females, n (%) Males, n (%) Total, n (%) 

50-60 66 (17.69%) 59 (15.82%) 125 (33.51%) 

61-70 62 (16.62%) 56 (15.01%) 118 (31.64%) 

71-80 50 (13.40%) 45 (12.06%) 95 (25.47%) 

≥ 81 23 (6.17%) 12 (3.22%) 35 (9.38%) 

n= Number of patients. SD= Standard deviation.

 

Table 2: Duration of hospitalization of 373 elderly patients 

Duration of hospitalization (days) N % 

1 79 21.18 

2 81 21.72 

3 58 15.55 

4 39 10.46 

5 28 7.51 

6 29 7.77 

7 20 5.36 

8 17 4.56 

9 8 2.14 

10-29 14 3.75 

 

Table 3: The frequency and percentage of disease conditions 

diagnosed among 373 elderly hospitalized patients 

Number of diagnosed diseases  N  % 

1 106 28.42 

2 120 32.17 

3 111 29.76 

4 31 8.31 

5 5 1.34 

 

Table 4: Categories of disease conditions diagnosed among 373 

elderly hospitalized patients 

Category N % 

Cardiovascular disorders  292 44.04 

Endocrine disorders 175 26.40 

Gastrointestinal disorders  54 8.14 

Neurological disorders 46 6.94 

Renal disorders  36 5.43 

Pulmonary disorders 35 5.28 

Musculoskeletal disorders  14 2.11 

Hematological disorders  7 1.06 

Eye disorders  4 0.60 

Total 663 100 

 
Discussion  
In the present study polypharmacy (≥ 5 medications) was 

encountered in elderly hospitalized patients at the first entry 

(41.55%), and thereafter it was increased to 58.98% during the 

hospitalization stay. These results are within the ranges reported 

by other studies in the elderly in Iraq [13,15] and other countries 

such as Saudi Arabia [3,7], Bahrain [4], USA [5] and Australia 

[16]. Polypharmacy is a global problem frequently encountered 

in elderly hospitalized patients [1,3-5,15-17]. Its prevalence  

 

could reach 90% and more, and it is often associated with 

increased hospitalizations and high economic costs of healthcare 

[1]. However, the percentages of occurrence of polypharmacy 

may vary according to definitions employed in categorizing it 

[16,17]. In a review article, after classifying polypharmacy 

according to the number of medications taken (≥ 5, 9 or 10), the 

polypharmacy prevalence encountered among the patients was 

up to 91%, 74%, and 65%, respectively [16]. In the present study, 

the percentage of hospitalized patients with polypharmacy was 

58.98% in spite of the fact that the median values of the number 

of medications at the first hospital entry (5.5) vs. during the 

hospitalization (6.5) were not significant different (Table 5). 

However, following the polypharmacy definition pattern we 

employed, this percentage during hospitalization became 19.57% 

in polypharmacy of only 5 medications, 34.58% in major 

polypharmacy (6-9 medications) and 4.83% when it was 

excessive (≥ 10 medications). This system of defining 

polypharmacy has the advantages of dealing with polypharmacy 

related outcomes, comorbidity assessment, evaluating the quality 

of life and hospital discharge of the patients [1,2,15-17].  

The number of medications prescribed for the patients depend 

largely among other factors on the diagnosis outcome, 

comorbidities, age of the individual [5,8]. The hospital of 

concern in the present study, however, is a general one with 

limited specialized services. To this end several factors affect 

polypharmacy and its classification and prevalence. These 

include but not limited to major disease conditions, diagnosis 

outcome, comorbidities, aging, self -medication and duration of 

the hospitalization [1-5,7-10,16]. The disease conditions 

encountered in the present study ranged from one to five per 

patient. They mainly involved the cardiovascular system, 

endocrine disorders and gastrointestinal disorders. These 

conditions and others presented in table 4 required multiple 

therapeutic applications, paving the way to polypharmacy 

[6,7,16,17]. The polypharmacy report in the present study further 

ascertains the existence of polypharmacy in patients with severe 

disease conditions recorded in Duhok hospitals [15]. 

Comorbidities with the need for multiple therapies might have 

contributed to the polypharmacy we identified in the present 

study. Aging and comorbidities are risk factors that increase the 

likelihood of occurrence of polypharmacy and exacerbate it in 

the elderly, because of the requirements for multiple medications 

for the treatment or prophylaxis, as is the case with diabetes, 

hypertension, heart failure, and gastrointestinal ailments [3-5,16-

18].   
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Table 5: Number of medications taken by 373 elderly hospitalized patients 

Number of medications First hospital entry During hospitalization 

Frequency % Frequency %  

1 16 4.29 11 2.95 

2 57 15.28 27 7.24 

3 79 21.18 63 16.89 

4 66 17.69 52 13.94 

5 63 16.89 73 19.57 

6 47 12.60 47 12.60 

7 27 7.24 41 10.99 

8 10 2.68 29 7.77 

9 6 1.61 12 3.22 

10 2 0.54 12 3.22 

11 0 0 3 0.80 

12 0 0 3 0.80 

Total 373 100 373 100 

Summary statistics      

Number of medications     

Results First hospital entry  During hospitalization  

Median 5.5  6.5  

25 percentiles 2.75  3.25  

75 percentiles 8.25  9.75  

Frequency of 1-12 medications taken by the patients     

Median 21.5  28  

25 percentiles 3  11.25  

75 percentiles 61.5  50.75  

Table 6: The occurrence of polypharmacy among 373 elderly hospitalized patients 

Type of polypharmacy First hospital entry During hospitalization 

Frequency % Frequency %  

No polypharmacy  218 58.45 153 41.02 

Polypharmacy  63 16.89 73 19.57 

Major polypharmacy 90 24.13 129 34.58 

Excessive polypharmacy 2 0.54 18 4.83 

Total of polypharmacy types 155 41.55 220 58.98 

 

Table 7: Chi squared analysis of occurrence of polypharmacy among 373 elderly hospitalized patients according to first hospital entry 

and during hospitalization 

Chi squared= 22.655; df =1;  p= 1.9387˟10-6

 

The most widely administered medications in the present study 

were paracetamol, antibiotics, proton pump inhibitors, aspirin 

and statins at first entry and during hospitalization the most 

common medications were antibiotics, paracetamol, proton 

pump inhibitors, aspirin and statins. The differences in the 

medications used at the first hospital entry compared to those 

during hospitalization could be attributed to the progress of the 

disease conditions during hospitalization that needed additional 

or different drug therapy. Furthermore, the mean and median 

numbers of medications among the patients at the first hospital 

entry (40.94 and 18) increased during hospitalization (49.23 and 

29), respectively. These findings call for additional in-depth 

exploration of diseases diagnosed and medications prescribed to 

the elderly in order to avoid unnecessary polypharmacy and 

thereafter potential drug-drug interactions [5-10]. The fragile 

elderly patients, who are vulnerable to adverse drug events, need 

 

continuous monitoring of medication intake with a focus on 

disease diagnosis and prescribing necessary medications only. If 

not, then deprescription is needed to reduce the number of drugs 

involved in polypharmacy [6,8,10,18]. The data of polypharmacy 

in the present study showed that its occurrence increased in the 

hospitalized patients compared to the first hospital entry by 

17.43%. This might increase the possibility of potential drug-

drug interactions during hospitalization. It is well known that 

polypharmacy predisposes patients to drug-drug interactions 

[2,3,5,6,19]. It is possible that non-essential medications are 

included within the polypharmacy drug count. Such a condition, 

which is often complicated with hospitalization and 

comorbidities, predisposes elderly patients under multi-

therapeutics to adverse drug reactions and drug-drug interactions 

in a manner that would compromise the main therapeutic goal 

[2,6,7,19].  

Measurement Polypharmacy % No polypharmacy % 

First entry 155 41.55 218 58.45 

Hospitalization 220 58.98 153 41.02 
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Table 8: Medications prescribed for 373 elderly hospitalized patients 

Medications First hospital entry Hospitalization 

Frequency  % Frequency % 

Paracetamol 246 17.17 165 9.58 

Antibiotics 169 11.79 233 13.52 

Proton pump inhibitors 133 9.28 197 11.43 

Aspirin  125 8.72 148 8.59 

Statins 112 7.82 142 8.24 

Clopidogril 97 6.77 114 6.62 

Diuretics  89 6.21 100 5.80 

Heparin 85 5.93 132 7.66 

Ondansetron  68 4.75 48 2.79 

Metoclopramide  35 2.44 43 2.50 

Tramadol 33 2.30 29 1.68 

Insulin  30 2.09 53 3.08 

Nitrates  30 2.09 37 2.15 

Steroids  27 1.88 42 2.44 

Beta blockers  25 1.74 41 2.38 

Calcium channel blockers  22 1.54 36 2.09 

Angiotensin receptor blockers 18 1.26 31 1.80 

Salbutamol 18 1.26 30 1.74 

Angiotensin converting enzyme inhibitors 17 1.19 11 0.64 

Prochlorperazine 10 0.70 4 0.23 

Citicoline  10 0.70 14 0.81 

Diazepam 7 0.49 6 0.35 

Bromohexine  6 0.42 18 1.04 

Digoxin 4 0.28 8 0.46 

Amiodarone  3 0.21 12 0.70 

Lactulose 3 0.21 1 0.06 

Rivaroxaban 2 0.14 2 0.12 

Levitriacetame 2 0.14 8 0.46 

Acyclovir 1 0.07 8 0.46 

H1 antihistamines 1 0.07 3 0.17 

Ipratropium 1 0.07 2 0.12 

Betahistine  1 0.07 2 0.12 

H2 antihistamines 1 0.07 1 0.06 

Atropine  1 0.07 1 0.06 

Carbamazepine 1 0.07 1 0.06 

Total 1433 100.00 1723 100.00 

Statistics of frequencies of medications 

 First entry Hospitalization 

Mean 40.94 49.23 

Median 18 29 

25 percentiles 2 4 

75 percentiles 62 53 

Limited time period (one month) was used in the present study. 

Nevertheless, the specific aim of detecting difference in 

polypharmacy encountered at the first hospital entry vs. the 

hospitalization was achieved. The presented study did not 

elaborate more on possible drug-drug interaction among the 

medications of the polypharmacy. Albeit, future studies would 

address this notion. Polypharmacy among patients with specific 

disease condition, though would be interesting to examine, was 

beyond the scope of the study. 

 
Conclusion  
Polypharmacy in the elderly is a significant concern due to its 

association with adverse health outcomes. In this study the 

prevalence of polypharmacy was high among elderly 

hospitalized patients, a condition that might lead to an increased 

risk of potential drug-drug interaction and inappropriate 

medications. To further address this serious health issue, a 

cautious approach is necessary in prescribing and deprescribing 

medications to hospitalized elderly patients within the 

framework of maintaining satisfaction and improving the quality 

of life. Alerting clinicians to potential risks of polypharmacy is a 

necessary step within this context. 
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