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The number of people aged 60 years 
old or over is increasing worldwide. A 
World Health Organization (WHO) 
report projected that between 2000 to 

2050, the proportion of the world’s population over 
60 years will double from about 11% to 22%.1 Oman 
is no exception, with around 150 000 people ≥ 60 
years of age accounting for 4% of the total population 
in 2013. Oman’s elderly population is expected to 
rise with the improvement in healthcare across the 
country.2 Elderly people usually suffer from multiple 
comorbidities and, as a result, become exposed 
to multiple drugs; this situation is often referred 
to as “polypharmacy.” Polypharmacy is a public 
health concern and is more serious in the elderly 

population since geriatric patients often suffer from 
altered pharmacokinetics, reduced drug clearance, 
and cognitive deficits.3 Moreover, polypharmacy is 
associated with a higher risk of adverse drug reactions 
and drug-drug interactions, subjecting patients to a 
greater number of adverse drug events and affecting 
their adherence levels.4–6 Polypharmacy in the elderly 
was shown to be a statistically significant predictor 
of hospitalization, nursing home placement, 
malnutrition, hypoglycemia, fractures, impaired 
mobility, pneumonia, and death.7 Furthermore, 
polypharmacy in the elderly is not only a health and 
safety concern, but it also results in additional costs 
to the healthcare system, accounting for more than 
one-third of prescription drugs.5
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A B S T R AC T
Objectives: To evaluate the prevalence of polypharmacy in relation to gender, 
comorbidity, and age among elderly patients upon discharge from an academic tertiary 
care hospital in Muscat, Oman. Methods: This cross-sectional study was conducted at 
Sultan Qaboos University Hospital between February and July 2014. We reviewed the 
electronic medical records of elderly patients aged ≥ 60 years who were admitted to 
any of the hospital’s medical wards during the study period and collected data on age, 
gender, and diagnoses. We also collected information on the medications prescribed 
on discharge. Polypharmacy was defined as the concurrent use of ≥ 5 medications. 
Results: A total of 431 elderly inpatients were enrolled, of which approximately 50% 
were female. Polypharmacy was identified in 76.3% of discharge prescriptions. Gender 
(adjusted odds ratio (aOR), 1.17; 95% CI 0.73, 1.88, p = 0.502) and age (aOR, 0.98; 
95% CI 0.95, 1.00, p = 0.075) had no impact on polypharmacy. On the other hand, a 
significant association between polypharmacy and comorbidity was observed (aOR, 
1.31; 95% CI 1.12, 1.54, p = 0.001). Cardiovascular diagnosis on admission was also 
identified as being associated with polypharmacy (aOR, 2.66; 95% CI 1.49, 4.75,  
p = 0.001). More patients had cardiovascular diseases on admission (31.0%), followed by 
infections (23.0%), and gastrointestinal diseases (13.0%). The most commonly prescribed 
drugs on discharge were cardiovascular drugs (48.0%), followed by drugs acting on the 
gastrointestinal system (11.0%), endocrine system (9.2%), and nutrition and blood 
(7.5%). Conclusions: The prevalence of polypharmacy among elderly medical patients 
discharged from our hospital was high (76.3%) and was associated with a number of 
comorbidities and cardiovascular disease as a cause of admission, but not with age or 
gender. The prevalence of polypharmacy in our institution raises significant concerns 
over its potential impact on patients’ health outcomes and requires further investigation. 
Raising physicians’ awareness of health implications of polypharmacy may help reduce 
the incidence of medication-related adverse events and improve treatment outcomes.
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The definition of polypharmacy varies in the 
literature, but it ranges from the concurrent use of 
≥ 2 to ≥ 5 prescription drugs.8–10 The prevalence 
of polypharmacy in the elderly has also varied, 
ranging from 21% in an Australian study11 to 
86% in a Korean study.12 In the United States, the 
prevalence of polypharmacy in an elderly population 
quadrupled in 10 years.13 A study on the prevalence 
of polypharmacy in adult patients in a tertiary care 
hospital in Saudi Arabia reported a rate of 89%.14 
less research has been done on polypharmacy in 
hospitalized patients, but the studies that have 
addressed the issue reported high prevalence rates 
(74–90%).15–17

To our knowledge, no prior study in Oman 
has determined the prevalence of polypharmacy 
specifically in hospitalized elderly patients upon 
hospital discharge. The main objective of this study 
was to measure the prevalence of polypharmacy (for 
this investigation, defined as the concurrent use of ≥ 
5 drugs) in relation to the covariates of comorbidity, 
gender, and age in patients aged ≥ 60 years on 
discharge from Sultan Qaboos University Hospital.

M ET H O D S
This cross-sectional study was conducted at Sultan 
Qaboos University Hospital between February and 
July 2014. All patients aged 60 years and above who 
were admitted to the medical wards for more than 
24 hours and discharged on at least one medication 

were included. Patients admitted under teams other 
than medical specialties, those admitted for surgical 
procedures, and those discharged on no medication 
were excluded. Electronic medical notes were 
used to gather patients’ clinical and demographic 
information (including age, gender, admission 
diagnoses, number and types of comorbidities, 
length of stay, and the number and pharmacological 
class of the prescription drugs on discharge).

descriptive statistics were used to describe the 
data. For categorical variables, frequencies and 
percentages were reported. The differences between 
groups were analyzed using Pearson’s chi-squared test 
or Fisher’s exact tests (for values < 5). For continuous 
variables, the mean and standard deviation (Sd) or 
median and interquartile range (IQR) were used 
to summarize the data. A priori two-tailed level of 
significance was set at 0.050. The data were processed 
and analyzed using SPSS Statistics (SPSS Statistics 
Inc., Chicago, US) version 23.

R E SU LTS
during the six-month study, a total of 431 patients 
met the inclusion criteria. Table 1 shows their 
demographic and clinical characteristics. The 
patient’s mean age was 72.0±8.3 years. both genders 
were equally represented. Fifty-two percent of 
patients were between 60 and 70 years old, and 76.8% 
had more than one comorbidity. The prevalence of 
polypharmacy was 76.3% among all patients.

Cardiovascular disorders were the most 
common cause of admission during the study period 
(31.0%), followed by infections (23.0%). Renal 
disease accounted for only 3.2% of all admissions 
[Figure 1]. The median (IQR) of the number of 
medications prescribed at discharge was 7 (5, 9) 
with cardiovascular drugs accounting for the largest 
proportion (48.0%), followed by gastrointestinal 
drugs (11.0%) and medications acting on the 
endocrine system (9.2%) [Figure 2].

Age (adjusted odds ratio (aOR), 0.98; 95% CI 
0.95, 1.00, p = 0.075) and gender (aOR, 1.17; 95% 
CI 0.73, 1.88, p = 0.502) were not associated with 
polypharmacy [Table 2]. However, polypharmacy 
was significantly associated with number of 
comorbidities (aOR, 1.31; 95% CI [1.12, 1.54],  
p = 0.001) and having cardiovascular disease as an 
admitting diagnosis (aOR, 2.66; 95% CI 1.49, 4.75, 
p = 0.001).

Table 1: Demographic and clinical characteristics 
of patients (N = 431).

Characteristics N = 431

Age, mean±Sd, years 72 ± 8.3
Age, n (%), years
60–70 226 (52.4)
71–80 139 (32.3)
> 80 66 (15.3)
Male, n (%) 216 (50.1)
Number of medications on discharge, median 
(IQR)

7 (5, 9)

≥ 5 medications 329 (76.3)
Number of comorbidities, median (IQR) 3 (2, 4)
Comorbidity > 1 331 (76.8)
length of stay, median (IQR) 6 (4, 10)

Percentages might not add up to 100 due to rounding off.  
SD: standard deviation; IQR: interquartile range.
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The logistic model was statistically significant: 
lRχ2 (4) = 30.5; p < 0.001. The Hosmer–lemeshow 
χ2 statistic (a measure of the goodness of fit) was 
12.3, and the associated p-value was 0.140 denoting 
good model fit.

D I S C U S S I O N
Polypharmacy, defined for this study as the 
concurrent use of five or more drugs, was high in 
this cohort (76.3%). This high percentage can be 
attributed to the fact that the elderly group admitted 
to our hospital were expected to have multiple 
comorbidities and would probably be prescribed 
additional medications to their usual ones in 
order to treat an acute condition. Using the same 
definition for polypharmacy, Mexican researchers 
found a similar level of polypharmacy (84.5%) in a 
comparable cohort of elderly patients (> 70 years) 
hospitalized for cardiovascular disease.18 Other 
studies have shown a similarly high prevalence of 
polypharmacy, with 89% of patients in a tertiary care 
hospital in Abu dhabi,19 76% in elderly inpatients in 

Australia,20 and 60% of patients admitted to hospital 
with rheumatic disease in Norway.21

There was no significant difference in the 
prevalence of polypharmacy between males and 
females in this study. Similarly, other studies have 
reported no impact of gender on polypharmacy.22,23 
However, some studies have shown higher 
polypharmacy rates in females than males,10,13,24 while 
other studies have found the opposite.12,22 These 
discrepancies could be attributed to differences in 
physicians’ prescribing approaches according to 
gender, in addition to differences between males 
and females with respect to educational level and 
socioeconomic status in different settings.25

A significant association between age and 
polypharmacy was found using bivariate analysis, 
showing that age was inversely associated with 
polypharmacy rate: the older the patient, the lower 
the polypharmacy rate. However, adjustments for 
gender, comorbidity rate, and cardiovascular disease 
revealed no significant association. A study in Abu 
dhabi19 similarly showed the rate of polypharmacy 

Table 2: Polypharmacy* in association with other covariates.

Parameter Bivariate logistic regression Multivariate logistic regression

OR [95% CI] p-value aOR [95% CI] p-value

Age 0.97 [0.94, 0.99] 0.013 0.98 [0.95, 1.00] 0.075
Gender 1.12 [0.71, 1.73] 0.631 1.17 [0.73, 1.88] 0.502
Number of comorbidities 1.35 [1.15, 1.58] < 0.001 1.31 [1.12, 1.54] 0.001
Cardiovascular disease as 
admitting diagnosis

2.69 [1.52, 4.74] 0.001 2.66 [1.49, 4.75] 0.001

 *Defined as the use of ≥ 5 medications. Number of patients with polypharmacy = 329. OR: odds ratio; aOR: adjusted odds ratio; CI:
confidence interval.

Figure 1: Diagnosis on admission.
Figure 2: Pharmacological classes of medications 
prescribed on discharge based on the British 
National Formulary classification. 



424 A m na  A l -Ha s h a r ,  et  a l .

O M A N  M E d  J,  V O l  3 1 ,  N O  6 ,  N O V E M b E R  2 0 1 6

425A m na  A l -Ha s h a r ,  et  a l .

was less in the older age group (≥ 80 years). However, 
they did not adjust for confounding factors. 
According to other investigators, polypharmacy was 
higher with increasing age.8,10 The studied cohort 
had a high polypharmacy rate (76.3%) overall, and 
to show an effect of age on this high rate a larger 
sample might be needed. The rate of polypharmacy 
is nevertheless high in this elderly cohort, but 
this can be attributed to the increased morbidity 
associated with aging and the resulting tendency to 
be prescribed a greater number of medications.

Polypharmacy was indeed associated with an 
increase in comorbidities in our study as seen in other 
studies.19,20 This can be explained by the need for 
more medications to address multiple comorbidities. 
It can also be explained by looking at comorbidity 
as the result of polypharmacy, not only the cause of 
it. As described in some studies, medications can 
cause adverse drug events that may add to the load 
of illnesses from which elderly patients suffer. 25,26

Cardiovascular disease as a diagnosis on admission 
was found to be associated with polypharmacy. This 
is an expected finding, as clinical guidelines for the 
management of cardiovascular diseases advocate for 
the use of multiple medications.27 Polypharmacy 
within the context of cardiovascular illnesses may 
be justified if used following clinical guidelines, 
and may not necessarily be associated with adverse 
outcomes.28 However, the older and frailer the 
patient, the more susceptible they are to falls and 
fractures. Medications associated with drowsiness 
or blood pressure control may pose a higher risk 
for this group of elderly patients.23 Additionally, 
polypharmacy is naturally associated with taking 
more pills (pill burden), which may present an 
additional concern of lack of adherence, especially 
in the elderly.27

Cardiovascular diseases were the most commonly 
encountered condition on admission, followed 
by infections and gastrointestinal diseases; these 
findings are similar to those of other studies.24,29,30 
This is expected, as the elderly are more likely to suffer 
from heart diseases, hypertension, and infections. As 
a result, drugs acting on the cardiovascular system 
were the most commonly prescribed, followed by 
gastrointestinal medications and medications acting 
on the endocrine system.

The strength of our study is that it reviewed 
polypharmacy in hospitalized elderly patients upon 
discharge, and not much work has been done in 

this category of patients. It is also the first study 
to examine the relationship between age, gender, 
comorbidity, and polypharmacy in elderly patients 
in Oman. The study had limitations due to its small 
sample size and the fact that there were no data on 
the number of pills the patient had to take every day, 
nor on any non-prescription drugs and supplements 
taken, as this information was not available in the 
medical records.

C O N C LU S I O N
Our study revealed an alarmingly high rate of 
polypharmacy (76.3%) in an already frail, elderly 
group with multiple comorbidities. Gender and age 
did not have a significant impact on polypharmacy, 
but comorbidity and having a cardiovascular 
diagnosis on admission did. Efforts should be made to 
improve medication use and minimize inappropriate 
polypharmacy. locally designed and delivered 
educational programs need to be implemented and 
can improve the awareness of prescribers and other 
healthcare providers. The contribution of clinical 
pharmacists is essential, as they have a key role in 
improving the appropriate use of medications. The 
impact of polypharmacy on medication adherence 
and other health outcomes was not investigated and 
needs to be addressed in future studies.
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