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Prevalence, Characteristics and Determinants of
Polypharmacy Among Elderly Patients Attending
Primary Healthcare Centres in Bahrain
A cross-sectional study

*Mahmood Alawainati,"* Fatima Habib,' Eman Ateya,' Eman Dakheel,' Muneera Al-Buainain'

ABSTRACT: Objectives: This study aimed to determine the prevalence, characteristics and determinants of
polypharmacy among elderly patients in Bahrain. Methods: This cross-sectional study was conducted between March
and April 2022 in all primary healthcare centres in Bahrain. A simple random sample was obtained. An elderly patient
was defined as one aged =60 years and polypharmacy was defined as the concomitant use of 5 or more medications,
with excessive polypharmacy defined as the concomitant use of 10 or more medications. Results: A total of 977 patients
were included, with more than half of them being females (n = 533, 54.55%) and the mean age of the participants at
67.90 £ 6.87 years. Essential hypertension, hyperlipidaemia and diabetes mellitus were the most common comorbidities
among the participants (61.51%, 57.63% and 53.22%, respectively). Among the cohort, 443 (45.34%) were on 5 or more
medications and of those 66 (6.76%) were on at least 10 medications. A multivariate analysis revealed that patients
with diabetes (odds ratio [OR] = 5.836, 95% confidence interval [CI]: 4.061-8.385; P <0.001), hypertension (OR =
6.231, 95% CI: 4.235-9.168; P <0.001), hyperlipidaemia (OR = 3.999, 95% CI: 2.756—5.802; P <0.001), cardiovascular
diseases (OR = 3.589, 95% CI: 1.787-7.205; P <0.001) and asthma (OR = 3.148, 95% CI: 1.646—6.019; P <0.001) were
significantly more likely to suffer from polypharmacy. Conclusion: Polypharmacy is prevalent among elderly patients
in Bahrain, particularly among those with non-communicable diseases. Polypharmacy should be considered while
delivering healthcare services to the elderly, especially those with non-communicable diseases.
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ADVANCES IN KNOWLEDGE
- This stucy revealed a high prevalence of polypharmacy and excessive polypharmacy among elderly patients in Bahrain.

- This is the first study to assess polypharmacy among elderly patients in Bahrain.
- A significantly higher prevalence of polypharmacy was observed among patients with non-communicable diseases.
APPLICATION TO PATIENT CARE

- The findings of this study describe the prevalence and determinants of polypharmacy among elderly patients and the importance of
deprescribing and avoiding unnecessary medications in this group.

- Elderly patients with chronic diseases are at a higher risk of polypharmacy and might benefit more from interventions to minimise
polypharmacy.

LOBALLY, THERE IS A RAPID INCREASE
in the elderly population, attributable to
improvements in medical services, better
hygiene practices, availability of immunisation and
antimicrobials and improvements in the work and
home environments.”? The elderly population is
expected to increase from 1 billion in 2020 to more
than 2 billion in 2050 According to the United
Nations and World Health Organization, people
aged =60 years are considered elderly.* According to
the Bahrain National Health Survey 2018, the overall
number of elderly individuals was 86,986 and around
2.8% of the population was aged 65 years and above.®
There is a substantial variation in the definition
of an elderly population in the literature. Some studies
and organisations use the age of 60 to define old age,

while others use 65 years, 70 years and even 80 years
to mark old age.®” This heterogeneity in the definition
of old age has resulted in different rates of diseases and
outcomes across studies.®

Elderly patients are at risk of polymorbidity, which
is defined as the presence of 2 or more chronic diseases.
Non-communicable diseases,
diabetes
and cardiac diseases, are common among older

including essential
hypertension, mellitus, lipid disorders
individuals.” The prevalence of frailty and psychiatric
disorders such as dementia also increases with age.'
These diseases often require several medications for
their treatment, control and prevention.'"'?
Considering the deterioration in the physiological
and functional abilities of old people, drug-related
adverse effectsand drug—drug interactions are frequent
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in this age category.® Thus, using the minimum
number of medications possible and frequently
monitoring for such interactions is necessary among
the elderly, especially for medications with a narrow
therapeutic index.!* Several guidelines have been
published to address polypharmacy and prescription
issues in the elderly.'*¢

Polypharmacy, commonly defined as the
concomitant use of 5 or more medications by one
patient, is a consequence of polymorbidity and a major
issue in the management of patients with chronic
diseases.!”” Older patients are at even higher risk of
polypharmacy due to their multimorbidity; decline
in physical, physiological, sensory and cognitive
functions; and vulnerability to the prescription
cascade.”® Healthcare system and provider factors
also potentially contribute to the high prevalence
of polypharmacy among the elderly. Factors such as
poorly maintained records, automated medication
refill and absence of prescription guidelines are linked
to a higher risk of polypharmacy.”

Polypharmacy affects

negatively patients’

prognosis and disease outcomes. In old age,
polypharmacy lowers functionality and increases
the risk of mortality as found by some systematic
reviews.?*?! Polypharmacy has been linked to a higher
risk of hip fractures, inappropriate prescription and
hospitalisation.?>*

Many studies have reported high rates of
polypharmacy among old patients. A large cohort
study of more than 1.5 million elderly patients
calculated the prevalence of polypharmacy at 44.0%
and that of excessive polypharmacy at 11.7%.** In
Qatar, polypharmacy was observed in 75.5% of the
elderly population. Female sex and the presence of
chronic diseases were strong determinants of higher
risks of polypharmacy in these studies.® A study
conducted in Saudi Arabia revealed that as high as 55%
of the elderly suffered from polypharmacy.® A large
systematic review of 27 studies and more than 9,000
participants found that 49% of old people were on 5
or more medications and 31% were on more than 10
medications.”

The current study aimed to determine the
prevalence, characteristics and determinants of
polypharmacy among elderly patients attending
primary healthcare centres in Bahrain. To the best
of the authors’ knowledge, no previous studies
have assessed the prevalence and characteristics
of polypharmacy among elderly patients attending

primary healthcare centres in Bahrain.
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Methods

This cross-sectional study was conducted among

elderly patients attending primary healthcare centres
in Bahrain from March to April 2022. There are
27 primary health centres and 5 health regions in
Bahrain. Elderly patients attending all health centres
were considered eligible for this study.

A total of 15,666 elderly patients visited primary
healthcare centres in Bahrain in the period between
Marchand April 2022. Considering the total population
of the elderly in Bahrain (n = 48,053), as well as a 95%
confidence interval, 5% precision level and predicted
polypharmacy prevalence of 50%, a sample size of 385
was targeted to determine statistical significance. A
computer-based random sample was taken from the
pool of patients (n = 15,666).

An elderly patient was defined as any patient
aged 60 years or above. Polypharmacy was defined
as the concomitant use of 5 or more medications at
a selected clinical encounter (the first visit in the
period between March and April 2022), and excessive
polypharmacy was defined as the concomitant use
of 10 or more medications at a selected visit within
the same period. Topical agents, including ear drops,
nasal drops, inhalers and urgent injections, were not
considered as regular medications. Non-prescription
medications, herbals and vitamins were not assessed.
All diagnoses were based on the 10th edition of the
International Classification of Diseases.

Adult patients aged 60 years or above who
attended primary care centres in Bahrain between
March and April 2022 were eligible for inclusion. If the
patient had several visits within the selected period,
only the data of the first visit were retrieved from the
electronic records.

A data collection tool was formulated. The tool
consisted of 3 parts. The first part of the tool inquired
about the sociodemographic characteristics of the
patients, such as age, sex, nationality and marital status;
the second part assessed patients’ comorbidities,
including diabetes mellitus, essential hypertension,
hyperlipidaemia, cerebrovascular accident and
chronic kidney disease. The third part assessed all the
medications available at the primary care centres in
Bahrain and included the name and category of the
medication according to the Anatomical Therapeutic
Chemical classification system.

Frequencies and percentages were computed
for categorical variables, while means and standard
deviations were computed for continuous variables.
T-tests were used to compare differences in means
between two independent groups, while categorical
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variables were compared using the Chi-squared test.
The data were analysed using the Statistical Package
for Social Sciences (SPSS), Version 26.0 (IBM Corp.,
Armonk, New York, USA). A P value of less than 0.05
was considered statistically significant.

Research approval was obtained from the
and  Ethics
Healthcare in Bahrain, and informed written consent

Research Committees of Primary

was obtained from all participants prior to the
commencement of the study.

Results

A total of 977 patients were randomly selected and
included in the study. The mean age of the participants
was 67.90 + 6.87 years, and more than half of them
were females (n = 533, 54.55%). Majority of the
patients were Bahraini (94.37%) and married (74.51%).
Essential hypertension, hyperlipidaemia and diabetes
mellitus were the most common comorbidities
among the participants (61.51%, 57.63% and 53.22%,
respectively) [Table 1].

Table 1: Characteristics of the participants (N = 977)

Characteristic n (%)
Gender

Male 444, (45.45)
Female 533 (54.55)
Mean age in years + SD 67.90 £ 6.87
Nationality

Bahraini 922 (94.37)
Non-Bahraini 55 (5.63)
Marital status

Single 43 (4.40)
Married 728 (74.51)
Divorced 54 (5.53)
Widowed 152 (15.56)
Comorbidities

Essential hypertension 601 (61.51)
Hyperlipidaemia 563 (57.63)
Diabetes mellitus 520 (53.22)
Hypothyroidism 121 (12.38)
Bronchial asthma 80 (8.19)
Cardiovascular diseases 79 (8.09)
Psychiatric disorders 34 (3.48)
Chronic kidney diseases 9 (0.92)
Stroke 3(0.31)

SD = standard deviation

Table 2: Most prescribed medications among elderly
patients

Medication n (%)

Metformin 422 (43.19)
Atorvastatin 296 (30.30)
Perindopril 248 (25.38)
Amlodipine 227 (23.23)
Valsartan 215 (22.01)
Aspirin 215 (22.01)
Gliclazide 181 (18.53)
Simvastatin 151 (15.46)
Pantoprazole 146 (14.94)
Bisoprolol 145 (14.84)
Rabeprazole 126 (12.90)
Hydrochlorothiazide 123 (12.59)
Thyroxine 119 (12.18)
Insulin Glargine 108 (11.05)
Rosuvastatin 105 (10.75)

Metformin was the most commonly used
medication among the elderly patients in this study,
followed by atorvastatin (n = 296, 30.30%) and
perindopril (n = 248, 25.38%) [Table 2].

Most of the patients (n = 534, 54.66%) were taking
less than 5 medications, and the average number of
medications was 4.36 per patient. Additionally, 45.34%
of the participants were on 5 or more medications, and
approximately 7% were taking 10 or more medications
(n =66, 6.76%) [Table 3].

A univariate analysis showed that patients with
advanced age (P = 0.001), diabetes mellitus (2 <0.001),
essential hypertension (P <0.001), hyperlipidaemia (P
<0.001), cardiovascular diseases (P <0.001), bronchial
asthma (P <0.001) and hypothyroidism (? = 0.010)
were more likely to suffer from polypharmacy
[Table 4].

In contrast, a multivariate analysis showed that
patients with diabetes mellitus were 6 times more
likely to suffer from polypharmacy than those without
diabetes (OR = 5.836, 95% CI: 4.061-8.385; P <0.001).

Table 3: Number of medications used by the participants

Number of medications Number of patients

(%)
<5 534 (54.66)
5-9 377 (38.59)
>10 66 (6.76)
Average number of medications 4.36

per patient
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Similarly, patients with hypertension were more likely
to have polypharmacy than normotensive patients (OR
= 6.231, 95% CI: 4.235-9.168; P <0.001). Moreover,
the prevalence of polypharmacy was 4 times higher
among patients with hyperlipidaemia (OR = 3.999,
95% CI: 2.756-5.802; P <0.001) and cardiovascular
diseases (OR = 3.589, 95 CI: 1.787-7.205; P <0.001).
Patients’ age and the presence of hypothyroidism did
not influence polypharmacy status.

Table 4: Associations between participants’ baseline
characteristics and their polypharmacy status

n (%)
Polypharmacy No P
(n = 443) polypharmacy value
(n =534)

Sex 0.414
Male 195 (44.02) 249 (46.63)
Female 248 (55.98) 285 (53.37)
Mean age + SD 68.67 + 6.99 67.26 £ 6.71 0.001
Nationality 0.413
Bahraini 421 (95.03) 501 (93.82)
Non-Bahraini 22 (4.97) 33 (6.18)
Marital status 0.024
Single 21 (4.74) 22 (4.12)
Married 310 (69.98) 418 (78.28)
Divorced 28 (6.32) 26 (4.87)
Widowed 84 (18.96) 68 (12.73)
Diabetes <0.001
mellitus
Yes 358 (80.81) 162 (30.34)
No 85 (19.19) 372 (69.66)
Essential <0.001
hypertension
Yes 385 (86.91) 216 (40.45)
No 58 (13.09) 318 (59.55)
Hyperlipidaemia <0.001
Yes 373 (84.20) 190 (35.58)
No 70 (15.80) 344 (64.42)
Cardiovascular <0.001
diseases
Yes 64 (14.45) 15 (2.81)
No 379 (85.55) 519 (97.19)
Stroke 0.457
Yes 2 (0.45) 1(0.19)
No 441 (99.55) 533(99.81)
Bronchial <0.001
asthma
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Yes 53 (11.96) 27 (5.06)
No 390 (88.04) 507 (94.94)
Chronic kidney

diseases

Yes 6 (1.35) 3(0.56)
No 437 (98.65) 531 (99.44)
Psychiatric

disorders

Yes 20 (4.51) 14 (2.62)
No 423 (95.49) 520 (97.38)
Hypothyroidism

Yes 68 (15.35) 53 (9.93)

SD = standard deviation

Discussion

This study revealed that almost half of the studied cohort
suffered from polypharmacy and that polypharmacy
was significantly higher among patients with non-
communicable diseases, such as diabetes mellitus,
hypertension, hyperlipidaemia, cardiovascular disease,
bronchial asthma and hypothyroidism.

Similar to the findings of this study, several regional
studies have reported high rates of polypharmacy

among elderly patients.? %

Internationally, lower
rates of polypharmacy have been reported. A cohort
study conducted in Iran reported a lower prevalence
of polypharmacy (23.1%) among people aged 60
years and above® The estimated prevalence of
polypharmacy in Brazil was 13.5%.% A national health
survey in the USA determined that the prevalence of
polypharmacy among the elderly tripled from 12.8%
in 1988 to 39.0% in 2010.*° Furthermore, a large multi-
centre study, conducted in primary healthcare centres

Table 5: Logistic regression analysis of polypharmacy
determinants

Characteristic OR (95% CI) P value
Age 1.007 (0.982-1.033) 0.588
Marital status

(compared to single)

Marital status (married) 0.744 (0.287-1.931) 0.543
Marital status (divorced) 0.691 (0.425-1.123) 0.136
Marital status (widowed) 0.881 (0.369-2.101) 0.775
Diabetes mellitus 5.836 (4.061-8.385) <0.001
Essential hypertension 6.231 (4.235-9.168) <0.001
Hyperlipidaemia 3.999 (2.756-5.802) <0.001
Cardiovascular diseases 3.589 (1.787-7.205) <0.001
Bronchial asthma 3.148 (1.646-6.019) <0.001
Hypothyroidism 1.643 (0.985-2.739) 0.057

OR = odds ratio; CI = confidence interval

0.197

0.108

0.01
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across Europe, reported a polypharmacy prevalence of
27.2% (a range of 16.4% to 60.8%).*!

The variability in the reported prevalence rates of
polypharmacy among elderly patients is multifactorial.
One reason is the heterogeneity in the definition
of polypharmacy among the studies. Some studies
assessed the cumulative number of medications
during a specific period while other studies assessed
the concurrent use of medications. Another reason
is the heterogeneity in the definition of an elderly
patient. Specifically, some studies considered the
chronological age of 60 years to define old age while
others considered the age of 65 years.>* Additionally,
study settings and methodologies varied among the
studies.®”!!

The high prevalence of polypharmacy observed
in this study could be attributed to the high prevalence
of non-communicable diseases among the studied
subjects. More than half of the participants were
suffering from either diabetes mellitus, hypertension or
hyperlipidaemia. This finding is in line with the results
of the Bahrain National Health Survey 2018, where
more than 76% of those aged above 60 years suffered
from diabetes and more than 54% were hypertensive.®
These conditions have a similar risk profile and tend
to occur together, often with increasing age. Most
of these conditions require several medications to
achieve adequate control. This is supported by the
finding that metformin, atorvastatin and perindopril
were the three most prescribed medications in this
age group. Another explanation of the high rate
of polypharmacy among this study’s participants
is the prescription of medications for prevention.
Medications such as statins and aspirin are commonly
used for primary and secondary preventive purposes.
Furthermore, there are no national or institutional
guidelines to encourage deprescription among this
group of patients in Bahrain. This might have impacted
the rate of polypharmacy in the present study.

Consistent with many studies, the results of the
current study revealed a significant association between
polypharmacy and
and showed that diabetes mellitus, hypertension,

non-communicable diseases
hyperlipidaemia, cardiovascular diseases and asthma
were predictors of polypharmacy.?#*"*

Although the multivariate analysis in this study
showed no association between polypharmacy
and patient’s age, such finding is reported in the
literature.® This association could be explained by the
fact that the prevalence of chronic conditions and their
concomitant need for drug treatment usually increase
with age. However, no significant differences were
found between male and female elderly subjects and
the risk of polypharmacy. The studies are inconsistent

regarding the influence of the patient’s gender on the
risk of polypharmacy. While some studies reported
no significant differences between males and females
with regard to polypharmacy, some studies reported a
higher rate of polypharmacy among elderly females.?**

Considering  the  negative  consequences
of polypharmacy and the increasing number of
elderly people in Bahrain, this study emphasises the
importance of practicing deprescription and avoiding
unnecessary medications in this age group, especially
among patients with non-communicable diseases.
Since primary healthcare is the first encounter for
elderly patients in Bahrain and the optimal setting
for prevention, quaternary prevention should always
be considered by family physicians while prescribing
medications to elderly patients, especially with
the implementation of the ‘choose your doctor’
programme, a new programme that allows each patient
to choose a family physician who would provide
them with therapeutic and preventive services. This
programme will link each patient with one family
physician instead of different ones, which could
minimise the prescription of unnecessary medications
among elderly patients in particular.®* While treating
elderly patients, family physicians should periodically
review the indication and importance of each
medication and discontinue those that are no longer
needed. In addition, polypill use can minimise the risk
of polypharmacy and simplify management regimens;
therefore, polypills should be considered by family
physicians when treating elderly patients with chronic
conditions.*

This study has several strengths. First, all primary
care centres in Bahrain were included in the study.
Second, a simple random sample was obtained from
the data pool, which minimised the risk of selection
bias. However, this study has some limitations. Only
patients attending primary healthcare centres were
included in the study. This may have overestimated the
prevalence of polypharmacy among elderly patients.
Additionally, medications prescribed by the private
sector and military hospitals were not assessed.
Hence, the prevalence of polypharmacy may have
been underestimated.

Conclusion

This study reveals a high prevalence of polypharmacy
among elderly patients attending primary healthcare
centres in Bahrain. Polypharmacy was observed
to be significantly more common among patients
with non-communicable diseases such as diabetes
mellitus, essential hypertension, hyperlipidaemia,
cardiovascular diseases and bronchial asthma. The
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high rate of polypharmacy raises concerns about its
impact on patients’ outcomes, morbidity and mortality.
Considering the high prevalence of polypharmacy,
the rising number of the elderly population and
their associated polymorbidity and frailty and the
consequences of polypharmacy, guidelines on the
rational use of medicines and targeted educational
programmes for general practitioners and family
physicians must be developed. Studies assessing the
influence of polypharmacy on the medication-taking
behaviour of elderly patients and the control of their
medical conditions are needed.
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