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ABSTRACT

The aging population has led to more elderly with hypertension and multiple comorbidities. These patients often require several
medications, resulting in polypharmacy, which can cause adverse outcomes and poor adherence. This study aimed to assessing the impact
of polypharmacy on medication adherence among elderly patients with hypertension. This study employed a cross-sectional design and
was conducted at two primary healthcare centers, in East Java, Indonesia, from February to June 2024. Participants were patients aged
260 years who had received antihypertensive therapy for at least three months. Medication adherence was assessed using pill counts,
while polypharmacy was categorized as minor (13 drugs), moderate (4—5 drugs), and major (>5 drugs). Data were analyzed using
Spearman’s rank correlation. Among the 212 respondents, most were female 159 (75%) and aged 60—69 years 169 (80%). Diabetes
mellitus 97 (45.75%) and dyslipidemia 16 (7.55%) were the most common comorbidities. Amlodipine was the most frequently
prescribed drug. More than half of the patients 109 (51.42%) received 4—5 medications, and 45 (21.23%) were non-adherent.
Spearman’s analysis revealed a significant correlation between polypharmacy and adherence (p= 0.019). Polypharmacy was highly
prevalent among elderly hypertensive patients and showed a significant association with poor adherence, emphasizing the importance of
optimizing prescribing practices, reducing unnecessary medication use, and promoting single-pill combinations to improve adherence
and clinical outcomes in primary care settings.
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. to rise to 1.4 billion to 2.1 billion in 2050. Furthermore, the
Introduction o .
subgroup of adults aged 80 years and above is predicted to triple
within the same timeframe, amounting to approximately 426
million individuals [1]. US National Health and Nutrition
Examination Survey (NHANES) showed that 70% of older adults

over 65 years of age have hypertension [2]. Compared to younger

Global aging trends indicate that by 2030, one in six people of
the world’s population will be aged 60 years or older. The size
of this demographic, estimated at 1 billion in 2020, is projected

hypertensive patients, elderly exhibit a markedly greater
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susceptibility to stroke, heart failure, coronary artery disease,
Website: www.japer.in E-ISSN: 2249-3379 peripheral arterial disease, and chronic kidney disease at

equivalent blood pressure levels [3]. Maintaining a healthy blood

pressure level is crucial especially in elderly [4].
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Multiple medications are often prescribed simultaneously to

This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-Non Commercial-
ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is
given and the new creations are licensed under the identical terms.

© 2026 Journal of Advanced Pharmacy Education & Research | Published by MERAL Publication @


file:///E:/template/105/www.japer.in
https://doi.org/10.51847/tXniKNLfZ4

Susanti et al.: Assessing the impact of polypharmacy on medication adherence among elderly hypertensive: evidence from primary

healthcare setting

defined as taking five or more medications simultaneously [5, 6].
The World Health Organization (WHO) defines polypharmacy
as “the administration of many drugs at the same time or the
administration of an excessive number of drugs® [7, 8].
Polypharmacy is associated with adverse outcomes including
mortality, falls, adverse drug reactions, increased length of stay
in hospital and readmission to hospital soon after discharge. The
risk of adverse effects and harm increases with increasing
numbers of medications. Harm can result due to a multitude of
factors including drug-drug interactions and drug-disease
interactions [9-16]. Older patients are at even greater risk of
adverse effects due to decreased renal and hepatic function,
lower lean body mass, reduced hearing, vision, cognition and
mobility [17].

Current evidence on polypharmacy is largely dominated by
hospital-based studies, which may not accurately reflect
prescribing practices in routine primary healthcare [18-22].
Conversely, research from primary healthcare centers remains
markedly limited, primarily due to the small and
underrepresented outpatient samples [23-25]. Research
examining the impact of polypharmacy on medication adherence
remains limited; however, several studies have investigated
polypharmacy in relation to other variables, such as risk of
adverse drug reaction [21], Risk of Falls in the Elderly [25] and
the use of potentially inappropriate medications [26].
Medication adherence for elderly prescribed polypharmacy can
be particularly challenging. Poor medication adherence severely
compromises the effectiveness of treatments, contributing to
increased morbidity, mortality, and healthcare costs [27].
Medication adherence occurs when a patient takes their
medications according to the prescribed dosage, time,
frequency, and direction [28]. In Indonesia proportion of patients
aged 218 years who regularly take antihypertensive medication
is 54.40%, not regularly taking medicine 32.37% and do not take
medication 13.33% [29]. This is show that in Indonesia have a
large proportion of patients with hypertension remain non-
adherent to their prescribed antihypertensive medications.
Based on the aforementioned background, this study aimed to
investigate the impact of polypharmacy and medication
adherence among elderly patients with hypertension. The
novelty of this rescarch lies in its focus on an aging population,
where evidence on polypharmacy and adherence remains limited

especially in primary healthcare centers.

Materials and Methods

The study was approved by the Faculty of Nursing, Airlangga
University with number 3092-KEPK in February 2024. This
study employed a cross-sectional design, with data collection
conducted at the Babat and Lamongan Primary Healthcare
Centers in East Java, Indonesia, from February to June 2024. The
study sample consisted of patients aged 60 years and older who
were undergoing hypertension therapy and had been on

medication for at least three months [30-39].

Medication adherence was assessed using pill count method.
Adherence was considered adequate if the compliance value
exceeded >80%. Pill count was calculated by subtracting the
remaining number of pills from the initial amount, divided by the
number of medications taken per day, multiplied by the number
of days between the start and end of the evaluation period, and
then multiplied by 100 [40]. Polypharmacy is classified into
minor (1-3 drugs), moderate (4-5 drugs), major (more than 5
drugs) [17]. Data analysis was performed using Spearman’s Rank
Correlation to examine the association between polypharmacy

and medication adherence.

Results and Discussion

In this study we took data from 212 patients who met the criteria,
patient characteristic data can be seen in Table 1. Most
participant were female n=159 (75%), age 60-69 years n=169
(80%). The most common comorbidities were diabetes mellitus
n=97 (45.75%) followed by dyslipidemia 16 (7.55%). The most
frequently antihypertension consumed by patients is amlodipine
5 mg, the largest number of drugs received by patients is 4-5
drugs n=109 (51.42%), and blood pressure majority 2140/290
mmHg n=117 (55.19%).

Table 1. Baseline Characteristics of Respondents

No  Demography Categories n (%)
Male 53 (25)
1 Gender
Female 159 (75)
60-69 169 (80)
2 Age (Year) 70-79 39 (18)
>80 4(2)
Diabetes mellitus 97 (45.75)
Dyslipidemia 16 (7.55)
Asthma 2(0.94)
Anemia 1(0.47)
GERD 1(0.47)
Hypertensive heart disease 1(0.47)
Congestive heart failure and
. . 1(0.47)
3 Comorbidity Myalgia
Dyslipidemia and Diabetes
’ . 7(3.30)
mellitus
Coronary heart disease dan
; 2(0.94)
Diabetes mellitus
Dyslipidemia dan Gerd 1(0.47)
Dyslipidemia and Tuberculosis 1(0.47)
without comorbidities 82 (38.68)
<120/<80 mmHg 12 (5.66)
120-129/<80 mmHg 27 (12.74)
4 Blood Pressure
130-139/80-99 mmHg 56 (26.41)
2140/290 mmHg 117 (55.19)
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In this study, the majority of patients (51.42%) received 4-5
types of drugs. Polypharmacy is common among the elderly who
often present with multiple comorbidities [41]. The prevalence
of polypharmacy has increased worldwide and is associated with
factors such as duration of treatment, comorbidities, chronic
illness and advanced age [42]. Patients with multimorbidity and
polypharmacy have increased healthcare utilisation, have more
frequent hospital admissions, experience longer hospital stays,
and have higher rates of falls, cognitive impairment, and

mortality [43].

Table 2. Antihypertensive Agent

Categories Antihypertensive agent n (%)

Amlodipin 5 mg 106

Amlodipin 10 mg 94
Bisoprolol 2,5mg 5
Bisoprolol 5 mg 7

Candesartan 8 mg 44
Types of Candesartan 16 mg 2
Antihypertensive Captopril 25 mg 3
Drugs Administered * Furosemid 20 mg 4
Lisinopril 5 mg 3
Lisinopril 10 mg 5
Nifedipin 5 mg 2

Nifedipin 30 mg 1
Spironolakton 25 mg 4

Number of 1-3 Drugs 68 (32.08)

Medication the 4-5 Drugs 109 (51.42)

Patient Receives**

>5 Drugs##* 35 (16.51)

Amlodipine is the medication that patients are most often
prescribed, with 106 individuals using it. In this study, the
majority of patients (51.42%) received 4-5 types of drugs
(Table 2). Polypharmacy has a negative impact, both clinically
and economically. Polypharmacy leads to the following notable
effects: increased risk of using inappropriate medications,
underuse of appropriate medications, harmful drug interactions,
functional or cognitive decline, lower physical performance,
more frequent side effects, increasing hospitalization rates
because of adverse drug reactions, increasing short-term
hospitalization rates, non-adherence to treatment, increased risk
of frailty, and higher mortality [44].

Total of 45 patients (21.23%) were classified as non-adherent to
their prescribed medications. The detailed distribution of

adherence status for all participants is shown in Table 3.

Table 3. Medication Adherence

Non-adherence to taking the medication regimen was a major
barrier in the treatment of chronic diseases. The degenerative
process experienced by the elderly further exacerbates the
problem of medication adherence [45]. Low adherence has been
associated to several issues including a high cardiovascular disease
incidence and mortality, a higher rate of hospitalization, and high
health care expenditures. Regular medication review, simplified
treatment strategies, and multidisciplinary support are essential
to sustaining adherence and improving hypertension outcomes in
the elderly population [3].

The relationship between polypharmacy and patient adherence
was analyzed using Spearman’s rank correlation analysis shows
p=0.019, showed that there was significant relationship between
polypharmacy and patient adherence. The data can be seen in

Table 4.

Table 4. Spearman’s Rank Correlation Analysis

Variable n sig.(2tailed)
Polypharmacy 212 0.019
Medication Adherence 212

Medication Adherence n (%)
Adherence 167 (78.77)
Non adherence 45 (21.23)

The relationship between polypharmacy and patient adherence
analyzed using Spearman’s rank correlation analysis shows p
value=0.019, which means that there was significant relationship
between polypharmacy and patient adherence. The recent
European Society of Hypertension addresses this issue and
recommends single pill combinations to improve adherence [46].
A meta analysis (n= 2.967.952) identified that polypharmacy (25
drugs) increases the risk of death by 1,28 times, and hyper
polypharmacy (210 drugs) increases the risk of death by 1,44
times [7]. Polypharmacy was an independent predictor of
potentially inappropriate medication, with an adjusted OR of
1.6, p-value =0.001 [26, 47-51]. Individuals practicing
polypharmacy have a higher risk OR of 1.86 of experiencing a
medication related problem than those taking fewer medications
[52].

This study has several limitations. Its cross-sectional design
prevents the establishment of causal relationships. Medication
adherence was measured using self-reported data, which may
lead to recall bias [53-60]. In addition, several potential
confounding factors were not fully controlled including therapy
duration, family support, cognitive status, functional ability, and
health literacy. These factors can independently influence an
elderly patients capacity to manage complex regimens and
consequently their overall adherence. This study demonstrates
substantial strengths by utilizing real-world data from primary
healthcare centers, focusing on a clinically vulnerable elderly
hypertensive population, and rigorously evaluating both
polypharmacy and medication adherence. The findings enrich the
limited evidence available in low- and middle-income settings
and provide a robust foundation for developing targeted
strategies to optimize prescribing practices and enhance

adherence in primary care.

158 Journal of Advanced Pharmacy Education & Research | Jan — Mar 2026 | Vol 16 | Issue 1



Susanti et al.: Assessing the impact of polypharmacy on medication adherence among elderly hypertensive: evidence from primary

healthcare setting

Conclusion

This study underlines the important influence of polypharmacy
on medication adherence among elderly hypertensive outpatients
in primary healthcare settings. The findings suggest that
strengthening prescribing practices through regular medication
review, careful deprescribing when appropriate, and the use of
single-pill combinations may contribute to better adherence and

improved patient outcomes.
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