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Purpose: Effective management of hypertension requires consistent and long-term therapy. In Indonesia, the association between
medication information from healthcare providers and adherence to antihypertensive therapy has not been examined. This study aimed
to analyze the relationship between receiving antihypertensive medication information and medication adherence among adults with
hypertension in Indonesia.

Methods: A cross-sectional analysis was conducted using secondary data from the 2023 Indonesian Health Survey. Baseline
characteristics were described using descriptive statistics. Medication non-adherence, receipt of antihypertensive medication informa-
tion, and potential confounders such as gender, age, education level, marital status, occupation, and island of residence were assessed
through self-reported single-item measures. The association between lack of information and medication non-adherence was examined
using binary logistic regression adjusted for confounders. Both Crude (COR) and Adjusted Odds ratios (AORs) with corresponding
95% confidence intervals (Cls) were reported.

Results: Among 53,668 patients, most were female (66.3%), married (77.4%), aged over 35 years (95.3%), and unemployed (40.9%).
The majority (68.1%) had received information emphasizing the need for regular antihypertensive medication. A lack of information
about the necessity of long-term antihypertensive treatment was significantly associated with medication non-adherence (AOR=5.05;
95% CI=4.84-5.26).

Conclusion: This study demonstrates a strong association between a lack of information regarding long-term antihypertensive
medication and non-adherence among hypertensive patients in Indonesia. Therefore, there is a need for improved communication
strategies between patients and healthcare providers to improve long-term medication adherence.
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Introduction
Hypertension is a major modifiable risk factor for cardiovascular disease and stroke, accounting for 1.16 million deaths
and 21.5 million disability-adjusted life-years lost globally in 2019.' The World Health Organization reports that
1.28 billion people globally suffer from hypertension, with two-thirds of them living in low and middle-income country
(LMICs).* Effective management for hypertensive patients requires a combination of long-term treatment and lifestyle
modifications.*

Although various sociodemographic factors may influence the incidence of hypertension,” medication adherence
remains a critical component in managing the condition and reducing the risk of complications. Medication adherence
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refers to the extent to which a person’s behavior in taking medication corresponds with agreed recommendations from
a healthcare provider.® Adherence rates are often suboptimal, particularly in LMICs.” A meta-analysis conducted in Asia
estimated that 48% of patients do not adhere to their prescribed antihypertensive medications.® Similarly, non-adherence
rates are typically higher in LMICs compared to high-income countries.® Non-adherence is a complex, multifactorial
behavior influenced by various factors, including the side effects of medications, inadequate understanding of the disease
and medications, lack of social support, and socioeconomic status.® "2

Studies indicate that a lack of information regarding medication can lead to non-adherence, whereas sufficient
knowledge is positively associated with adherence.'*'> Medication information refers to essential communication
provided to patients about their prescribed drugs, including the purpose, dosing, side effects, warnings, as well as risk
and benefit to ensure safe and appropriate use'® A study in Ethiopia found that patients with higher knowledge and
health literacy levels were more likely to adhere to their medication regimen compared to those with limited
understanding.'” A prior study in Indonesia involving 7,920 respondents across various regions found that 87.1% lacked
awareness of hypertension treatment, which was attributed to older age, irregular blood pressure monitoring, and low
healthcare satisfaction.'® Examining the relationship between receipt of medication information and adherence to
antihypertensive therapy is important for identifying key factors that can inform strategies to reduce medication non-
adherence.

Previous studies in Indonesia assessing the relationship between receiving information regarding regular antihyper-
tensive medication use and non-adherence were limited and involved relatively small populations.'®2' Thus, the
relationship between exposure to medication information and adherence among hypertensive patients in Indonesia
warrants further investigation. Poor adherence to antihypertensive therapy exacerbates the burden of uncontrolled
hypertension and related non-communicable diseases (NCDs).”> Moreover, medication non-adherence could create
a barrier to the advancement of medicine by limiting the benefits of evidence-based medicine.® Medication non-
adherence can lead to poor clinical outcomes, increased morbidity and mortality, and a significant rise in healthcare
costs”* 7 This directly undermines progress toward Sustainable Development Goals (SDG) 3.4, which targets the
reduction of premature mortality from NCDs. Integrating these strategies into national health agendas can significantly
enhance patient outcomes and accelerate progress toward the SDG. This study aimed to evaluate the association between
receiving medication information and adherence to antihypertensive medication within the broader Indonesian population
of hypertensive patients.

Materials and Methods
This study is presented following the cross-sectional studies guidelines: Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE)?® (Table S1).

Study Design and Data Source

The study employed an observational cross-sectional design using nationwide secondary data from the 2023 Indonesian
Health Survey. Ethical approval for the 2023 Indonesian Health Survey was obtained from the Health Research Ethics
Committee of Health Polytechnic Jakarta, Ministry of Health, Indonesia (Approval Number LB.02.01/I/KE/287/2023).%
The Indonesian Ministry of Health conducted the survey as an integrated study encompassing basic health research, child
nutritional status, biomedical assessments, and dental and oral health. The resulting data were made publicly accessible
through their official website.>* Data collection involved face-to-face interviews conducted across 34,500 census blocks
in all 38 provinces of Indonesia.’® The survey instrument was structured into three sections: place introduction,
individual interview, and personal information. The personal information interview consists of ten sections, including
one dedicated to non-communicable diseases.

Study Population and Data Collection
The survey employed a stratified multi-stage cluster sampling technique. From a total sample size of 877,531 in the
survey, the selection process was as follows:
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Stage |: Census Block Selection

Census blocks were selected proportionally to size (PPS) based on the number of families recorded in the 2020
population census. The selection process adhered to an allocation table specific to each urban/rural stratum within
each district/municipality. Standard census results from the 2020 population census served as the foundation for selecting
these census block samples.

Stage 2: Household Selection

From an updated list of households, two distinct samples were drawn: (1) a sample of non-infant households, designated
as nl, and (2) a sample of infant households, designated as n2. To ensure a representative sample, systematic sampling
was employed, incorporating implicit stratification based on the educational level of the household head.

The 2023 Indonesian Health Survey underwent both internal and external validation. Internal validation was
conducted through structured training, supervision, monitoring, evaluation, and direct discussions involving provincial
and city technical officers, as well as enumerators. Additionally, the survey incorporated external validation by
independent parties unaffiliated with the Ministry of Health. This involved observation and assessment of both the
training sessions and the data collection processes during the survey.

Sample Selection

Individuals were included in this study if they were at least 15 years old, had a prior diagnosis of hypertension from
a general practitioner confirmed by blood pressure measurements exceeding 140/90 mmHg,>' and had resided within the
selected cluster for a minimum of one month to ensure familiarity with the local context and health services. Respondents
who declined to participate or had incomplete data on their hypertension status or medication adherence were excluded.
Respondents’ selection process is presented in the Figure 1.

Dependent Variable: Medication Adherence
Medication adherence was assessed using a single self-reported item using a structured questionnaire. The question

LIS

included “Do you take antihypertensive medication?”” with response options of “Yes, regularly”, “Yes, but not regularly”,

Total respondents of the 2023 Indonesia Health Survey aged 15 years and above
(N =2877,531)

Respondents without
hypertension
(N = 823,863)

Respondents diagnosed with hypertension (N = 53,668)

Non-adherent respondents Adherent respondents
(N =27,908) (N =25,760)

Figure | Respondents’ selection process.
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and “No”. Respondents who reported not taking their medication regularly and not taking their medicine were classified
as non-adherent. Conversely, those who consistently took their medication were classified as adherent. Responses were
interpreted as reflecting the respondent’s typical medication-taking behaviour at the time of the survey. The use of single-
item self-report measures for medication adherence has been reported in previous studies, with evidence showing that

a single adherence question can predict clinical outcomes.>>*?

Main Independent Variable: Exposure to Information Regarding Antihypertensive

Medication

Exposure to information about antihypertensive medication was assessed through the question “Have you ever received
information or explanation regarding antihypertensive medication should be taken continuously?”. Responses were
classified as either “Yes” or “No”. Respondents who answered “No” were classified as having no exposure to information
about antihypertensive medication. Studies specifically evaluating medication information are scarce. However, the use
of a single-item self report question to assess unmet medication information needs has been reported in prior research.**

Potential Confounders

Socio-demographic factors such as gender (male, female), age (15-35 years, over 35 years), education level (no formal
education to primary school, high school to higher degree), marital status (not married, married), occupation (unem-
ployed, government/private sector employee, self-employed, farmer/fisherman, laborer/driver/helper, other), and island of
residence (Sumatra, Java and Bali, Kalimantan, Nusa Tenggara, Maluku, Papua) were considered as potential confoun-
ders according to previous studies.'*>>” These variables were selected to adjust for potential socio-demographic
influences on adherence behavior and access to medication-related information.

Data Analysis

The baseline characteristics of patients were analyzed using descriptive statistics, represented as percentages and
proportions. Missing data were handled using complete case analysis. This bivariate analysis was performed using a chi-
square test to explore the association between independent and dependent variables. The first multivariate model included
potential covariates associated with the outcome at a significance level of p < 0.25 in the bivariate analysis to avoid
excluding potentially relevant predictors. Given the large sample size, statistical significance in chi-square tests may
reflect small differences. Therefore, interpretation focused on the adjusted models, which provide a more accurate
estimation of the associations. Multivariate binary logistic regression was utilized to assess the relationship between
receiving information regarding antihypertensive medications and covariate factors related to patient non-adherence.
Both Crude (COR) and Adjusted Odds ratios (AORs) with corresponding 95% confidence intervals (Cls) were reported.
SPSS version 27 was used for all data analyses.

Ethics Statement

Ethical approval for the 2023 Indonesian Health Survey was obtained from the Health Research Ethics Committee at Health
Polytechnics Jakarta (Approval Number LB.02.01/I/KE/287/2023). Informed consent was obtained from all respondents
prior to participation. Ethical considerations, including anonymity and confidentiality, were meticulously addressed. These
measures were implemented in accordance with the Law of the Republic of Indonesia No. 27 of 2022 concerning Personal
Data Protection.”® According to the 2022 Standard Operating Procedures of the Research Ethics Committee at Universitas
Padjadjaran, Indonesia (No. POB/08/KEP), research involving existing data, publicly available documents, or pathological
and diagnostic specimens that protect participants’ identities is exempt from ethical review requirements.

Results

Respondents’ Sociodemographic Characteristics
The 2023 Indonesian Health Survey included 877,531 individuals aged 15 years and above (Figure 1). However, 823,863
of these individuals did not have hypertension and were therefore excluded, resulting in a final sample of 53,668 patients
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with hypertension for this study. According to Table 1, over half of the respondents—27,908 (52%)—were non-adherent.
Most of respondents were female (66.3%), married (77.4%), over 35 years old (95.2%), had attained only a primary
school education or no formal education (65.4%), were unemployed (40.9%), resided in Java and Bali Island (35.2%),
had been diagnosed with hypertension for 0-3 years (32.1%), and had received information emphasizing the importance
of regular use of antihypertensive medication (68.1%). Table 2 outlines major reasons for non-adherence, including
feeling healthy (58.9%), lack of motivation or forgetfulness (21.2%), and the use of traditional medicine (10.7%).

Association Between the Reception of Information About Antihypertensive
Medication and Medication Non-Adherence

After adjusting for age, education, marital status, occupation, islands of residence, and duration of hypertension (Table 1),
not receiving information about the continuous use of antihypertensive medication was significantly associated with
medication non-adherence (AOR=5.05; 95% CI=4.84-5.26; p-value = 0.000) (Table 3). The Hosmer-Lemeshow test
indicated good model calibration (p = 0.063), suggesting that the model fit the data adequately. The pseudo R* value was
relatively low (0.1111), indicating that only a modest proportion of the variability in medication adherence was explained

Table | Respondents’ Characteristics

No | Characteristics Total Adherent Non-Adherent p-value ®
(N =53,668) (N = 25,760; 48%) (N = 27,908; 52%)

1 Sex 0.001 *
Male 18,083 (33.7) 8500 (33.0) 9583 (34.3)

Female 35,585 (66.3) 17,260 (67.0) 18,325 (65.7)

2 Age (in years) <0.001 ?
15-35 2551 (4.8) 739 (2.9) 1812 (6.5)
>35 51,117 (95.2) 25,021 (97.1) 26,096 (93.5)

3 Education <0.001 *
No formal education/primary 35,088 (65.4) 15,801 (61.3) 19,287 (69.1)

Senior high school/bachelor’s 18,580 (34.6) 9959 (38.7) 8621 (30.9)

4 Marital Status <0.001 *
Not married 12,110 (22.6) 6011 (23.3) 6099 (21.9)

Married 41,558 (77.4) 19,749 (76.7) 21,809 (78.1)

5 Occupation <0.001 ?
Unemployed 21,927 (40.9) 10,907 (42.3) 11,020 (39.5)
Government/Private sector employee 5874 (10.9) 3105 (12.1) 2769 (9.9)

Self-employed 6844 (12.8) 3289 (12.8) 3555 (12.7)
Farmer/Fisherman 11,072 (20.6) 4442 (17.2) 6630 (23.8)
Laborer/Driver/Helper 2436 (4.5) 1063 (4.1) 1373 (4.9)
Other 5515 (10.3) 2954 (11.5) 2561 (9.2)

6 Island of living <0.001?
Sumatera 14,827 (27.6) 6401 (24.8) 8426 (30.2)

Java and Bali 18,904 (35.2) 9324 (36.2) 9580 (34.3)
Kalimantan 5939 (11.1) 2827 (11.0) 3112 (11.2)
Nusa Tenggara 2947 (5.5) 1380 (5.4) 1567 (5.6)
Sulawesi 8273 (15.4) 4456 (17.3) 3817 (13.7)
Maluku and Papua 2778 (5.2) 1372 (5.3) 1406 (5.0)

7 Duration of hypertension (in years) <0.001 *
0-3 17,182 (32.1) 8317 (32.3) 8865 (31.8)

4-10 12,512 (23.3) 6532 (25.4) 5980 (21.4)
> 10 10,438 (19.4) 5536 (21.5) 4902 (17.6)
Do not know 13,536 (25.2) 5375 (20.9) 8161 (29.2)

8 Received information about antihypertensive medication must <0.001*

be taken continuously
Yes 36,529 (68.1) 21,936 (85.2) 14,593 (52.3)
No 17,139 (31.9) 3824 (14.8) 13,315 (47.7)

Note: * Included in the multivariate analysis (p < 0.25). ® The likelihood ratio statistic was used as an alternative when expected cell counts were <5.
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Table 2 Reasons for Medication Non-Adherence Among
Respondents (N=27,908)

Reason N (%)
Feeling healthy 16,429 (58.9)
Feeling unmotivated or often forgetting 5922 (21.2)
Taking traditional medicine 2980 (10.7)
Adverse drug reactions 1002 (3.6)
Medication not available 633 (2.3)
Others 648 (2.3)
Medication is only taken during pregnancy/postpartum 294 (1.0)

Table 3 Multivariate Binary Logistic Regression Analysis of Association Between Exposure to Antihypertensive Information with
Medication Non-Adherence

Factor Medication Non-Adherence

COR (95% Cl) | p-value | AOR (95% Cl) ® | p-value

Had not received information about antihypertensive medication must be taken continuously | 5.23 (5.01-5.47) 0.000* 5.05 (4.84-5.26) 0.000*
(compared to those who had received information)

Notes: *significant factor (p < 0.05); * adjusted by age, gender, educational level, marital status, occupation, island of living, and duration of hypertension.
Abbreviations: COR, Crude Odds Ratio; Cl, Confidence Interval; AOR, Adjusted Odds Ratio; p, p-value of significance (<0.05).

by the observed independent variables. The area under the receiver operating characteristic curve (AUC) was 0.713,
demonstrating acceptable discriminative ability of the model in distinguishing between adherent and non-adherent
respondents.

Discussion

We observed that more than half of the respondents (52.0%) exhibited non-adherence to antihypertensive medication.
This proportion aligns with findings from previous Indonesian studies, which reported non-adherence to antihypertensive
medication ranging from 45.5% to 93.6%.>>*° After adjusting for confounding variables, a lack of information about the
importance of regular antihypertensive medication use was significantly associated with non-adherence. This study
extends previous evidence by employing nationally representative data, offering new insights into how medication
information influences adherence to antihypertensive therapy.

Limited exposure to information about the importance of long-term antihypertensive medication use is consistently
associated with the persistent issue of medication non-adherence.*' ™ Our findings revealed that although 68.1% of
respondents reported being exposed to information about the long-term use of antihypertensive medication, the pre-
valence of non-adherence remained high. This aligns with broader national trends, as demonstrated by a nationwide study
in Indonesia reported that 87.1% of 7,920 patients with hypertension had low awareness of treatment-related
information.'®

Our findings confirm earlier studies®”**

that identified a lack of information as a key factor in medication non-
adherence, and extend this evidence using a large, nationally representative dataset. Furthermore, previous research
highlighted the relationship between patients’ knowledge and adherence, revealing that a moderate level of knowledge
was associated with full adherence.*” Knowledge reflects patients’ awareness and understanding of their medication,
while health literacy encompasses the broader capacity to access, comprehend, and apply such information in daily health
decisions.*® The significant association found in this study indicates that inadequate medication information strongly
contributes to non-adherence, underscoring the importance of effective patient education aimed not only at improving
knowledge but also at enhancing health literacy.

This aligns with the World Health Organization (WHO) framework, which identifies low health literacy, such as
a limited understanding of therapy goals, proper medication administration, and general medication knowledge, as
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a significant contributor to non-adherence.*”> Patients’ medication beliefs, as a result of information exposure, were
reported to have a significant association with disease perception, knowledge, and medication adherence.*’ Receiving
information about the importance of long-term antihypertensive medication is a crucial step in raising awareness of one’s
condition, improving perceptions of the necessity and benefits of medication, reducing misconceptions, and ultimately
fostering more consistent adherence.”’*® Strengthening medication literacy particularly through community-based
education and digital health interventions not only improves adherence but also promotes health equity (SDG 10) by
addressing disparities in access to information across socioeconomic and geographic groups. In line with SDG 17’s
emphasis on strengthening partnerships, multi-sectoral collaboration is considered essential for implementing scalable,
culturally adapted adherence programs in LMICs.*’

A lack of information regarding antihypertensive medication may be attributed to various factors, including older age,
depressive symptoms, sleep disturbances, inadequate engagement in blood pressure management, and dissatisfaction with
health care services.'® In the recent study, respondents cited primary reasons for medication non-adherence, including
a feeling of well-being, lack of motivation, forgetfulness, and concurrent use of traditional medicine. These align with the
Health Belief Model, where perceived barriers and low perceived susceptibility play a key role in treatment non-
adherence.”

Our findings are also consistent with previous qualitative studies in Congo, where patients with hypertension often
take antihypertensives only when symptoms arise, discontinuing treatment upon symptom relief.” This may be rooted in
a misunderstanding of hypertension, in which patients mistakenly believe a lack of symptoms equates to controlled blood
pressure’! or a mistaken positive self-perception of their health.>? Similarly, studies in Cairo and Pakistan found that
a significant proportion of participants were non-adherent due to being asymptomatic.’’->* Patients who seek knowledge
about hypertension, including its risks and the benefits of treatment, are generally more aware of the importance of
medication adherence.*>> Healthcare providers are on the frontline to provide medication information for patients.
Previous studies have identified various strategies to improve patients’ medication knowledge, including daily educa-
tional materials delivered via WhatsApp groups®® and pharmacist-led interventions provided through counselling
sessions that focus on treatment goals, the importance of adherence, and strategies for managing potential side
effects.’” These interventions may also incorporate the teach-back method, which involves assessing patients’ compre-
hension of the information provided.”® A customized and tailored approach based on patients’ backgrounds (e.g., age,
gender, education level) also plays a key role in the success rate of interventions.> One study reported that most patients
in the intervention group preferred accessing educational materials through digital platforms,>® highlighting the potential
of telepharmacy as an effective tool.®” In Indonesia, digital health literacy among the older population remains modest.
While 87% of adults aged 60 years and older reported using a mobile phone monthly, only 16% accessed health
applications, and 51% experienced difficulties using mobile apps.®' Therefore, digital interventions for medication
adherence should utilize accessible platforms with simplified designs tailored to the target population.®'

This study also underscores the urgent need for targeted interventions, such as communication skills training for
healthcare providers and behavior change communication strategies directed at the community,®” to effectively address
the underlying factors of medication non-adherence due to a lack of exposure to information. These interventions must
focus on improving the perception and awareness of hypertension, not only among patients but also among healthcare
providers.®® These efforts should be integrated into national health policies by strengthening primary care communication
protocols and adding structured patient education programs within the public health system, for example, using
incentives for enhanced pharmacist service as in the new medication service (NMS) and medication use review program
to support adherence for patients with long-term conditions in the United Kingdom.64

Digital health interventions, including telemedicine platforms, digital devices, and mHealth applications, have shown
promising results in providing patients with sufficient information and improving adherence.®>®’ For instance, tele-
pharmacy can facilitate consistent medication reminders and online counseling with a pharmacist, even at a distance.®® In
offline settings, healthcare providers can provide both brief and extended interviews as interventions to enhance patient
involvement in medication decision-making and address concerns regarding medication use.®®%” Furthermore, healthcare
providers should prioritize modifiable factors when developing strategies and implementing personalized approaches.
This includes fostering two-way communication to educate patients and assessing their understanding of treatment
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plans.'®”® Education and counselling have been shown to be effective in clarifying misunderstandings and enhancing
patients’ knowledge of hypertension treatment, whether delivered in direct or indirect settings.”'

The strength of this study is its use of a nationally representative dataset, which enhances the generalisability and
external validity of the findings. It provides valuable insights into the association between a lack of information regarding
the need for regular antihypertensive medication use and medication non-adherence across a wide age range, from young
adolescents to older adults with hypertension. These findings have the potential to address knowledge gaps among
patients that may be hindering medication adherence.

However, this study has several limitations. First, medication adherence was assessed using a single self-reported
item, which may have introduced recall and social desirability bias compared with clinical records maintained by
healthcare providers. Second, the use of a binary yes/no variable to capture information receipt may have underestimated
the extent or frequency of information actually received by patients. Third, the cross-sectional design limits the ability to
establish causality or determine the direction of associations. Fourth, the analysis did not apply sampling weights, which
may slightly affect the accuracy of the estimated associations. Nevertheless, as the data were derived from a nationally
representative survey, this limitation is unlikely to substantially compromise the representativeness of the findings.
Lastly, the database lacked information on other potentially relevant factors, including comorbidities,”>’” false belief
regarding antihypertensive medications,”* patient-provider relationship,”” prevention type,’® type of antihypertensive
regiments (monotherapy vs combination therapy),”’ adverse drug reaction,”® and the level of family and friends
support,®” all of which might have been associated with non-adherence to antihypertensive medications.

Future longitudinal studies examining the relationship between information exposure and medication adherence
should incorporate sampling weights, include larger and more diverse population samples, and include blood pressure
as an important clinical indicator of treatment effectiveness. Furthermore, future studies are needed to develop tailored
strategies for improving medication information exposure, e.g., digital health interventions such as mobile-based
reminders, telepharmacy, or online patient education platforms which may serve as potential tools to enhance information
delivery and support adherence.

Conclusion

This study demonstrates a strong association between lack of information about long-term antihypertensive medication
use and non-adherence among hypertensive patients in Indonesia. These findings highlight the importance of effective
information dissemination to support adherence to antihypertensive therapy. Enhancing patients’ access to and under-
standing of medication information is essential to reduce the burden of uncontrolled hypertension, which remains a major
contributor to complications and mortality.
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