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Abstract

Background: Medication non-adherence in hypertensive patients induced disease progressivity. Several factors
contribute to non-adherence to treatment, such as multidrug prescription, the relationship between doctors and
patients, and barriers in health services. We aimed to analyze determinants of medication non-adherence in
productive-aged hypertensive patients in Indonesia.

Methods: A cross-sectional study was conducted among 58,148 respondents across Indonesia. Covariates are
gender, age, education, occupation, residence, smoking status, family member, and history of stroke, cardiovas-
cular and diabetes mellitus. Chi-square and Binary Logistic were performed using SPSS version 21.

Results: More than half of the 58,148 hypertension patients in Indonesia (53.9%) are not taking their medica-
tion regularly. Chi-square analysis found that male gender, age groups (25 to 34, 35 to 44, 45 to 55, 56 to 64),
graduated senior high school, employed workers, living in urban, smokers, four family members, and disease
history correlated with non-adherence to treatment. However, Binary Logistic is obtained that age groups age
groups (25 to 34, 35 to 44, 45 to 55 and 56 to 64; AOR=1.251, 1.609, 2.179, 2.424, respectively), employed
workers (AOR=0.912), urban lived (AOR=1.085), smokers (AOR=0.853), more than four family members
(AOR=1.140), stroke history (AOR=1.793), cardiovascular history (AOR=1.623), and diabetes mellitus history
(AOR=1.489) found their significance level at 0.00. Two variables, gender and education, are not of significant.
Conclusion: Medication non-adherence in hypertensive patients has multifactorial aspects, such as in this
study, including age, employed workers, living in urban areas, smokers, more prominent family members, and
the history of the disease.
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Introduction

As a significant premature mortality in the adult 1.28 billion diagnosed with hypertension, and
population, hypertension in productive-aged 18- two-thirds live in low-middle-income countries
50-year-olds has recently raised concern world- (2). In a similar concern in Indonesia, the Indo-
wide (1,2). The adult population is estimated at nesia Family Life Support (IFLS) database in
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2015 reported that among 4790 adult population
18 yr old and above, 441 were diagnosed with
hypertension (3,4). According to the WHO
Global Health Observatory, age-standardized
hypertensive patients were 32.4 (20 to 46.3) and
28.7 (17.3 to 41.9) in 1993; 43.6 (36.9 to 50.7) and
35.5 (29 to 42.5) in 2018 among female and male
respectively (5). This condition burdens hyper-
tensive patients with complications that affect
their quality of life. Increasing hypertension cases
in the productive aged were likely due to treat-
ment compliance.

Medication non-adherence affected 39% of pa-
tients prescribed medicine in hypertensive pa-
tients in Malaysia with several predictors, such as
educational level, complementary medication,
and non-usage of calcium channel blockers (6).
Medication non-adherence has been associated
with several issues, including low education level,
pharmaceutical complexity, side effects, cost,
time, and a poor patient-doctor relationship (7).
Determinants of adherence therapy in arterial
hypertensive patients were associated with the
healthcare system and a few healthcare workers
(8). Another study evaluated non-adherence to
antihypertensive drugs in four hospitals in Ethio-
pia, ranging from 29% to 37% (9). Though ad-
herence to medication in Mekonnen et al.'s study
was higher than non-adherence, several factors
affected these phenomena, such as educational
background, less comorbidity, treatment dura-
tion, and medical cost (9). A somewhat different
viewpoint presented, productive-aged respond-
ents who live in urban areas and have strong
knowledge contribute significantly to medication
adherence in hypertension (10).

The study of medication non-adherence in hyper-
tensive patients in Indonesia was proposed by
Sulistiyowatiningsih and Herawati (11). Their
study descriptively analyzed adherence to hyper-
tension drugs among 289 adults, which inferred
low adherence results. A similar report showed
that hypertensive patients in Indonesia had low
adherence at 11% compared to the highest rate in
Australia at 85% (8). Medication adherence to
hypertensive drugs study in Indonesia is limited.
Driven concern about the impact of hypertension
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in the productive-aged population, a comprehen-
sive study is warranted to disclose determinants
of medication non-adherence. Using a database
from Basic Health Survey or Riset Kesehatan
Dasar (RISKESDAS) provided by the Ministry
of Health Republic Indonesia, medication non-
adherence provided actual and complete data
from a large number population across 38 prov-
inces. Since the productive-aged population is
productively working, living with hypertension
poses them with morbidity such as stroke (12),
kidney failure (13), and cardiovascular disease
(14). Our study objective was to observe deter-
minants of medication non-adherence among
productive-aged hypertensive patients in Indone-
sia using RISKESDAS data. This study is impact-
ful in providing insight and recommendations to
the policymakers to handle and control non-
compliance hypertension treatment, particularly
among the young adult population, to prevent its
harmful effects in the early stage of life.

Methods

Study design

A cross-sectional study to observe exposure and
events at a point in time in a large population
(15). Given the concern about design, a cross-
sectional study will be conducted to highlight
medication non-adherence among productive-
aged hypertensive patients in Indonesia using the
RISKESDAS database 2018.

This study's ethical approval was embedded in
the RISKESDAS study under number LB
02.01/2/KE.267/2017.

Sampling method

The sampling method was linear systematic sam-
pling with two-stage random sampling using cen-
sus blocks selected from every district. The first
stage was implicit stratification from all census
blocks. According to the master frame in the
census, 720,000 census blocks were found, and
180,000 census blocks (25%) were selected. The
total number of census blocks selected was
30,000. The second stage was systematically
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choosing ten households in every census block.
According to the 2018 RISKESDAS data,
653,113 persons aged 15 to 64. Of these, 362,243
(44.5%) have checked their blood pressure be-

Riskesdas respondents
aged 15-64 yrold (n=
653,113)

fore. There were 58,148 people whose exam re-
sults revealed hypertension or diagnosed with
hypertension by a doctor (Fig. 1).

Never had a blood

pressure check

h 4

Examination shows
hypertension or has been
diagnosed with
hypertension by a doctor.
(n=58,148)

v (n=290,870)
Ever had a blood
pressure check (n=
362,243)
| Not Hypertension
i (n=594,965)
h J
Hypertension =

Fig. 1: Flowchart of sampling selection in participants

Data sources

Data sources this study derived from a national
survey, a non-interventional cross-sectional study,
and households across 38 provinces in Indonesia
in utban or rural areas based on modified H.L
Blum theory of determinants of health, namely
Basic Health Research or Riset Kesehatan Dasar
(RISKESDAS). Indicators from RISKESDAS
were health accessibility, traditional health ser-
vices, mental health disorders, environmental
health, communicable disease, non-
communicable disease, dental health, disability,
behavior, mother health and reproductive, nutri-
tion, and child health (16). Data collection from
the RISKESDAS survey was conducted through
interviews, measurements, examinations at both
levels, and household and individual assessments.
This survey was conducted in 2007, 2010, 2013,
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and the latest in 2018 to arrange health policy
recommendations for national development. The
RISKESDAS data is beneficial and commonly
published in several journals related to non-
communicable disorders (17-19).

Variables

The RISKESDAS data provided a proportion of
adherence to hypertension drugs routinely based
on prescription or consuming antthypertensive
drugs daily divided by more than 18-year-old
population diagnosed with hypertension. Accord-
ing to the calculation, 54.40% adherence to hy-
pertension drugs and 32.27% non-adherence
among adults diagnosed with hypertension in In-
donesia (16). The survey asked the respondents
whether they have consumed antihypertensive
drugs daily. Medication non-adherence was not
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consuming antihypertensive drugs daily and vice
versa. Thus, the dependent variable was medica-
tion non-adherence.

Independent variables were obtained from base-
line data from the RISKESDAS data, consisting
of age, gender, educational background, employ-
ment status, residence, smoking status, number
of family members, and disease history.

Statistical analysis

A descriptive study was analyzed with a distribu-
tion and frequency table. Stratification was per-
formed by age distribution, education level, and
occupational status. Chi-square and Binary Lo-
gistic assessed relationships between variables to
adjust confounding factors. The statistical data
were set at a 95% confidence interval (CI), and
data <0.05 was statistically significant. Overall

data were analyzed using SPSS ver. 21 (IBM
Corp., Armonk, NY, USA).

Results

We collected data from 58,148 participants from
the RISKESDAS database, 33% male and 67%
female. This study found that most respondents
were 45-54 yr old (35.6%), graduated from ele-
mentary school (29.8%), had unemployment sta-
tus (35.4%), lived in a rural area (53.7%), never
smoked (74.1%), had family members more than
four (71.2%), and nothing has stroke (94.4%),
cardiovascular disease (94.6%) and diabetes melli-
tus history (92.6%). Detailed baseline characteris-
tic data is presented in Table 1.

Table 1: Baseline characteristic respondents (n=58,148)

Variable n (%)

Gender
Male
Female
Age (v
15-24
25-34
35-44
45-54
55-64
Education
No education

19,214 (33.0)
38.934 (67.0)

1,322 (2.3)
4,336 (7.5)
12,094 (20.8)
20,687 (35.6)
19,709 (33.9)

4,159 (7.2)

Not graduated from elementary 9,893 (17.0)

Awvailable at:

school 17,331 (29.8)
Graduated elementary school 8,974 (15.4)
Graduated junior high school 12,437 (21.4)
Graduated senior high school 1,609 (2.8)
Diploma 3,745 (6.4)
Graduated under graduated

Occupation

Unemployed 20,578 (35.4)
Students 478 (0.8)
Civil servants 3,519 (6.1)
Official private sector 3,067 (5.3)
Unofficial private sector 8,638 (14.9)
Farmer 13,614 (23.4)
Fisherman 545 (0.9)
Labor/driver/household assistant 3,565 (6.1)
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Table 1: Continued ...

Others

4,144 (1.1)

Residence
Utrban
Rural

26,950 (46.3)
31,198 (53.7)

Smoking
Yes
No

15,062 (25.9)
43,086 (74.1)

Family members
>4 people
1-4 people

41,377 (71.2)
16,711(28.8)

Stroke history
Yes
No

3,271 (5.6)
54,877 (94.4)

Yes
No

Cardiovascular disease history

3,124 (5.4)
55,024 (94.6)

Diabetes Mellitus
Yes
No

4,288 (7.4)
53,860 (92.6)

Fig. 2 summarizes the prevalence of medication
adherence to hypertensive agents. Briefly, pa-
tients having diseases such as diabetes, stroke,
and cardiovascular disease were higher obedi-
ence, around 60%. Family members above four,
smoking, living in urban areas, employed work-
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Fig. 2: Medication adherence (blue) vs non-adherence (orange) hypertensive agents based on baseline characteristics

Of the 58,148 hypertension patients in Indonesia,
31,348 (53.9%) were not taking their medication
regularly (Based on primary data in the RISK-
ESDAS). The prevalence of medication non-
adherence in every province concluded that Jam-
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bi and West Sumatra are the most nonadherent,
followed by Bali, South Kalimantan, and Yogya-
karta, respectively. On the other hand, the lowest
prevalence is Gorontalo. Fig. 3 mentions the de-
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tailed prevalence of medication non-adherence in
every province in Indonesia.

0.46-0.51 J0.51-0.56 JJ0.56-0.61 =061

The association between baseline characteristics
and medication adherence among hypertensive
patients is cited in Table 2.

Fig. 3: Description of percentages of medication non-adherence in hypertensive patients across 38 provinces

Table 2: Determinants of medication non-adherence among hypertensive patients (n=58,148)

Variable

Gender

Male

Female
Age (years old)

15-24

25-34

35-44

45-54

55-64

Education

No education

Not graduated from elementary school
Graduated elementary school
Graduated junior high school
Graduated senior high school
Diploma

Graduated under graduated

Employment status
Employed
Unemployed
Residence

Urban

Rural
Smoking

Yes

No
Family members
>4 people

1-4 people
Stroke history
Yes

No
Cardiovascular disease history
Yes

No
Diabetes mellitus
Yes

No

OR is odds ratio; AOR is adjusted odds ratio; 1 is references; bold indicates statistically significant level at <0.000.
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10841
20507

950
2891
7279

10729
9499

2177
5146
9213
4942
7013
858
1999

20864

10484

14078
17270

8693
22655

21944
9404

1192
30156

1226
30122

1715
29633

Medication adherence

8373
18427

372
1445
4815
9958

10210

1982
4747
8181
4032
5424
751
1746

16706

10094

12872
13928

6369
20431

19433
7367

2079
24721

1898
24902

2573
24227

OR (CI95)

1.16 (1.12-1.20)
1

1
1.27 (1.11-1.46)
1.68 (1.49-1.91)
2.37 (2.09-2.68)
2.74 (2.42-3.10)

1.04 (0.95-1.13)

1.05 (0.97-1.13)

1.00 (0.94-1.08)

0.93 (0.86-1.00)

0.88 (0.82-0.95)

1.00 (0.89-1.12)
1

1.20 (1.16-1.24)
1

0.88 (0.85-0.91)
1

1.23 (1.18-1.27)
1

0.88 (0.85-0.91)
1

0.47 (0.43-0.50)
1

1.87 (1.74-2.01)
1

1.83 (1.72-1.95)
1

AOR (CI95)

0.95 (0.90-1.00)
1

1
1.25 (1.09-1.43)
1.60 (1.41-1.82)
2.17 (1.92-2.46)
2.42 (2.13-2.74)

0.92 (0.84-1.01)
0.97 (0.90-1.05)
0.98 (0.91-1.05)
0.98 (0.90-1.06)
0.94 (0.87-1.01)

1.00 (0.89-1.13)
1

0.91 (0.87-0.94)
1

1.08 (1.04-1.12)
1

0.85 (0.80-0.89)
1

1.14 (1.10-1.18)
1

1.79 (1.66-1.93)
1

1.62 (1.50-1.75)
1

1.48 (1.39-1.58)
1
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Discussion

The large-scale RISKESDAS data on medication
non-adherence in hypertensive patients illustrates
that age stratification over 25 yr old, urban resi-
dential location, employment status, smoking sta-
tus, over four family members, stroke, cardiovas-
cular disease, and stroke history correlate with
non-adherence. In the United States of America,
among insured adults prescribing antihyperten-
sive drugs, adherence was 41.9% for 18 to 34 yr-
old groups, compared to 75.6% for the 65 to 74
yr-old group (20). Another report from South
Korea found that adherence to antihypertensive
treatment among adults less than 40 yr old was <
40% (21). Similarly, in Japan, medication adher-
ence to antihypertensive agents in younger pa-
tients was lower than in the elderly (22). Our
study found that over 25-yr-old adults were sig-
nificantly associated with non-adherence to
treatment. Age stratification 15 to 44 yr old de-
noted 37.4% medication adherence compared to
45 to 66 yr old groups. Though statistically signif-
icant in all age groups, we noticed that young
adults have higher disobedience taking drugs than
the elderly, as mentioned in previous studies in
the USA, Japan, and South Korea. The lower rate
of hypertensive treatment adherence existed due
to low awareness in young adults (21).

Our study demonstrated that living in urban areas
is associated with non-adherence to medication.
In urban areas, 47.8% obeyed the treatment, like-
ly due to socioeconomic, educational back-
ground, and financial conditions between rural
and urban areas in Indonesia. A contradicting
result in a previous study in China was that those
living in rural areas were likelier to disobey the
treatment than those in urban areas (23). Addi-
tionally, employed status is correlated with non-
compliance with taking medication for hyperten-
sion. Workers' medication adherence is higher
than jobless at 55.5%. About 67% of participants
were farmers and the private sector (16). Workers
have permanent occupations and fixed salaries to
spend money on disease treatment. However,
potential confounding between job status and
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treatment adherence was likely due to health in-
surance ownership not being covered in this
study. A different perspective was proposed by
Kim et al. in their study, which stated that work-
ing status was vulnerable to medication adher-
ence for metabolic diseases. Workers felt relieved
symptoms, forgot, distrusted with the prescrip-
tion, side effects, and no effective treatment (24).
In this study, smoking emerged as a protective
factor. Among those completed treatment, 23.7%
were smokers, and 76.2% were non-smokers.
Smokers had potentially low adherence to treat-
ment in chronic disease patients for several rea-
sons (25). First, smokers may avoid contact with
a doctor to ignore the pressure of halting smok-
ing during the interaction. Second, smokers may
avoid the harmful effects of smoking communi-
cated by doctors. Third, smokers were more
compliant with unhealthy performance (25). We
assumed that smoking is a protective factor in
this study due to the socioeconomic status of
participants. Smokers in this study are more likely
to not adhere to treatment at 42.3% than non-
smokers. Lower obedience in smokers requires
simultaneous intervention, including health-
promoting behavior, literacy, and knowledge
about smoking-induced diseases, which is vital to
prevent the harmful effects of tobacco (26).

Family members are correlated with medication
non-adherence in hypertensive patients, with
47% of the adherence group having more than
four family members. Supporting the family of
chronic disease patients is essential for successful
medication. Family members are not the only
ones; family support and function are also war-
ranted (27-29). A family member of more than
four people living in poverty is the primary ob-
stacle to continuing the treatment. Though Na-
tional Health Insurance covered the treatment,
nonmedical costs were not. Thus, non-
compliance to medication in hypertensive pa-
tients existed. Three disease history of stroke,
cardiovascular and diabetes mellitus obtained
their significance to medication non-adherence.
However, patients with stroke, cardiovascular
disease, and diabetes accounted for around 60%
of those who adhered to treatment, respectively.
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Chronic diseases, such as diabetes mellitus, cardi-
ovascular, depression, and dementia, were associ-
ated with treatment non-compliance (30). Chron-
ic diseases require multiple drugs that cause non-
adherence. The assumption has been made that
multiple drug prescriptions impose medication
non-adherence in chronic disease patients.
Nevertheless, two studies lost their significance
after adjustment in the multivariate analysis, gen-
der, and educational level. Of the respondents,
67.0% were female, and 69.4% had a low educa-
tional level (from no education to junior high
school). Females face complicated social prob-
lems in society, such as a lack of income, support
from family and society, social norms, and per-
ception compared to males (31). A study noticed
a potential mediation effect of level education on
medication adherence in chronic diseases (32).
Our study found that most respondents had a
lower education, and we did not analyze the po-
tential mediation effect of education. Gender and
educational level were not associated with medi-
cation non-adherence in this study due to the
characteristics of respondents that could not be
elaborated on comprehensively. Further assess-
ment should be done to disclose these phenome-
na.

This study has several limitations. First, we could
not evaluate the causal relationship between co-
variates and medication non-adherence. Cross-
sectional design is a vulnerable design that expos-
es causal relationships. Further study, such as a
prospective cohort, is warranted with the robust
effect on the outcome. Second, in-depth assess-
ment is essential, as it involves conducting inter-
views or focused group discussions to explore
exciting phenomena that should be exposed with
qualitative methods. Beyond the limitation, this is
the largest study reporting medication non-
adherence in productive-aged hypertensive pa-
tients from Indonesia using RISKESDAS data.
The survey was conducted on a large sample
scale across 38 provinces in Indonesia. Thus, this
data has a robust method and sample size to re-
produce for the forthcoming study.
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Conclusion

Medication non-adherence in productive-aged
hypertensive patients in Indonesia is associated
with age over 25 yr old, employed status, living in
urban, prominent family members, and a history
of stroke, cardiovascular disease, and diabetes
mellitus. Adherence to hypertension medication
is still low for numerous variables, ranging from
37.4% for those 15-44 yr-old groups to 63.6% for
those having stroke. Moreover, the prevalence of
non-adherence to hypertension treatment is
evenly across provinces, emphasizing West Su-
matra and Jambi provinces in Sumatra Island.
The treatment of hypertension is crucial to pre-
vent complications and thus increases the risk of
mortality. This result could give the government
an insight into treating non-compliance and pre-
venting the adverse effects of chronic diseases.
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