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ABSTRACT

Background: Diabetes mellitus and hypertension frequently coexist and increase the risk of cardio-
vascular complications. Although physical inactivity is a modifiable risk factor, national evidence on
its association with hypertension among adults with diabetes mellitus in Indonesia remains limited.
Aims: To examine the association between physical inactivity and hypertension among adults with
diagnosed diabetes mellitus in Indonesia.

Methods: This cross-sectional study analyzed Riskesdas 2018 data from 9,807 adults with diagnosed
diabetes mellitus. Hypertension was defined as blood pressure >140/90 mmHg, while physical inacti-
vity was defined as <3,000 MET-minutes/week based on GPAQ. Survey-weighted logistic regression
was used to estimate adjusted odds ratios (aORs) and 95% confidence intervals (ClIs).

Results: Overall, 38.2% of adults with diabetes mellitus had hypertension, and 58.0% had insufficient
physical activity. After adjustment for age, sex, smoking status, duration of diabetes, anti-diabetic me-
dication use, obesity, and central obesity, participants with insufficient physical activity had higher
odds of hypertension than those with sufficient physical activity (aOR = 1.20; 95% CI: 1.06—1.35; p =
0.004).

Conclusion: Physical inactivity was significantly associated with higher odds of hypertension among
adults with diabetes mellitus in Indonesia. These findings support the importance of promoting physi-
cal activity as part of comprehensive diabetes management.
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Introduction

According to the International Diabetes
Federation (IDF, 2017), approximately 425
million adults aged 20-79 years (8.8% of the
global population) had diabetes in 2017, with
79% of cases occurring in low- and middle-
income countries (LMICs).! Indonesia was
among the countries with the highest diabetes
burden in 2019, with an estimated 10.7 million
affected individuals—a figure projected to rise
to 13.7 million by 2045.2 According to the
2018 Indonesian Basic Health Survey
(Riskesdas), the prevalence of hypertension
was 30.8% based on blood pressure
measurements and 8.6% based on physician
diagnosis.?

Diabetes mellitus and hypertension are
major noncommunicable diseases that
frequently coexist and substantially increase
the risk of cardiovascular complications. Their
coexistence is  supported by  shared
pathophysiological mechanisms, including
insulin resistance, sympathetic nervous system
activation, and sodium retention.
Approximately 70% of adults with diabetes
mellitus also have hypertension, highlighting
the need for integrated chronic disease
management.*°

Physical inactivity is recognized as a major
modifiable risk factor in the development of
hypertension, particularly among DM
populations.” However, recent national
surveillance data reveal a concerning decline
in physical activity prevalence from 73.9%
(2013) to 62.6% (2023). The primary self-
reported barriers to physical activity include
time constraints (48.7%) and lack of
motivation (32.6%).This physical inactivity
contributes to impaired glycemic control in
DM patients.®

The decreasing physical activity trend
persists across all age groups, reflecting a
growing  sedentary  lifestyle  pattern,
particularly in urban areas where motorized
transportation is favored over walking.’
Persistent physical inactivity has been
consistently associated with increased Non
Communicable  Diseases(NCDs)  burden,
including cardiovascular diseases,
hypertension, and diabetes, resulting in
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substantial  healthcare expenditures and
productivity losses in Indonesia.'®!! These
findings underscore physical inactivity as a
critical modifiable risk factor requiring
prioritized integration into national chronic
disease prevention strategies.!?

A hospital-based case-control study in
Ethiopia reported that physically inactive
patients with diabetes had higher odds of
hypertension than those who were physically
active (aOR = 5.84; 95% CI: 2.47-13.81).13
However, this evidence was derived from a
single-country hospital-based study and may
not be generalizable to other populations.
Moreover, nationally representative evidence
from Indonesia remains limited, particularly
studies using multivariable analyses to account
for potential sociodemographic and clinical
confounders. Therefore, this study aimed to
examine the association between physical
activity and hypertension among adults with
diagnosed diabetes mellitus in Indonesia using
data from the 2018 Indonesian Basic Health
Survey (Riskesdas).

Methods

This study employed a cross-sectional
design and used secondary data from the 2018
Basic Health Survey (Riskesdas), which
covered 34 provinces, 416 regencies, and 98
cities in Indonesia. Riskesdas 2018 was a
nationwide survey conducted every five years
by the Health Research and Development
Agency, Ministry of Health of the Republic of
Indonesia. The study population consisted of
all individuals in Indonesia with physician-
diagnosed diabetes mellitus who were
successfully interviewed during the Riskesdas
2018 survey. The study sample comprised
respondents aged > 15 years with physician-
diagnosed diabetes mellitus who were
identified within selected census blocks and
voluntarily completed the questionnaire for the
study variables. Eligible respondents were
those who met the inclusion and exclusion
criteria. The inclusion criteria included
individuals aged >15 years, medically
diagnosed with diabetes mellitus, who
responded to the physical activity section and
had their blood pressure measured during the
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survey. Exclusion criteria included individuals
with controlled hypertension, defined as
systolic blood pressure <140 mmHg and
diastolic blood pressure <90 mmHg due to
regular antihypertensive medication use, and
those with incomplete data. Because the
primary outcome of this study was elevated
blood pressure measured during the survey
rather than clinically defined hypertension,
respondents with controlled blood pressure
receiving antihypertensive medication were
excluded. This approach was intended to
ensure that the outcome consistently reflected
blood pressure status at the time of assessment
and to specifically evaluate the association
between physical inactivity and concurrent
elevated blood pressure measured during the
survey.

Blood pressure was measured three times
following the standardized Riskesdas 2018
protocol, and the average of the three
measurements was used for analysis.
Respondents with fewer than three blood
pressure measurements were excluded from
the analysis. Respondents were classified as
hypertensive if their systolic blood pressure
was >140 mmHg or diastolic blood pressure
was >90 mmHg. Physical activity was
assessed using the Riskesdas 2018 physical
activity questionnaire, which was adapted
from the World Health Organization (WHO)
Global Physical Activity Questionnaire
(GPAQ). The questionnaire collected
information on the frequency (days/week) and
duration (minutes/day) of vigorous, moderate,
and walking activities performed during a
typical week. For each activity, MET-
minutes/week were calculated by multiplying
the frequency, duration, and the corresponding
MET value (vigorous activity = 8 METs;
moderate activity and walking = 4 METs).
Total physical activity was obtained by
summing the MET-minutes/week across all
activity intensities. Following the WHO
GPAQ Analysis Guide, adopted in Riskesdas
2018, respondents accumulating a total
physical  activity of >3,000 MET-
minutes/week were classified as having
sufficient physical activity, whereas those with
<3,000 MET-minutes/week were classified as
having insufficient physical activity. The
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3,000 MET-minute/week threshold
corresponds to the WHO criterion for a high
level of physical activity based on the
combined volume of vigorous-, moderate-,
and walking-related activities.

Several confounding variables were
considered in this study. Age was categorized
into four groups: 15-25 years, 2645 years,
4665 years, and >65 years. The duration of
diabetes mellitus was classified as <10 years or
>10 years based on the time since diagnosis.
Anti-diabetic medication adherence was
assessed using the Riskesdas 2018
questionnaire by asking whether respondents
took or injected anti-diabetic medication
according to the physician's instructions.
Responses were classified as adherent ("yes,
according to the physician's instructions") or
non-adherent ("no, not according to the
physician's instructions"). Obesity was defined
as a body mass index (BMI) >25, while central
obesity ~was defined as a  waist
circumference >90 cm in men and >80 cm in
women. The frequency of consuming salty,
sweet, and fatty foods was classified as often,
rarely, or never, following the Riskesdas 2018
questionnaire. Food consumption was
categorized as “often” if respondents reported
consuming the food >1 time per day or 3-6
times per week, “rarely” if they consumed it 1—-
2 times per week or less than 3 times per month,
and “never” if they reported no consumption at
all.

Emotional mental disorder was assessed
using the Self Reporting Questionnaire-20
(SRQ-20), as implemented in Riskesdas 2018.
The instrument consists of 20 yes/no questions
assessing symptoms of emotional mental
disorder. Each "yes" response was assigned a
score of one, resulting in a total score ranging
from 0 to 20. Respondents with a total score of
>6 were classified as having an emotional
mental disorder, whereas those with a score <6
were classified as not having an emotional
mental disorder.

The sample selection framework for
Riskesdas 2018 was developed by the Central
Bureau of Statistics (BPS) based on the
National Socio-Economic Survey (Susenas).
A probability proportional to size (PPS)
method with linear systematic sampling was

Copyright ©2026 JEKK, ISSN 2614-4854



Anggaraini., et al., JEKK. 11 (3) 2026

applied using a two-stage sampling technique.
From an initial 14,906 respondents aged >15
years with physician-diagnosed diabetes
mellitus, 1,104 respondents with incomplete
blood pressure measurements (fewer than
three measurements) were excluded. Among
the remaining respondents, 1,494 with
controlled hypertension, defined as receiving
antihypertensive medication with blood
pressure <140/90 mmHg, were subsequently
excluded. This resulted in 12,308 respondents
meeting the study eligibility criteria. A
complete-case analysis was then performed.

Respondents age=15 years with
diabetes mellitus in Indonesia

N = 14,906

k.

Respondents with complete
blood pressure measurements

N = 13,802

S—
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Missing data were handled sequentially, with
respondents excluded for missing age (n =
1,040), missing history of hypertension (n =
1,404), and missing emotional mental disorder
data (n = 57), resulting in a total of 2,501
excluded respondents. These categories were
mutually exclusive, with no overlap between
exclusions. Missing data were identified only
for these variables, whereas no missing values
were observed for the other variables included

in the multivariable analysis. The final
analytical sample consisted of 9,807
respondents.

Incomplete blood pressure measurements
(fewer than three measurements) (n = 1,104)

v

( Controlled hypertension (receiving
';L antihypertensive medication with blood

pressure <140/90 mmHg) (n = 1,494)

eligibility criteria

N=12,308 Missing data {n = 2,501)

s Age (n = 1,040)
 History of Hypertension (n = 1,404)

{ Respondents meeting the study

Final analytical sample
N =9,807

'L * Emotional mental disorder (n = 57)

Figure 1. Flowchart of the Research Sample Selection Process

Data were analyzed using IBM SPSS
Statistics version 26.0 (licensed under IBM
Corp., Armonk, NY, USA). Complex sample
analysis procedures were applied to account
for the multistage sampling design. The
analysis incorporated the stratification variable,
primary sampling units (clusters), and
normalized sampling weights. Normalized
sample weights were calculated by dividing
the original Riskesdas 2018 sampling weight
by its mean value to ensure nationally
representative estimates while preserving the
original sample size. Descriptive (univariate)
analysis were performed to present
respondents' characteristics as unweighted
frequencies (n) and weighted percentages (%)
to account for the complex sampling design of

Riskesdas 2018. Bivariate analysis using the
chi-square test examined the association
between  independent  variables and
hypertension. Multivariable analysis was
conducted using multiple logistic regression to
identify  adjusted  associations  between
physical activity and hypertension after
controlling  for potential  confounders.
Potential confounders were assessed using a
manual backward elimination approach.
Variables were sequentially removed from the
model starting with the highest p-value while
monitoring changes in the odds ratio of the
main exposure. Variables resulting in a change
of =10% in the estimated odds ratio were
retained as confounders in the final model.
The 2018 Basic Health Survey (Riskesdas)
received ethical approval from the Health
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Research Ethics Committee of the National
Institute of Health Research and Development,

Ministry of Health of the Republic of

Indonesia (approval number:
LB.02.01/12/KE024/2018). All data were

fully anonymized before release to researchers.

Results

A total of 9,807 respondents with diabetes
mellitus were included in the analysis. The
characteristics of respondents are presented by
age and gender (Table 1 Most respondents
were aged 4665 years (68,5%), whereas only
0,65% were aged 15-25 years. The proportion
of female patients was higher than males,
accounting for 59,3% of all respondents. All
percentages presented are weighted to account
for the complex sampling design of Riskesdas
2018.

As shown in Table 2, 38,2% of diabetes
mellitus patients were classified as having
hypertension. More than half of the
respondents (58,0%) engaged in insufficient

physical activity. Regarding smoking behavior,

31,2% of the respondents were current
smokers. The majority had been diagnosed
with diabetes for less than ten years (78,9%),
and approximately one-fifth (21,9%) reported
not adhering to anti-diabetic medication.
Almost half of the respondents (47,8%) were
categorized as obese, while 58,6% experienced
central obesity. In terms of dietary behavior,
39,4% of diabetes mellitus patients frequently
consumed salty foods, 37,1% frequently
consumed sweet foods, and 58,8% frequently
consumed fatty foods. Meanwhile, only 4,3%
of respondents were identified as experiencing
emotional mental disorders.

Table 1. Distribution of Respondents Characteristics

Variables n %
Age
>65 years 1348 13,7
46-65 years 6722 68.5
2645 years 1679 17,1
15-25 years 58 0,65

Continued Table 1. Distribution of Respondents
Characteristics
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Variables n %
Gender
Female 5820 59,3
Male 3987 40,7

Note: Counts (n) are presented as unweighted frequencies.
Percentages (%) are weighted using the Riskesdas 2018 sampling
weights.

Table 2. Distribution of Hypertension Incidence and
Associated Risk Factors

Variables n %
Hypertension
Yes 3748 38,2
No 6059 61,8
Physical Activity
Insufficient 5689 58
Sufficient 4118 42
Smoking Habit
Yes 3061 31,2
No 6746 68,8
Duration of Diabetes
>10 years 2065 21,1
<10 years 7742 78,9
Anti-diabetic medication
adherence
No 2148 21,9
Yes 7659 78,1
Obesity
Yes 4686 47,8
No 5121 52,2
Central Obesity
Yes 5750 58,6
No 4057 41,4
Consumption of Salty
Foods
Often 3863 394
Rarely 4254 434
Never 1690 17,2
Consumption of Sweet
Foods
Often 3633 37,1
Rarely 4356 444
Never 1818 18,5
Consumption of Fatty
Foods
Often 5771 58,8
Rarely 3375 344
Never 661 6,7
Emotional Mental
Disorders
Yes 427 4,3
No 9380 95,7

Note: Counts (n) are presented as unweighted frequencies.
Percentages (%) are weighted using the Riskesdas 2018 sampling
weights.
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Table 3 presents the crude and adjusted
odds ratios (ORs) for hypertension among
adults with diabetes mellitus according to
sociodemographic, behavioral, and clinical
characteristics. In the crude analysis,
respondents with insufficient physical activity
had higher odds of hypertension than those
with sufficient physical activity (cOR = 1,11;
95% CI: 1,03-1,20; p-value=0,006). After
adjustment  for  potential confounders,
insufficient physical activity remained
significantly associated with hypertension,
with respondents having 1.20 times higher
odds of hypertension than those with sufficient
physical activity (aOR = 1,20; 95% CI: 1,06—
1,35; p-value =0,004).

Age was strongly associated with
hypertension in both the crude and adjusted
analyses. Compared with respondents aged
15-25 years (reference group), those aged 26—
45 years, 4665 years, and >65 years had
higher odds of hypertension, with adjusted
odds ratios (aORs) of 6,20 (95% CI: 1,54—
24.97), 9,20 (95% CI: 2,30-36,83), and 7,66
(95% CI: 1,89-31,00), respectively (all p-
value<0,05). Female respondents had a higher
odds of hypertension than males, with a crude
OR of 1,27 (95% CI: 1,17-1,37), which
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increased to 1,79 (95% CI: 1,52-2,10) in the
adjusted model (p-value<0,001).

Smoking habit was also associated with
hypertension. Smokers had 1,10 times higher
odds in the crude model (p-value=0,015), and
this association strengthened after adjustment
(aOR = 1,76; 95% CI: 1,50-2,07; p-value<
0,001). Similarly, the duration of diabetes of
>10 years was linked to a higher prevalence of
hypertension (aOR = 1,18; 95% CI: 1,02-1,37;
p-value=0,030). Patients who did not adhere to
anti-diabetic medication also showed a
significantly higher odds of hypertension
compared to adherent patients (aOR = 1,16; 95%
CI: 1,00-1,35; p-value=0,044). Both obesity
and central obesity demonstrated strong and
independent associations with hypertension.
Obese respondents had 1,68 times higher odds
of hypertension (95% CI: 1,46-1,93), and
those with central obesity had 1,35 times
higher odds (95% CI: 1,16-1,57) after
adjustment (p < 0,001 for both). In contrast, the
frequency of consuming salty, sweet, and fatty
foods, as well as the presence of emotional
mental disorders, were not significantly
associated with hypertension in either crude or
adjusted models.

Table 3. Association of Sociodemographic, Behavioral, and Clinical Factors with
Hypertension among Adults with Diabetes Mellitus

Variables Bivariate Analysis Multivariable Analysis
Crude OR p-value Adjusted OR (95%CI) p-value
(95%CI)
Physical Activity
Insufficient 1,11 (1,03-1,20) 0,006 1,20 (1,06-1,35) 0,004
Sufficient® ref
Age
>65 years 8,58 (2,30- 32,0) <0,001 7,66 (1,89-31,00) 0,004
4665 years 10,05 (2,72-37,14) <0,001 9,20 (2,30-36,83) 0,002
2645 years 7,08 (1,90- 26,36 ) <0,001 6,20 (1,54-24,97) 0,010
15 25 years® ref ref
Gender
Female 1,27 (1,17-1,37) <0,001 1,79 (1,52-2,10) <0,001
Male? ref ref
Smoking Habit
Yes 1,10 (1,01-1,18) 0,015 1,76 (1,50-2,07) <0,001
No* ref ref
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Continued Table 3. Association of Sociodemographic, Behavioral, and Clinical Factors with
Hypertension among Adults with Diabetes Mellitus

Variables Bivariate Analysis Multivariable Analysis
Crude OR p-value Adjusted OR (95%CTI) p-value
(95%CI)
Duration fo Diabetes
>10 years 1,12 (1,03-1,22) 0,010 1,18 (1,02-1,37) 0,030
<10 years® ref ref
Anti Diabetic
Medication Adherence
No 1,10 (1,02-1,20) 0,022 1,16 (1,00-1,35) 0,044
Yes®
Obesity
Yes 1,52 (1,41-1,63) <0,001 1,68 (1,46-1,93) <0,001
No® ref ref
Central Obesity
Yes 1,54 (1,42-1,66) <0,001 1,35 (1,16-1,57) <0,001
No? ref ref

Consumption of Salty
Foods

Often 0,92 (0,78-1,09) 0,282 - -
Rarely 0,87 (0,74-1,02) 0,282 - -
Never? ref - -
Consumption of Sweet
Foods
Often 0,88 (0,75-1,05) 0,370 - -
Rarely 0,92 (0,78-1,08) 0,370 - -
Never? ref - -
Consumption of Fatty
Foods
Often 1,02 (0,80-1,29) 0,939 - -
Rarely 1,04 (0,81-1,32) 0,939 - -
Never® ref - -
Emotional Mental
Disorders
Yes 1,01 (0,84-1,22) 0,916 - -
No? ref

*Adjusted for age, sex, smoking habit, duration of diabetes, anti-diabetic medication adherence, obesity, central obesity

. . a
OR = odds ratio; CI = confidence interval; Ref = reference category ~ = references category

Discussion

Physical activity constitutes one of the four

glucose uptake in active muscles, thereby
contributing to better blood pressure
regulation. !’

This study found that individuals with

fundamental = components of  diabetes
management and plays a crucial role in
preventing  noncommunicable  diseases,

including hypertension.'* In individuals with
diagnosed diabetes mellitus, insulin resistance
leads to impaired glucose utilization and
sodium retention, which increases sympathetic
activity and blood pressure.? Regular physical
activity improves endothelial function,
reduces insulin resistance, and enhances

diagnosed diabetes mellitus who reported
insufficient physical activity had higher odds
of prevalent hypertension than those with
sufficient physical activity (aOR = 1.20; 95%
CI: 1.06-1.35). Similarly, a national survey in
Spain showed that although diabetes
independently  increased the risk of
hypertension (OR 1.44), patients with DM
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who regularly exercised had a significantly
lower risk, approaching that of the non-
diabetic population.'® Consistent with these
findings, a large meta-analysis of cohort
studies also demonstrated a linear inverse
association between physical activity level and
the incidence of hypertension, with a 6%
reduction in risk for every 10 MET-hours per
week increase and up to a 33% reduction at
higher activity levels.!” These findings support
the observed association between sufficient
physical activity and lower odds of prevalent
hypertension among individuals with diabetes
mellitus.

Physiologically, physical inactivity may
increase blood pressure through mechanisms
involving insulin resistance, hyperinsulinemia,
and sodium retention that occur independently
of glycemic control.'®!” Among individuals
with  diabetes, coexisting hypertension
exacerbates endothelial dysfunction, oxidative
stress, and chronic inflammation, further
elevating cardiovascular risk.?’ Despite
extensive evidence on these mechanisms, their
integration into preventive strategies remains
limited in LMICs, including Indonesia, where
community-based interventions often face
implementation barriers.?! The present study
contributes to addressing this evidence gap by
providing nationally representative evidence
on the association between physical inactivity
and prevalent hypertension among adults with
diagnosed diabetes mellitus in Indonesia.

The use of nationally representative data
and multivariate modeling in this study
enhances its validity and generalizability. Prior
research in LMICs has demonstrated that
physical activity interventions can effectively
reduce blood pressure, emphasizing the
relevance of promoting active lifestyles in
resource-limited  settings.?>  Comparable
population-based studies in Malaysia have
also demonstrated strong associations between
physical activity, blood pressure, and glucose
regulation, supporting the robustness of these
findings across similar  socioeconomic
contexts.?® Several additional factors such as
smoking, duration of diabetes, age, gender,
obesity, and medication adherence were also
significantly  associated with  prevalent
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hypertension. These findings align with the
syndemic framework of chronic diseases in
developing countries, where biological,
behavioral, and structural determinants
interact to create complex risk patterns.?*

Age-related vascular changes, hormonal
differences in women, and prolonged
hyperglycemia may contribute to elevated
blood pressure through mechanisms such as
endothelial dysfunction and reduced arterial
elasticity.>>?® Smoking exacerbates these
effects through sympathetic stimulation and
endothelial injury.?” Poor adherence to
antidiabetic medication has been shown to
increase the likelihood of hypertension among
patients with diabetes mellitus, as inadequate
glycemic control induces oxidative stress,
endothelial dysfunction, and renal impairment,
leading to elevated blood pressure.?® Moreover,
both general and central obesity were
identified as major contributors  to
hypertension, as visceral adiposity promotes
sympathetic activation and reduces protective
adiponectin, leading to increased vascular
resistance.?>** These interrelated mechanisms
highlight the need for integrated interventions
that simultaneously address multiple lifestyle
and metabolic risk factors.

Lifestyle = modification  interventions,
particularly those promoting regular physical
activity, remain central to hypertension
prevention strategies for diabetic
populations.®' Evidence from LMICs indicates
that multicomponent interventions combining
community engagement, health education, and
policy-level actions are more effective than
isolated efforts.>> For example, community-
based programs in Bangladesh demonstrated
meaningful improvements in blood pressure
and glycemic control when incorporating
structured physical activity and counseling
delivered by trained non-health
professionals.’>  Similar interventions in
Nigeria also achieved reductions in body mass
index and better metabolic outcomes.>* These
findings underscore the potential of
community-based, multisectoral approaches to
strengthen lifestyle modification programs in
Indonesia.

Evidence from the Finnish Diabetes
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Prevention Programme (FIN-D2D) further
supports the integration of lifestyle
interventions into primary healthcare.’>% In
Indonesia, strengthening structured physical
activity counseling through Puskesmas and
existing community-based programs such as
Posbindu and Prolanis may provide
opportunities to promote healthy lifestyles
among adults with diabetes mellitus.?’
Strengthening community-based physical
activity programs and integrating structured
lifestyle counseling into primary healthcare
services, such as Puskesmas, represent crucial
steps in addressing the dual burden of diabetes
and hypertension in Indonesia. These
initiatives can optimize existing programs like
Posbindu and Prolanis by enhancing cross-
sectoral  collaboration and empowering
community health workers to promote active
lifestyles.

This study has several strengths. First, the
use of nationally representative Riskesdas
2018 data enhances the generalizability of the
findings among adults with diagnosed diabetes
mellitus in Indonesia. Second, the large
analytical sample and the application of
complex survey-weighted analyses accounted
for the multistage sampling design, thereby
improving the validity of the estimates. Third,
the analyses adjusted for several important
sociodemographic, behavioral, and clinical
confounders, providing more robust estimates
of the association between physical inactivity
and hypertension.

However, several limitations should be
considered. First, the cross-sectional design
precludes causal inference, and reverse
causation cannot be excluded because
individuals with hypertension may have
reduced their physical activity owing to their
health condition or medical advice. Second,
physical activity was assessed using a self-
reported questionnaire, which may have
resulted in exposure misclassification. Third,
participants with controlled blood pressure
receiving antihypertensive medication were
excluded because the outcome was defined
according to blood pressure measurements
obtained during the survey. This approach may
have underestimated the prevalence of
hypertension compared with studies that
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define hypertension based on measured blood
pressure or antihypertensive treatment.
Therefore, the findings should be interpreted
as reflecting the association between physical
inactivity and elevated blood pressure
measured during the survey rather than the
overall burden of clinically defined
hypertension. Fourth, complete-case analysis
resulted in the exclusion of respondents with
missing data, which may have introduced
selection bias if excluded participants differed
systematically from those included in the final
analysis. Finally, although the analyses
accounted for several important confounding
variables, the possibility of residual
confounding due to unmeasured or imperfectly
measured variables cannot be ruled out.

Conclusions

This study found that insufficient physical
activity was significantly associated with
higher odds of prevalent hypertension among
adults with diagnosed diabetes mellitus in
Indonesia (aOR = 1,20; 95% CI: 1,06-1,35).
These findings support the importance of
considering  physical activity in the
comprehensive management of adults with
diabetes mellitus. Strengthening structured
and culturally appropriate physical activity
counseling within primary healthcare,
supported by trained community health
volunteers, may contribute to promoting
healthy lifestyles among this population.
Further longitudinal studies are needed to
clarify the temporal relationship between
physical activity and hypertension.
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