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Abstract

Background. As a developing nation, there has been an increasing trend in non-communicable diseases, including
diabetes mellitus (DM) in Indonesia. However, a remarkable proportion of DM cases in this archipelagic country is likely
undiagnosed.

Objective. This study assessed the sociodemographic and lifestyle factors related to undiagnosed DM in Indonesians.

Methodology. This cross-sectional study analyzed secondary data from the 2018 Indonesian Basic Health Research
(Riskesdas). It involved 3,755 study subjects, 3,619 individuals with high blood glucose levels meeting the DM criteria
and 136 individuals with controlled DM. Multivariable regression analysis examined the associations between socio-
demographic and lifestyle factors and undiagnosed diabetes.

Results. The study revealed that 80% of the DM cases among the subjects were undiagnosed. Multivariable analysis
confirmed that age group, area of residence, employment, wealth quintiles and physical activity were significantly
associated with higher odds of undiagnosed diabetes. Notably, sex, smoking status and vegetable consumption did not
show any association with the diagnosis status of diabetes.

Conclusion. A significant portion of DM cases in Indonesia remain undiagnosed, especially among young adults, rural
residents, agricultural workers and lower socioeconomic groups. Improved healthcare access, targeted screening and

enhanced health education are essential to ensure early diagnosis and effective management of diabetes.
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INTRODUCTION

According to the International Diabetes Federation (IDF),
almost one out of two adults with diabetes mellitus (DM) are
unaware they have the condition.! There are various types
of diabetes, but most of the undiagnosed cases are Type
2 Diabetes Mellitus (T2DM), comprising up to 95% of all
diabetes incidence.? The symptoms of diabetes are often not
prominent or noticeable, leading to delayed diagnosis for
several years after onset when complications have already
occurred.” Some may present with the classic symptoms
of polyuria, polydipsia and polyphagia with associated
weakness and weight loss. However, many people with
T2DM are asymptomatic and remain silent for many years,
such that at diagnosis, they may already have features of
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long-term complications like neuropathy, retinopathy or
even nephropathy.* This makes early detection and timely
treatment essential in preventing long-term damage and
managing the disease effectively.>

The burden of undiagnosed diabetes has profound
implications on both individual health and national
healthcare systems. Delayed diagnosis often leads to
an increased risk of severe complications, including
cardiovascular diseases, kidney failure and nerve damage.
These, in turn, increase healthcare costs and strain health
services. Moreover, individuals unaware of their condition
cannot take the necessary steps to control their blood
glucose levels through lifestyle changes or medication,
further exacerbating the progression of their disease."*
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Globally, Indonesia ranks fifth in terms of the highest
number of individuals affected by DM, and this prevalence
is projected to rise significantly in the coming years.! As
almost three-quarters of DM cases are undiagnosed, this
archipelagic country ranks third in the total number of
undiagnosed diabetes cases.! This data poses a challenge
to increasing DM awareness among Indonesian citizens.
Without diagnosis, unaware patients with diabetes will not
be able to seek adequate treatment or modify their lifestyle
to control their blood glucose.

Earlier studies have assessed the prevalence of DM and
identified its potential risk factors in Indonesia.”” Yet, there
remains a significant gap in understanding the risk factors
specifically associated with undiagnosed diabetes in the
country. Few studies have explored this issue nationally,
making identifying interventions for those most at risk
difficult. Therefore, this study aims to fill this knowledge
gap using nationwide data from the Riskesdas 2018 data to
assess the sociodemographic and lifestyle factors associated
with undiagnosed diabetes. By identifying the patient
characteristics that delineate those diagnosed with DM
from those undiagnosed, this research will provide crucial
insights that can inform targeted screening and prevention
strategies in Indonesia.

METHODOLOGY
Study design

This study analyzed secondary data from the Indonesian
Basic Health Research (Riset Kesehatan Dasar or Riskesdas,
the abbreviation in Indonesian) 2018. Riskesdas is a
nationwide survey conducted by the Ministry of Health
of Indonesia every five years. The samples were selected
through a two-stage stratified cluster sample drawn
nationwide.’ The population of interest in this study was
Indonesians with diabetes, regardless of the diagnosis
status. The inclusion criteria were non-pregnant subjects
aged >15 years who were detected as having blood glucose
levels corresponding with DM in the survey and those with
controlled DM. The subjects with controlled DM were those
whose blood glucose levels during the survey were normal
but had been diagnosed with DM. Data will be excluded
if any missing values are found in any of the analyzed
variables.

Riskesdas’ study participants were selected from the general
population of Indonesia using probability proportional to
size and linear systematic sampling methods. The survey
achieved a 95% interview response rate at the national
level. Biomedical data collection, including blood glucose
measurements, was conducted on a subsample basis in 26
provinces for individuals aged 15 years and older. Data
were obtained from 25,000 households, with a response
rate of 77.7%.1°

Three thousand six hundred nineteen individuals with
high blood glucose levels were identified during the
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Raw data, non-pregnant subjects aged =15 years old = 704,889

\ 4

Glucose level was measured in the survey and
complete data on the analyzed variables = 24,536

il il

FPG 2126 mg/dL or Normal blood glucose but was
OGTT 2200 mg/dL = 3,619 diagnosed as having DM = 136

Final data analyzed in this study = 3,619 + 136 = 3,755

Figure 1. Data selection process.

survey and included in the analyzed dataset. In addition,
the dataset also consists of 136 individuals with controlled
DM. Therefore, this study included 3,755 subjects, with
the details of subject selection outlined in Figure 1. The
sample size calculation/ power analysis was conducted
post-hoc using G*Power software. The results indicate that
the number of subjects used in this study far exceeds the
required minimum sample size, providing robust statistical
power to detect significant associations in the analysis.

Variables

The selection of the subjects was based on their diabetes
status during the survey. The subject was considered to
have diabetes if, at the time of the survey, the fasting plasma
glucose (FPG) was >126 mg/dL or the 2-hour oral glucose
tolerance test (OGTT) was >200 mg/dL, which followed the
consensus of the Indonesian Society of Endocrinology."
Subjects are defined as having undiagnosed diabetes when
their blood glucose levels correspond to the diagnostic
criteria for diabetes, but a doctor has not confirmed the
diagnosis.!

The data on the diagnosis history relies on the survey item
asking the subjects whether they had ever been diagnosed
with DM by a health professional. The diagnosis status
of diabetes is the dependent variable of this study. The
independent variables in this study consist of several
sociodemographic, lifestyle, and physical characteristics.
The sociodemographic characteristics include sex, age
group, area of residence, educational level, employment
and wealth quintile. The area of residence is classified
following the official regulations established by Statistics
Indonesia, which considers several criteria, including
population density and the proportion of households
engaged in agriculture within the administrative area.?
Wealth quintiles were adopted from data on average
monthly expenditure as determined by Statistics Indonesia.
They were categorized into five levels, with Q1 representing
the lowest level of wealth and Q5 the highest.”

Lifestyle characteristics used as the independent variables
include behaviors related to smoking, physical activity,
and fruit and vegetable consumption. Physical activities
are categorized into “active” and “inactive” based on
the modified Global Physical Activity Questionnaire,
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a component of the WHO STEPS instrument.”” Simple
questionnaires and food cards were used to ask about the
consumption frequency of several food groups. The fruit
and vegetable consumption frequency was also asked
and then categorized into >5 days/week and <5 days/
week. Smoking status was categorized into daily, non-
daily and never smoked. All those data and body weight
and height measurements were collected using a validated
questionnaire delivered by trained enumerators.'

Ethical consideration

The primary data collection of Riskesdas 2018 received
ethical approval, with the reference number LB.02.01/2/
KE.267/2017, from the Ethical Committee of Health
Research, NIHRD, Ministry of Health of Indonesia. Before
participating in the survey, all subjects signed informed
consent forms. Secondary analysis of the obtained data
required no additional ethical clearance.

Statistical analysis

Descriptive statistics were performed to characterize
the study population and to compare the prevalence of
diagnosed and undiagnosed DM. Bivariate analyses were
conducted to obtain crude odds ratio (OR) and their 95%
confidence intervals (CI). Subsequently, with the factors
that obtained a value of p <0.25, a multivariable regression
model was estimated to obtain adjusted odds ratios (aOR)
with their 95% CI. Significance is determined at p <0.05.
A complex sample technique incorporating stratification,
clustering, and weighting for unequal selection probabilities
was used to ensure accurate population estimates and
valid statistical measures in line with the study's design.
The statistical analysis used the International Business
Machines Statistical Package for the Social Sciences (IBM
SPSS) version 25.

RESULTS

Overall, the majority (80%) of DM cases among the study
subjects were undiagnosed. Since all subjects in this study
had DM, the fasting plasma glucose and the 2h postprandial
glucose averages are higher than normal (Table 1). The
average age of the study subjects was 51.39, and most of
them were within the 50-59 age range.

The association between the dependent variable
(undiagnosed diabetes) and each independent variable
was explored by bivariate analysis. Based on this analysis,
some variables were shown to have a statistically significant
relationship with undiagnosed DM with a p-value <0.05.
They include age group, area of residence, employment
status, educational level, wealth quintile, physical activity,
fruit consumption, and BMI (Table 2). All these variables
were thenincluded in the multivariable analysis. Meanwhile,
gender, smoking status, and vegetable consumption were
not showing statistically significant differences between the
diagnosed and undiagnosed DM.
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Among the analyzed sociodemographic characteristics, the
only variable in the bivariate analysis that does not have a
statistically significant relationship with undiagnosed DM
is gender. On the other hand, smoking status and vegetable

Table 1. Mean of age, BMI, and blood glucose of the study

subjects

Characteristics Mean (95% CI) Standard Error
Age 51.39 (50.83-51.95) 0.285
BmI 25.53 (25.32-25.74) 0.106
Fasting plasma glucose 143.97 (141.36-146.58) 1.331
2-hour post prandial glucose 232.71 (229.45-235.97) 1.663

Table 2. Distribution of subjects based on DM status
DM status (%)

Characteristics

Diagnosed  Undiagnosed

Overall 3755 20.0 80.0
Age group (years)

15-29 218 1.6 98.4

30-39 455 8.8 91.2

40-49 973 17.7 82.3

50-59 1071 26.6 73.4

260 1038 243 75.7
Sex

Male 1209 20.9 791

Female 2546 19.6 80.4
Area of residence

Urban 2266 25.3 74.7

Rural 1489 121 87.9
Employment status

Employed in public/private 274 21.6 78.4

sectors

Entrepreneur 558 25.1 74.9

Farmer/fisherman 737 9.9 90.1

Informal worker 533 17.7 82.3

In school/not employed 1653 23.4 76.6
Educational level

Graduated high school 880 259 741

Not graduated high school 2875 18.2 81.8
Wealth quintile (IDR)

Q1 (0 -378,350) 71 10.6 89.4

Q2 (>378,350 — 593,859) 654 14.9 85.1

Q3 (593,859 — 838,710) 657 15.9 84.1

Q4 (>838,710 — 1,220,660) 741 22.0 78.0

Q5 (>1,220,660 — 2,592,001) 992 314 68.6
Smoking status

Yes, daily 669 17.8 82.2

Yes, not daily 291 23.0 77.0

Never 2795 20.3 79.7
Physical activity

Active 2716 16.9 83.1

Inactive 1039 38.9 249
Fruit consumption

25 days/week 864 27.9 721

<5 days/week 2891 17.7 82.3
Vegetable consumption

25 days/week 2511 20.1 79.9

<5 days/week 1244 20.0 80.0
BmI

Underweight 252 12.8 87.2

Normal 1565 20.5 79.5

Overweight/obese 1938 20.6 79.4
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consumption are the lifestyle characteristics that did not
have relationships with undiagnosed DM.

Table 3 presents a multivariable logistic regression analysis
examining the relationship between the diagnosis status
of diabetes (DM) and various independent variables. This
analysis considers multiple factors simultaneously. The
results showed that age group, employment status, area
of residence, wealth quintile, physical activity, and BMI
remain significantly associated with undiagnosed DM.

The odds ratios for age groups suggest that younger
individuals are less likely to be diagnosed with DM,
corroborating the bivariate analysis. The association
between rural residence and having undiagnosed DM
remains significant in the multivariable analysis. Farmers
and fishermen are still more likely to have undiagnosed DM.
The lower wealth quintiles are consistently associated with
a higher likelihood of undiagnosed DM. The association
between being physically inactive and having undiagnosed
DM remains significant. The U-shaped relationship between
BMI and DM diagnosis also persists in the multivariable
analysis.

DISCUSSION

Various factors contribute to a lack of awareness
about diabetes, leading to late detection and potential
complications. Since diabetes does not exhibit early signs,
people with it typically ignore its symptoms until they
become a problem in their daily lives.! Data from Riskesdas

Table 3. Results from the bivariate analysis

Factors Associated with Undiagnosed Diabetes in Indonesia

2018 revealed that most (80%) diabetes cases in Indonesia
were undiagnosed.

Socio-demographic factors influencing diabetes
diagnosis

Biological and psychosocial factors influence gender
differences in diabetes risk and outcomes. Women are
more likely to experience psychosocial stresses and
increases in their BMI. Hormonal processes, like menstrual
cycle syndrome and post-menopause, can facilitate fat
accumulation, increasing the risk of developing type 2
diabetes.”® Accordingly, Riskesdas showed that more
women than men in Indonesia have diabetes. Another
Indonesian study reported that gender is not statistically
associated with DM.? Our analysis showed no difference
between the two genders regarding the diagnostic status.

The current guidelines from the Indonesian Society of
Endocrinology recommend that diabetes screening begin at
age 40 for the general population. Indeed, we found that
diabetes is more prevalent among people aged 40 and over.
However, analysis of Indonesia Family Life Survey (IFLS)
data showed that respondents over 35 are already at a 5.6
risk of diabetes compared to respondents younger than 35.7

Moreover, the age-group-specific proportion of undiag-
nosed diabetes cases follows a pattern that differs from the
overall diabetes prevalence in Indonesia. It is observed that
DM cases in Indonesian young adults (15-29 years) are less
likely to be diagnosed. This indicates that older individuals

Variables OR P-value

Age group (years) 30-39 0.172 (0.03-1) <0.001
(reference = 15-29) 40-49 0.078 (0.014-0.42)

50-59 0.046 (0.009-0.248)

60 or more 0.052 (0.01-0.281)
Sex Female 1.08 (0.871-1.341) 0.713
(reference = Male)
Area of residence Rural 2.471 (2.009-3.04) <0.001
(reference = Urban)
Employment status Employed in public/private sectors 1.107 (0.756-1.621) <0.001
(reference = In school/not employed)  Entrepreneur 0.911 (0.671-1.236)

Farmer/fisherman 2.773 (2.096-3.67)

Informal worker 1.414 (1.023-1.955)
Education Not graduated high school 1.567 (1.236-1.986) <0.001
(reference = Graduated high school )
Wealth quintile Q1 3.872 (2.808-5.338) <0.001
(reference = Q5) Q2 2.614 (1.838-3.716)

Q3 2.418 (1.766-3.309)

Q4 1.624 (1.23-2.143)
Smoking status Yes, daily 1.17 (0.891-1.538) 0.442
(reference = Never) Yes, not daily 0.851 (0.598-1.211)
Physical activity Inactive 0.52 (0.418-0.647) <0.001
(reference = Active)
Fruit consumption <5 days/week 1.848 (1.459-2.34) <0.001
(reference = 25 days/week)
Vegetable consumption <5 days/week 1.004 (0.803-1.256) 0.517
(reference = 25 days/week)
BmI Underweight 1.764 (1.143-2.722) 0.020

(reference = Normal)

Overweight/obese

0.996 (0.801-1.238)
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are more likely to be aware of their diabetes status and
have received a medical diagnosis. Our analysis showed
that developing diabetes at a young age (under 30 years)
significantly increases the risk of going undiagnosed when
compared to developing it later in life.

Countries with high incomes tend to have a higher
prevalence of diabetes compared to poorer countries.’®
On the other hand, people from lower socioeconomic
backgrounds may face challenges in accessing healthcare
and health education, potentially leading to delayed
detection of diseases such as diabetes. A previous study
reported that socioeconomic status influences the prevalence
of DM in Indonesia.® Our analysis reveals that factors such
as type of employment, area of residence, and wealth index
also affect the diagnosis status of diabetes. The inverse
relationship between socioeconomic factors and diabetes
diagnosis status observed in our study mirrors findings
from Bangladesh,”” where the wealthy are more likely to
have diabetes. Still, the poor are less likely to be diagnosed
and treated.

Although diabetes is more prevalent in urban areas,
rural residents have a significantly higher percentage
of undiagnosed cases in Indonesia. Our results show
that rural residents are at least 1.5 times more likely to
have undiagnosed diabetes compared to urban residents
(Table 4). This disparity may be due to the limited access
to healthcare services in rural areas, leading to fewer
diagnoses among rural residents. While individuals in
rural areas are less likely to develop diabetes compared to
urban dwellers,’ they may have a poorer understanding of
diabetes screening and management due to limited access
to healthcare centers.'* This lack of accessibility, coupled
with the perception that diabetes is an urban issue, may
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contribute to rural communities' reluctance to undergo
diabetes screening, resulting in a higher proportion of
undiagnosed cases in rural areas.

Another survey reported a higher risk of getting DM among
unemployed Indonesians compared to those employed,’
which aligns with the results from Riskesdas 2018. Notably,
asymptomatic patients are typically diagnosed during
routine health check-ups for LIC policy, job recruitment, or
before surgery.* Meanwhile, agricultural field workers in
Indonesia do not typically access such facilities. Occupations
such as farming and fishing, which are common in lower
wealth quintiles, are associated with a higher likelihood
of undiagnosed diabetes, according to our analysis. This
could be due to limited healthcare access and lower health
awareness among these populations.

It was reported that low educational attainment is
associated with diabetes occurrence in urban areas of
Indonesia,” contrasting findings from multiple low and
middle-income countries where higher education levels
were linked to increased diabetes vulnerability.”® In our
study, not graduating from high school is only seen as being
associated with undiagnosed DM in bivariate analysis but
not in the multivariable analysis. This may suggest that
the contribution of educational level is not as significant as
financial and employment status for undiagnosed diabetes.
Nevertheless, health illiteracy is known as an important
barrier to seeking healthcare.™

Lifestyle and undiagnosed diabetes
Previous studies show that lack of physical activity is

associated with diabetes incidence. Thus, many health
promotion activities are directed to the increase of physical

Table 4. Multivariable logistic regression analysis between the diagnosis status of DM and

the independent variables

Variables OR P-value

Age group (years) 30-39 0.176 (0.03-1.043) <0.001
(reference = 15-29) 40-49 0.08 (0.014-0.444)

50-59 0.048 (0.009-0.267)

260 0.055 (0.01-0.306)
Area of residence Rural 1.557 (1.228-1.973) <0.001
(reference = Urban)
Employment status Employed in public/private sectors 1.283 (0.804-2.048) <0.001
(reference = In school/not employed)  Entrepreneur 1.015 (0.73-1.413)

Farmer/fisherman 1.942 (1.418-2.661)

Informal worker 1.387 (0.991-1.941)
Education Not graduated high school 1.111 (0.826-1.495) 0.485
(reference = Graduated high school)
Wealth quintile Q1 2.373 (1.667-3.378) <0.001
(reference = Q5) Q2 1.715 (1.174-2.505)

Q3 1.616 (1.156-2.259)

Q4 1.248 (0.935-1.665)
Physical activity Inactive 0.654 (0.517-0.828) <0.001

(reference = Active)

Fruit consumption <5 days/week 1.24 (0.976-1.577) 0.079
(reference = 25 days/week)
BMmI Underweight 1.374 (0.851-2.218) 0.139

(reference = Normal)

Overweight/obese

1.239 (0.973-1.577)
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activity.’? Our study, however, shows that diabetic
Indonesians who are physically active also have a higher
risk of undiagnosed diabetes. Similar results were observed
in a study from Bangladesh,” indicating a potential
misconception that physical activity alone can safeguard
against diseases.

Results from our study show that people with sufficient
physical activity have a higher proportion of undiagnosed
diabetes compared to those with less physical activity. The
perception that physical activity reduces the risk of diabetes
may lead individuals who are already physically active
to skip blood sugar tests, potentially contributing to the
progression of diabetes. Nevertheless, physical activity is a
fundamental therapeutic aid in managing type 2 diabetes.*
Additionally, inactive individuals with more screen time
may exhibit a higher prevalence of diagnosed diabetes due
to increased health awareness through information accessed
through their gadgets.

Moreover, high physical activity levels can be job-related.
It was reported that rural women tend to engage in more
physical activity than urban women.” Our analysis shows
that farmers and fishermen, the typical rural jobs that also
require high physical activity for their work, are among
the most at risk for undiagnosed diabetes. On the other
hand, having a BMI beyond the normal range is found to
increase the odds of undiagnosed diabetes, although the
relationship was not statistically significant.

Cigarette smoking is known to exacerbate diabetes risk
by impairing glucose tolerance and insulin sensitivity.?2
However, there is no association between smoking status
and the prevalence of diabetesin urbanIndonesia.” Similarly,
our analysis did not reveal a significant relationship between
smoking status and the diagnosis status of diabetes among
diabetic Indonesians.

Dietary adherence poses challenges in diabetes care,
especially amid cultural barriers.”* Our study suggests
that while fruit consumption initially appears associated
with undiagnosed diabetes, this relationship diminishes
in multivariable analysis, highlighting the complexity of
dietary influences on diabetes outcomes. Nevertheless, a
diet rich in fruits and vegetables is vital to prevent type
2 diabetes.”

An Indonesian study has suggested considering social
support when designing dietary interventions for patients
with type 2 DM, especially in rural settings.* As proposed
by a study from another ASEAN country, internationally
recommended diabetes prevention interventions may not be
directly applicable here; instead, a localized program such
as reducing rice consumption and considering prevailing
health beliefs should be encouraged.* In the United States,
the proportion of undiagnosed diabetes has declined
drastically in the past decades. The undiagnosed cases
comprise only a minor proportion (<5 %) of all diabetes cases
in the country.® This is, of course, a contrasting difference

www.asean-endocrinejournal.org
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with undiagnosed diabetes in Indonesia. While developing
as a nation, trends of NCDs, including diabetes, continue
to increase, but the healthcare system still needs to catch
up to detect diabetes cases.

Our findings have important implications for public
health strategies and clinical practice. First, addressing
undiagnosed diabetes in Indonesia requires a multifaceted
approach, combining improved access to healthcare
with better public awareness of diabetes risks. Screening
programs should target younger adults, rural populations,
and those in lower socioeconomic groups, where the risk
of undiagnosed diabetes is highest. Second, public health
campaigns must continue to promote routine screenings,
even for individuals with active lifestyles or those who
perceive themselves as low risk.

An ecological study across Asian countries demonstrated
that more robust healthcare governance is associated
with higher rates of diabetes, potentially due to improved
and earlier detection of diabetic patients.®> Accurate
identification of individuals with diabetes is crucial for
initiating proper blood glucose control and preventing
complications.® Early detection of type 2 diabetes allows for
patient-centred management to enhance glycaemic control
and reduce complications.*® The Indonesian healthcare
system should prioritize strengthening primary healthcare
services, particularly in rural areas, to improve access to
diagnostic tools and diabetes treatment.

Limitations

Our study's cross-sectional design limits our ability to
establish causal relationships between the diagnosis status
of diabetes and the independent variables, calling for future
longitudinal investigations. Additionally, the lack of other
potential risk factors, such as marital status, family history,
comorbidities, or access to healthcare, may have overlooked
essential influences on undiagnosed DM.

This study did not account for individuals with impaired
fasting glucose (IFG) or impaired glucose tolerance (IGT),
which are high-risk conditions for type 2 diabetes. The
Riskesdas dataset needed more specific questions on
these conditions, limiting our ability to include them in
the analysis. We also acknowledge the absence of HbAlc
measurements, a more objective indicator of DM, and the
lack of distinction between type 1 and type 2 DM, which
could have enriched our insights into disease dynamics.
Future research with more detailed data on glucose
metabolism is recommended to capture the entire burden
of undiagnosed diabetes better.

However, our study offers significant strengths, particularly
in estimating the prevalence of undiagnosed diabetes in
Indonesia using Riskesdas, a nationally representative
survey. Using odds ratios to identify risk factors for
undiagnosed DM enhances the robustness of our findings.
Despite limitations, the nationwide sampling approach
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employed in our study bolsters the generalizability of our
results and provides valuable insights for public health
strategies targeting undiagnosed diabetes in Indonesia.

CONCLUSION

Asadeveloping nation, Indonesia is experiencing a continual
rise in diabetes prevalence, reflecting an epidemiological
transition towards non-communicable diseases. This trend
significantly strains the country's healthcare system, which
is challenged to detect more diabetes cases. Unfortunately,
our analysis indicates that many diabetes cases remain
undetected, highlighting the current limitations in our
healthcare system's ability to diagnose this particular public
health issue. Despite governmental campaigns against
NCDs, including diabetes, it appears that these programs
have not effectively reached vulnerable populations, such
as rural communities, the economically disadvantaged,
and workers in agriculture and informal sectors.

Ensuring all patients are accurately diagnosed and detected
is essential for meaningful disease control. Identifying
the unequal distribution of undiagnosed diabetes among
different socioeconomic groups is crucial for setting
priorities and resource allocation. The findings of our
study will aid policymakers by highlighting disparities in
undiagnosed diabetes distribution, guiding targeted inter-
ventions and resource allocation. Our analysis recommends
initiating diabetes screening at a productive age, focusing
on those in rural areas, agricultural and informal workers,
and those from lower economic classes. By targeting
screenings for high-risk groups and improving health
literacy, Indonesia can move toward more equitable and
effective diabetes management.

Acknowledgments
The authors thank the Ministry of Health of Indonesia for providing
data from Riskesdas 2018.

Statement of Authorship
All authors certified fulfillment of ICMJE authorship criteria.

CRediT Author Statement

ARF: Conceptualization, Methodology, Formal Analysis, Writing
— original draft preparation, Writing — review and editing; J:
Writing — original draft preparation; WTY: Writing — original draft
preparation; BS: Formal analysis, Writing — review and editing;
DEP: Formal analysis.

Data Availability Statement

The Riskesdas 2018 data used in this study was supplied by the
Health Development Policy Agency of the Ministry of Health of
Indonesia under license. Requests for access to these data should be
directed to the Health Development Policy Agency of the Ministry
of Health of Indonesia.

Author Disclosure
The authors declared no conflict of interest.

Funding Source
None.

Vol. 40 No. 1 May 2025

Ayunina Rizky Ferdina, et al 59

References

1.
2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

International Diabetes Federation. IDF Diabetes Atlas 10th ed; 2021.
American Diabetes Association Professional Practice Committee.
2. Diagnosis and Classification of Diabetes: Standards of Care in
Diabetes—2024. Diabetes Care. 2024;47(Suppl 1):520-2. PMID:
38078589 PMCID: PMC10725812 DOI: 10.2337/dc24-5002

Scholte AJHA. Cardiac risk assessment in asymptomatic diabetes:
Combing different imaging modalities and surrogate markers? J Nucl
Cardiol. 2011;18:393-5. DOI: 10.1007/s12350-011-9366-2

Amercian Diabetes Association. Diagnosis and classification of
diabetes mellitus. Diabetes Care. 2009;32Suppl1 (Suppl 1):526-7. PMID:
19118289 PMCID: PMC2613584 DOI: 10.2337/dc09-S062

Fang M, Wang D, Coresh J, Selvin E. Undiagnosed diabetes in U.S.
adults: Prevalence and trends. Diabetes Care. 2022;45:(9):1994-2002.
PMID: 35817030 PMCID: PMC9472490 DOI: 10.2337/dc22-0242
Rosella LC, Lebenbaum M, Fitzpatrick T, Zuk A, Booth GL. Prevalence
of prediabetes and undiagnosed diabetes in Canada (2007-2011)
according to fasting plasma glucose and HbAlc screening criteria.
Diabetes Care. 2015; 38: 1299-305. PMID: 25852207 DOI: 10.2337/dc14-
2474

Safitri AZ, Fajariyah RN, Astutik E. Risk factors of diabetes mellitus
in urban communities in Indonesia (IFLS 5). J Berk Epidemiol
2021;9(2):184-91. DOI: 10.20473/jbe.V9122021.184-191
Kusumaningrum A, Ricardo R. Effect of socio-economic status on
the prevalence of diabetes mellitus in Indonesia. Int ] Public Heal Sci.
2022; 11(1):281-6. https://ijphs.iaescore.com/index.php/IJPHS/article/
view/21080/13468

Indrahadi D, Wardana A, Pierewan AC. The prevalence of diabetes
mellitus and relationship with socioeconomic status in the Indonesian
population. J Gizi Klin Indones. 2021;17(3):103. DOI: 10.22146/
1jcn.55003

Ministry of Health of Indonesia. Laporan Nasional Riskesdas 2018.
https://repository.badankebijakan.kemkes.go.id/id/eprint/3514/1/
Laporan%20Riskesdas%202018%20Nasional.pdf

Perkeni. Pedoman Pengelolaan dan Pencegahan Diabetes Melitus Tipe 2
Dewasa di Indonesia 2021. Jakarta: PB Perkeni. 2021. https://pbperkeni.
or.id/catalog-buku/pedoman-pengelolaan-dan-pencegahan-diabetes-
melitus-tipe-2-di-indonesia-2021

BPS - Statistics Indonesia. Regulation of the Head of the
Central Bureau of Statistics Number 120 of 2020 concerning the
classification of urban and rural villages in Indonesia. 2020: Book 1
of Sumatera. 2021. https://www.bps.go.id/en/publication/2021/05/26/
eb5af575283fd897b51a487d/regulation-of-the-head-of-the-statistic-
center-agency-number-120-0f-2020-concerning-urban-and-rural-
village-classification-in-indonesia-2020-book-1-sumatera.html

BPS - Statistics Indonesia. Executive summary of consumption and
expenditure of population of Indonesia. 2018. 2019. https://www.
bps.go.id/en/publication/2019/06/28/5353a318520b45aa07520076/
consumption-expenditure-of-population-of-indonesia--
september-2018.html

Sachdeva S, Khalique N, Ansari M, et al. Cultural determinants:
Addressing barriers to holistic diabetes care. ] Soc Heal Diabetes 2015;
3:33-8. DOL: 10.4103/2321-0656.140885

Kautzky-Willer A, Harreiter J, Pacini G. Sex and gender differences in
risk, pathophysiology and complications of type 2 diabetes mellitus.
Endocr Rev. 2016;37(3):278-316. PMID: 27159875 PMCID: PMC4890267
DOI: 10.1210/er.2015-1137

Saeedi P, Petersohn I, Salpea P, et al. Global and regional diabetes
prevalence estimates for 2019 and projections for 2030 and 2045:
Results from the International Diabetes Federation Diabetes Atlas, 9th
edition. Diabetes Res Clin Pract. 2019;157:107843.PMID: 31518657 DOI:
10.1016/j.diabres.2019.107843

Khatun MM, Rahman M, Islam M]J, et al. Socio-economic inequalities
in undiagnosed, untreated, and uncontrolled diabetes mellitus in
Bangladesh: Is there a gender difference? Public Health. 2023;218:1-11.
PMID: 36933353 DOI: 10.1016/j.puhe.2023.01.035

Seiglie JA, Marcus ME, Ebert C, et al. Diabetes prevalence and its
relationship with education, wealth, and BMI in 29 low- and middle-
income countries. Diabetes Care. 2020; 43(4):767-75. PMID: 32051243
PMCID: PMC7085810 DOI: 10.2337/dc19-1782

Kanaley JA, Colberg SR, Corcoran MH, et al. Exercise/physical
activity in individuals with type 2 diabetes: A consensus statement
from the American College of Sports Medicine. Med Sci Sports Exerc.
2022;54(2):353-68. PMID: 35029593 PMCID: PMC8802999 DOI: 10.1249/
MSS.0000000000002800

Teich T, Zaharieva DP, Riddell MC. Advances in exercise, physical
activity, and diabetes mellitus. Diabetes Technol Ther. 2019;21(S1):
S112-522. PMID: 30785316 DOI: 10.1089/dia.2019.2509

Dharmastuti DP, Agni AN, Widyaputri F, et al. Associations of
physical activity and sedentary behaviour with vision-threatening
diabetic retinopathy in Indonesian population with type 2 diabetes
mellitus: Jogjakarta Eye Diabetic Study in the Community (JOGED.

www.asean-endocrinejournal.org



60

22.

23.

24.

25.

26.

27.

28.

Ayunina Rizky Ferdina, et al

Factors Associated with Undiagnosed Diabetes in Indonesia

COM). Ophthalmic Epidemiol. 2018;25(2):113-9. PMID: 29023169 DOI: 29. Halvorsen RE, Elvestad M, Molin M, Aune D. Fruit and vegetable
10.1080/09286586.2017.1367410 consumption and the risk of type 2 diabetes: A systematic review and
Purnama A, Sari N. Aktivitas Fisik dan Hubungannya dengan dose-response meta-analysis of prospective studies. BMJ Nutr Prev
Kejadian Diabetes Mellitus. Wind Heal ] Kesehat. 2019;2(4):368-81. Heal. 2021;4(2):519-31. PMID: 35028521 PMCID: PM(C8718861 DOI:
DOI: 10.33096/woh.v2i4.621 10.1136/bmjnph-2020-000218

Hasan MM, Tasnim F, Tariqujjaman M, et al. Socioeconomic inequalities 30. Kurnia AD, Masruroh NL, Melizza N, Prasetyo YB, Hidayani HN.
of undiagnosed diabetes in a resource-poor setting: Insights from the Factors associated with dietary behaviour among patients with type
cross-sectional bangladesh demographic and health survey 2011. Int 2 diabetes mellitus in rural Indonesia. ] ASEAN Fed Endocr Soc.
J Environ Res Public Health. 2019;16(1):115. PMID: 30609855 PMCID: 2022;37(2):60-4. PMID: 36578896 PMCID: PMC9758547 DOI: 10.15605/
PMC6338882 DOI: 10.3390/ijerph16010115 jafes.037.02.02

Harrington D, Henson ]. Physical activity and exercise in the 31. Sandoval MA, Paz-Pacheco E, Cafiete E, et al. Prevailing food intake,
management of type 2 diabetes: Where to start? Pract Diabetes. 2021;38: physical activity and health beliefs in a rural agricultural community
35-40b. DOI: 10.1002/pdi.2361 in the Philippines: Factors to consider prior to a diabetes prevention
Dany F, Dewi RM, Tjandrarini DH, et al. Urban-rural distinction of program. ] ASEAN Fed Endocr Soc. 2024;39(1):37-44. PMID: 38863921
potential determinants for prediabetes in Indonesian population PMCID: PMC11163309 DOI: 10.15605/jafes.039.01.11

aged 215 years: A cross-sectional analysis of Indonesian Basic Health 32.  Widyahening IS, Kayode G, Wangge G, et al. Country characteristics
Research 2018 among normoglycemic and prediabetic individuals. and variation in diabetes prevalence among Asian countries - An
BMC Public Health. 2020;20(1):1509. PMID: 33023540 PMCID: ecological study. ] ASEAN Fed Endocr Soc 2019;34(1):80-6. PMID:
PMC7539503 DOI: 10.1186/512889-020-09592-7 33442140 PMCID: PMC7784088 DOI: 10.15605/jafes.034.01.12
Maddatu J, Anderson-Baucum E, Evans-Molina C. Smoking and the 33. Kusuma IS, Syarif S. Predictors of prediabetes and undiagnosed
risk of type 2 diabetes. Transl Res. 2017;184:101-7. PMID: 28336465 diabetes mellitus based on HbA1lc levels in Indonesia. J Ilmu Kesehat
PMCID: PMC5429867 DOI: 10.1016/j.trs1.2017.02.004 Masy. 2023;14(2):185-97. DOL: 10.26553/jikm.2023.14.2.185-197
Masalin S, Kautiainen H, Gissler M, Eriksson JG, Laine MK. Impact of 34. Chatterjee S, Khunti K, Davies M]J. Type 2 diabetes. Lancet

smoking on gestational diabetes mellitus and offspring birthweight in
primiparous women. Acta Obstet Gynecol Scand. 2020;99(12):1632-9.
PMID: 32463146 DOI: 10.1111/a0gs.13924

Walicka M, Russo C, Baxter M, John I, Caci G, Polosa R. Impact of
stopping smoking on metabolic parameters in diabetes mellitus: A
scoping review. World ] Diabetes. 2022;13(6):422-33. PMID: 35800409
PMCID: PM(C9210544 DOI: 10.4239/wjd.v13.i6.422

2017;389(10085):2239-51.PMID: 28190580 DOI: 10.1016/S0140-
6736(17)30058-2. Erratum in Lancet. 2017;389(10085):2192. PMID:
28236466 DOI: 10.1016/50140-6736(17)30539-1.

Authors are required to accomplish, sign and submit scanned copies of the JAFES Author Form consisting of: (1) Authorship Certification, that authors contributed
substantially to the work, that the manuscript has been read and approved by all authors, and that the requirements for authorship have been met by each author; (2)
the Author Declaration, that the article represents original material that 1s not being considered for publication or has not been published or accepted for publication
elsewhere, that the article does not infringe or violate any copyrights or intellectual property rights; that no references have been made to predatory/suspected predatory

journals; and that use of artificial intelligence (AI) or Al-assisted technologies shall be declared to include the name of the Al tool or service used;(3) the Author

Contribution Disclosure, which lists the specific contributions of authors; (4) the Author Publishing Agreement which retains author copyright, grants publishing and
distribution rights to JAFES, and allows JAFES to apply and enforce an Attribution-Non-Commercial Creative Commons user license; and (5) the Conversion to Visual
Abstracts (*optional for original articles only) to improve dissemination to practitioners and lay readers Authors are also required to accomplish, sign, and submit the
signed ICMJE form for Disclosure of Potential Contflicts of Interest. For original articles, authors are required to submit a scanned copy of the Ethics Review Approval
of their research as well as registration in trial registri s appropriate. For manuscripts reporting data from studies involving animals, authors are required to submit a
scanned copy of the Institutional Animal Care and Use Committee approval. For Case Reports or Series, and Images in Endocrinology, consent forms, are required for the
publication of information about patients; otherwise, appropriate ethical clearance has been obtained from the institutional review board. Articles and any other material
published in the JAFES represent the work of the author(s) and should not be construed to reflect the opinions of the Editors or the Publisher.

www.asean-endocrinejournal.org

JAFES

Send your paper to the publication pathway.
Instructions to Authors at
www.ASEAN-endocrinejournal.org.

Vol. 40 No. 1 May 2025



