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Summary OBJECTIVES To describe socioeconomic inequalities in the utilisation of hypertension and type 2
diabetes (T2D) management services in the Indonesian population and to determine whether
education level and geographical location contribute to inequalities.

METHODS Cross-sectional study using data from the 2014 Indonesia Family Life Survey (N = 30 762
for hypertension; N = 6758 for T2D). Socioeconomic status was measured by household
consumption. The prevalence of hypertension and T2D was determined using internationally
standardised clinical measurement, while disease management was defined by participation in
screening and current use of medication. The relative index of inequality (RII) was used to estimate
inequalities, adjusted to education level and geographical location.
RESULTS For all household consumption quintiles, we observed low rates of screening participation
for T2D and low medication use in both hypertension and T2D. We found socioeconomic
inequalities in screening participation for hypertension (RII 2.68, 95% CI 2.42-2.96) and T2D (RII
7.30, 95% CI 5.48-9.72) and also for medication use in hypertension (RII 3.09, 95% CI 2.28-4.18)
and T2D (RII 2.81, 95% CI 1.09-7.27). Education level contributed to socioeconomic inequalities in
screening utilisation for both hypertension and T2D. Geographical location contributed to
inequalities in screening utilisation and medication use for T2D. Socioeconomic inequalities in
medication use for hypertension and T2D were larger among men than women.
CONCLUSIONS Large socioeconomic inequalities were found in the utilisation of hypertension and
T2D management services in Indonesia. Improving affordability, availability and approachability of
services is crucial to reduce such inequalities.
keywords inequalities, socioeconomic status, hypertension, type 2 diabetes, healthcare, Indonesia
Introduction

The share of non-communicable diseases (NCDs) in the
overall burden of disease in lower middle-income coun-
tries (LMICs) is increasing. WHO has estimated that
63% of deaths worldwide in 2008 were due to NCDs,
with about 80% of these occurring in LMICs [1]. NCDs
cause 56% of deaths in LMICs. In Indonesia, NCDs are
responsible for as many as 71% of all deaths. More
specifically, cardiovascular diseases, diabetes, cancer and
chronic respiratory disease together contribute to 61% of
deaths [2].

Proper management of NCDs, including early detection
(screening) and the use of cost-effective medications for
people with high-risk conditions, reduces the burden of
NCDs [3]. This requires that such services be universally
accessible. Many LMICs struggle to provide adequate

access to NCD management for all population groups, in
particular for lower-income groups [4]. Multi-country
studies have shown that socioeconomic inequalities in the
management and prevalence of NCDs exist in high-in-
come countries (HICs) and in some LMICs [5-7]. The
prevalence of NCDs is higher in lower-socioeconomic
groups, creating a sense of urgency for countries to
design and implement strategies to safeguard access to
NCD management services for those who need it most.
In Indonesia, socioeconomic inequalities in general
healthcare use are significant [8]. This, combined with
the high burden of NCDs, makes the assessment of
inequalities in the use of NCD management among dif-
ferent socioeconomic groups highly relevant. No such
studies have yet been conducted in Indonesia. Studies to
date have focused mainly on assessing socioeconomic
inequalities in the prevalence of NCDs, including
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hypertension and T2D. A study in 2016 shows that low
socioeconomic status was a significant predictor for
hypertension, whereas a more recent report from WHO
suggests that the prevalence of hypertension in Indonesia
is similar across socioeconomic groups and that T2D is
more prevalent in higher-socioeconomic groups [9,10].
In the present study, we assess socioeconomic inequali-
ties in the use of disease management services (screening
participation and medication use) for hypertension and
T2D in Indonesia. More specifically, we analyse patterns
of socioeconomic inequalities in the use of hypertension
and T2D management services for the entire Indonesian
population, and according to sex. We also assess whether
education level and place of residence contribute to
socioeconomic inequalities in the use of the services.

Methods
Study design and population

This study used a cross-sectional design with data from the
fifth wave of the Indonesia Family Life Survey (IFLS-5)
conducted in 2014. The IFLS has been conducted since
1993 by RAND Corporation (United States). The IFLS-5
collected data from 13 Indonesian provinces that comprise
83% of the Indonesian population. The data are stored by
RAND and can be publicly accessed through its website.
The IFLS-5 was approved by ethical review committees in
the United States and Indonesia. More detailed informa-
tion about the IFLS can be found elsewhere [11].

We included a total of 30 762 individuals (94.9% of
the total survey sample) aged 15 or older for whom com-
plete data were available on all our variables of interest.
For the analysis of hypertension medication, we used a
subsample of 6962 individuals (21.5% of the total sam-
ple) who were objectively diagnosed as having hyperten-
sion. The IFLS-5 collected dried blood samples for 7524
individuals, selected in proportion with the geographical
and age composition of the survey population [11]. Of
these, we included 6758 individuals aged 15 or older for
whom complete data were available for analysing T2D
prevalence and screening participation. For the analysis
of T2D medication, we included 485 individuals (6.4%
of the total T2D sample) who had been objectively diag-
nosed with T2D.

Measurements

We used household consumption as a proxy of socioeco-
nomic status, as it is considered the most valid measure-
ment of household wealth in developing countries [12].
Household consumption consisted of spending on food,

non-food consumables, durable goods, education and
housing. These counts were aggregated into monthly esti-
mates and adjusted to household size to allow for econo-
mies of scale. Household consumption measurement for
different areas was adjusted to account for differences in
consumer prices by province and by urban vs. rural resi-
dence. On the basis of this household consumption mea-
sure, individuals were grouped into quintiles.

We included education level and geographical charac-
teristics to serve as explanatory, mediator variables in the
analyses. We defined education level according to the
International Standard Classification of Education
(ISCED) 2011 by UNESCO, using data on highest educa-
tional attainment to assign individuals to five groups:
pre-primary, primary, lower secondary, upper secondary
and tertiary education. Two geographical characteristics
were included: place of residence and province. Place of
residence was categorised into urban vs. rural; provinces
were divided into two groups: those in the Java and Bali
islands vs. provinces in outer islands.

The TFLS-5 collected blood pressure measurement data
based on the American Heart Association standard [13].
Hypertension diagnosis was determined according to the
7th Joint National Committee (JNC-7) classification
[14,15]. The means of systolic and diastolic blood pres-
sure in three consecutive measurements were calculated.
A mean of >140 mmHg systolic and/or >90 mmHg dias-
tolic blood pressure was classified as hypertension. Partic-
ipation in hypertension screening was determined using
self-reports of blood pressure measurement during the
past 12 months. Use of hypertension medication was
determined among respondents that had been diagnosed
with hypertension, using self-reports of current hyperten-
sion drug consumption.

The TFLS-5 collected HbAlc data using a dried blood
sample (DBS), which was converted into whole-blood
equivalent HbAlc. T2D was defined as an HbAlc
level > 6.5%, following criteria from the American Dia-
betes Association [16]. Participation in T2D screening
was determined using self-reports of blood glucose mea-
surement during the past 12 months. The use of TD2
medication was determined among respondents that had
been diagnosed with T2D, using self-reports of current
diabetes drug consumption.

Data analysis

We described prevalence rates of disease occurrence,
screening participation and medication use for hyperten-
sion and T2D for the overall study population, as well as
across population groups defined in terms of household
consumption quintile, education level and geographical
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characteristics. The prevalence rates were calculated as
the number of cases per 100 persons; these were age—sex
standardised using the direct method, with the survey
population as the standard population. For disease occur-
rence and screening participation, we calculated the
prevalence rates based on the number of cases in the
overall survey sample. For medication use, the prevalence
rates were determined by the number of cases among
respondents with the disease of interest. On the basis of
these prevalence rates, we calculated the rate differences
and rate ratios to compare household consumption quin-
tiles, education levels and geographical locations. Rate
difference was determined by subtracting the prevalence
rate in the highest group (e.g. fifth household consump-
tion quintile) from the rate in the lowest group (e.g. first
household consumption quintile). Rate ratio was deter-
mined by dividing the prevalence rate in the highest
group by that in the lowest group [17].

We used the relative index of inequality (RII) to esti-
mate the magnitude of socioeconomic inequalities in dis-
ease prevalence, screening participation and medication
use more comprehensively. The RII is a regression-based
index that assesses the prevalence of an outcome measure
in relation to the relative position of every individual
within the socioeconomic hierarchy. A higher RII value
indicates a stronger association between that hierarchical
position and the outcome measure. This implies a greater
difference in outcome between lower- and higher-socioe-
conomic groups. Details on how RII scores are calculated
can be found elsewhere [18]. In the first model, we con-
trolled for age and sex to gauge any associated socioeco-
nomic inequalities. In the second model, we additionally
controlled for education level and geographical location
to assess any contribution they might make to socioeco-
nomic inequalities.

Results

We provide the basic characteristics of the study
samples for hypertension and T2D in Table 1. The
characteristics of the two samples were similar. In
general, the proportion of women to men was larger.
The 15-t0-30 age subgroup was the largest of all age
groups. The median household consumption of the
richest quintile was around five times that of the
poorest. The largest subgroups had upper secondary
education, lived in urban areas and lived in provinces
located on Java or Bali.

The prevalence rates and estimates of socioeconomic
inequalities in hypertension are shown in Table 2. Over-
all, hypertension prevalence was 22.7 per 100 persons
and the rate of participation in hypertension screening

was 79.0 per 100. For individuals who had been diag-
nosed with hypertension in terms of the standardised clin-
ical measures in the survey, we found that the use of
hypertension medication was 8.1 per 100 persons. Hyper-
tension prevalence was similar among household con-
sumption quintiles, but the richest quintiles had the
highest rates of both screening participation and medica-
tion use. The rate of medication use was relatively low
for all household consumption quintiles, though lowest in
the poorest quintile. The highest education group (ter-
tiary education) had the highest rates of hypertension
screening participation and medication use. Hypertension
prevalence, screening participation and medication use
were generally higher in urban areas.

Measured in terms of the RII, no socioeconomic
inequalities in hypertension prevalence were found (RII
1.03, 95% CI 0.93-1.14). However, relatively large
socioeconomic inequalities were observed in hypertension
screening (RII 2.68, 95% CI 2.42-2.96) and in medica-
tion use (RII 3.09, 95% CI 2.28-4.18). The second mod-
eration model showed that the inclusion of education
level and geographical factors reduced the RII values,
particularly for hypertension screening (RII 1.67, 95% CI
1.50-1.93), indicating a substantial contribution of those
factors to socioeconomic inequalities in hypertension
screening.

Sex-stratified socioeconomic inequalities in the utilisa-
tion of hypertension management services are estimated
in Table 3. Women had higher rates of hypertension
screening and medication use as compared to men, find-
ings that were consistent across household consumption
quintiles. Only in the use of hypertension medication
were socioeconomic inequalities larger for men (RII 4.74,
95% CI 2.73-8.22) than for women (RII 2.63, 95% CI
1.80-3.84).

The prevalence rates and inequality estimates pertain-
ing to type 2 diabetes (T2D) are shown in Table 4. The
overall rate of T2D prevalence was 7.2 per 100 persons,
and the rate of T2D screening was 11.2 per 100. For
individuals who had been diagnosed with T2D in terms
of the standardised clinical measures used in the survey,
we found that the rate of T2D medication was 13.0 per
100 persons. The rates of T2D prevalence, screening and
medication increased from the poorest to the richest
quintiles.

T2D prevalence was lower at the highest education
level than at the lowest one, while the rate of T2D
screening and medication was highest at the tertiary
level than at other levels. Urban areas showed higher
T2D prevalence, screening and medication use than rural
areas. Provinces in outer islands had a higher T2D preva-
lence than those in Java and Bali, while provinces in Java
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Table | Basic characteristics of the hypertension and type 2 diabetes samples

Hypertension

Type 2 Diabetes

Total Men Women Total Men Women
n % n % n % n % n % n %

Sex

Men 14393 46.8 - - - - 3030 44.8 - - - -

Women 16333 53.2 — - — - 3728 55.2 — - — -
Age

15-30 11392 37.1 5133 35.7 6259 38.3 2074 30.7 969 32.0 1105 29.6

31-45 10906 35.5 5258 36.5 5648 34.6 1809 26.8 859 28.3 950 25.5

46-60 5836 19.0 2748 19.1 3088 18.9 1377 20.4 531 17.5 846 22.7

>60 2592 8.4 1254 8.7 1338 8.2 1498 22.2 671 22.1 827 22.2
Household consumption in IDR*

Quintile 1 (poorest) 1014 20.0 1012 20.0 1016 20.0 949 20.0 949 20.0 949 20.0

Quintile 2 1565 20.0 1566 20.0 1563 20.0 1492 20.0 1501 20.0 1486 20.0

Quintile 3 2161 20.0 2170 20.0 2157 20.0 2062 20.0 2077 20.0 2038 20.0

Quintile 4 3034 20.0 3038 20.0 3032 20.0 2943 20.0 2947 20.0 2938 20.0

Quintile 5 (richest) 5401 20.0 5406 20.0 5394 20.0 5124 20.0 5096 20.0 5139 20.0
Education

Pre-primary 5635 18.3 2325 16.2 3310 20.3 1746 25.8 594 19.6 1152 30.9

Primary 6669 21.7 3152 21.9 3517 21.5 1478 21.9 715 23.6 763 20.5

Lower secondary 6597 21.5 3044 21.1 3553 21.8 1229 18.2 564 18.6 665 17.8

Upper secondary 8946 29.1 4575 31.8 4371 26.8 1738 25.7 902 29.8 836 22.4

Tertiary 2879 9.4 1297 9.0 1582 9.7 567 8.4 255 8.4 312 8.4
Location

Urban 18084 58.9 8442 58.7 9642 59.0 3888 57.5 1747 57.7 2141 57.4

Rural 12642 41.1 5951 41.3 6691 41.0 2870 42.5 1283 42.3 1587 42.6
Provinces

Java and Bali 16707 54.4 7742 53.8 8965 54.9 3860 57.1 1752 57.8 2108 56.5

QOuter islands 14019 45.6 6651 46.2 7368 451 2898 42.9 1278 42.2 1620 43.5

*Median household consumption in thousands of Indonesian rupiah (IDR).

and Bali had higher rates of T2D screening and medica-

tion use.

Socioeconomic inequalities were found in terms of
T2D prevalence (RII 2.41, 95% CI 1.73-3.34), use of

medication, men showed larger socioeconomic inequali-
ties than women.

T2D screening (RIT 7.30, 95% CI 5.48-9.72) and use of
T2D medication (RIT 2.81, 95% CI 1.09-7.27). In the
second moderation model, the inclusion of education and
geographical factors substantially reduced the RII values,
and particularly for T2D screening (RII 3.52, 95% CI
2.65-4.66). This indicates an essential contribution of
these factors to the socioeconomic inequalities in T2D
screening.

After stratification by sex (Table 5), the rates of T2D
screening and medication use were similar for men and
women. The rates of T2D screening increased linearly
across household consumption quintiles for both sexes.
The difference between men and women in terms of
socioeconomic inequalities in T2D screening participation
was relatively modest. However, in the use of T2D

1304

Discussion

This study aimed to assess socioeconomic inequalities in
the utilisation of hypertension and T2D management ser-
vices in Indonesia, to identify any sex differences in
inequality patterns, and to assess any contributions of
educational and geographical factors to inequalities. We
observed no socioeconomic inequalities for hypertension
prevalence but relatively large inequalities for T2D preva-
lence. Relatively large socioeconomic inequalities were
also found in the use of hypertension and T2D screening
and in the use of corresponding medications. Substantial
sex differences in socioeconomic inequalities were found
in the use of hypertension and T2D medications, with
men showing greater inequalities than women. Education
level substantially contributed to inequalities in the use of
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Table 2 Estimates of absolute and relative inequalities in the prevalence and the utilisation of disease management services in hypertension

Disease prevalence Screening Medication
Overall
SPR (95% CI)* 22.7 22.1-23.2 79.0 78.0-80.0 8.1 7.4-8.8
Household consumption
SPR (95% CI)
Quintile 1 (poorest) 22.91 21.76-24.10 72.96 70.81-75.16 5.22 4.18-6.43
Quintile 2 22.11 20.96-23.91 76.80 76.43-79.02 7.75 6.36-9.35
Quintile 3 22.26 21.08-23.50 78.60 76.40-80.85 7.45 6.03-9.11
Quintile 4 22.84 21.61-24.11 81.46 79.21-83.76 9.22 7.60-11.08
Quintile 5 (richest) 22.92 21.69-24.19 85.46 83.14-87.82 11.84 9.97-13.96
Rate differencet 0.01 - 12.50 - 6.62 -
Rate ratiof 1.00 - 1.17 - 2.27 -
RII (95% CI)§ 1.03 0.93-1.14 2.68 2.42-2.96 3.09 2.28-4.18
RII (95% CI)Y 1.12 1.01-1.25 1.67 1.50-1.83 2.41 1.73-3.34
Education
SPR (95% CI)*
Pre-primary 25.68 24.17-27.24 69.87 66.74-73.08 6.65 5.64-7.77
Primary 23.09 21.98-24.25 74.41 72.34-76.52 7.24 5.99-8.68
Lower secondary 20.43 18.95-21.98 78.22 75.73-80.76 10.50 7.90-13.63
Upper secondary 21.81 20.51-23.17 85.41 83.23-87.63 9.69 7.42-12.34
Tertiary 22.13 20.14-24.23 92.51 88.79-96.33 14.66 10.87-19.18
Rate difference** -3.55 - 22.64 - 8.01 -
Rate ratiott 0.86 - 1.32 - 2.20 -
OR (95% CI)
Pre-primary 1.00 - 1.00 - 1.00 -
Primary 0.89 0.81-0.97 1.67 1.53-1.82 1.04 0.81-1.33
Lower secondary 0.77 0.69-0.85 1.93 1.75-2.13 1.34 0.97-1.84
Upper secondary 0.78 0.71-0.86 3.34 3.03-3.68 1.08 0.80-1.46
Tertiary 0.76 0.67-0.86 6.01 5.12-7.06 1.96 1.40-2.76
Location
SPR (95% CI)*
Rural 21.95 21.15-22.77 77.19 76.16-79.25 6.44 5.55-7.43
Urban 23.18 22.47-23.90 79.98 78.68-81.30 9.30 8.38-10.29
Rate difference} 1.23 2.79 - 2.86 -
Rate ratio§§ 1.06 1.04 - 1.44 -
OR (95% CI)
Rural 1.00 - 1.00 - 1.00 -
Urban 1.14 1.06-1.21 0.92 0.87-0.98 1.42 1.17-1.23
Provinces
SPR (95% CI)*
Outer islands 21.94 21.15-22.74 79.89 78.41-81.39 7.96 6.96-9.07
Java and Bali 23.26 22.55-23.99 78.36 77.02-79.72 8.15 7.30-9.08
Rate differenceq 1.32 - -1.53 - 0.19 -
Rate ratio*** 1.06 - 0.98 - 1.02 -
OR (95% CI)
Outer islands 1.00 - 1.00 - 1.00 -
Java and Bali 1.08 1.02-1.15 0.91 0.86-0.96 0.99 0.83-1.22

*Standardised prevalence rate per 100 persons with 95% CI, age-sex standardised to the total population.
Difference between richest and poorest quintile.

Ratio between richest and poorest quintile.

SRelative index of inequality, adjusted to age and sex.
YAdjusted to age, sex, education level and geographical areas.
**Difference between tertiary and pre-primary education level.
TTRatio between tertiary and pre-primary education level.
HDifference between urban and rural.

$9Ratio between urban and rural.

MDifference between Java & Bali and outer islands.

***Ratio between Java & Bali and outer islands.
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Table 3 Estimates of absolute and relative inequalities in the utilisation of hypertension management services, stratified by sex

Screening Medication
Men Women Men Women
Overall
SPR (95% CI)* 71.6 70.2-73.0 85.5 84.1-87.70 53 4.5-6.1 10.6 9.6-11.7
Household consumption
SPR (95% CI)*
Quintile 1 (poorest) 64.22 61.30-67.24 80.66 77.56-83.86 2.90 1.78-4.42 7.34 5.56-9.51
Quintile 2 68.80 65.77-71.94 83.85 80.77-87.02 3.75 2.38-5.63 10.72 8.54-13.29
Quintile 3 69.76 66.73-72.90 86.39 83.23-89.63 5.42 3.73-7.62 8.65 6.62-11.10
Quintile 4 74.75 71.63-77.97 87.37 84.17-90.67 5.60 3.91-7.76 12.24 9.75-15.17
Quintile 5 (richest) 80.36 77.12-83.70 89.95 86.67-93.31 8.58 6.48-11.14 15.21 12.28-18.61
Rate differencet 16.14 - 9.29 - 5.68 - 7.87 -
Rate ratio} 1.25 - 1.12 - 2.96 - 2.07 -
RII (95% CI)§ 2.66 2.34-3.03 2.71 2.32-3.17 4.74 2.73-8.22 2.63 1.80-3.84

*Standardised prevalence rate per 100 persons with 95% CI, age-standardised to the total population.

tDifference between richest and poorest quintile.
1Ratio between richest and poorest quintile.
§Relative index of inequality, adjusted to age.

hypertension and T2D screening. Urban residency con-
tributed to inequalities in T2D screening and medication
use.

To our knowledge, this is the first study to comprehen-
sively assess socioeconomic inequalities in the utilisation
of hypertension and T2D management services in Indone-
sia. We used recent, nationally representative data from a
large survey sample. Disease prevalence was determined
using standardised measurements that conformed with
international standards.

We acknowledge limitations in our study. First, the
sample size for T2D was relatively small, which reduced
the power of that analysis and may have led to false-neg-
ative results. Due to cost constraints, the IFLS-5 took
blood samples from a limited number of individuals.
These were selected using several criteria, including the
age composition and geographical location of the survey
population, in order to ensure the representativeness of
this subsample [11]. Second, we used self-reported data
for screening history and current medication use, thus
raising the possibility of recall bias in our data; in the
absence of national registry-based data, however, self-re-
ported data obtained with a validated survey question-
naire were the best available data source. Third, our
measure of household consumption did not include some
types of spending, such as healthcare and transportation
costs, and this may influence the accuracy of our estima-
tions. Any inaccuracies are probably small, however, as
we adhered to the method suggested by the IFLS-5

1306

guidelines, thus capturing most major types of household
spending.

A notable finding in our study involves the relatively
low rates in all household consumption quintiles in terms
of screening for T2D, medication use for T2D and medi-
cation use for hypertension. This finding indicates a ‘total
population problem’, which may be attributable to sys-
tem-wide inadequacies in the healthcare system. Studies
have shown that countries that provide specific NCD
management services, such as nationwide screening and
case management, achieve better management coverage
[19,20]. Indonesia lacks such national screening pro-
grammes and also effective case management approach
for long-term hypertension and T2D treatment particu-
larly at primary care level [21]. The lack of screening
applies in particular to T2D, which requires specific labo-
ratory testing to confirm diagnosis. For hypertension,
only blood pressure measurements are required to con-
firm diagnosis, a procedure routinely conducted when
patients visit healthcare facilities, regardless of the under-
lying clinical condition. This likely led to the much higher
rates of hypertension screening than T2D testing.

The socioeconomic inequalities we observed in the util-
isation of hypertension and T2D management services in
Indonesia are consistent with findings on socioeconomic
inequalities in access to NCD-related healthcare services
in HICs and some LMICs [5,7,22]. Our results can be
interpreted in relation to three important, interrelated
dimensions in access to health care: the approachability,
availability and affordability of services [23].
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Table 4 Estimates of absolute and relative inequalities in the prevalence and the utilisation of disease management services in type 2

diabetes
Disease prevalence Screening Medication
Overall
SPR (95% CI)* 7.2 6.6-7.8 11.2 10.4-12.0 13.0 10.0-16.6
Household Consumption
SPR (95% CI)
Quintile 1 (poorest) 441 3.38-5.66 4.73 3.62-6.07 2.41 0.22-8.93
Quintile 2 7.94 6.52-9.57 8.28 6.83-9.94 15.86 9.23-35.32
Quintile 3 5.52 4.32-6.94 10.39 8.72-12.28 10.80 3.66-23.47
Quintile 4 8.29 6.80-10.01 13.03 11.16-15.13 15.72 8.66-26.01
Quintile 5 (richest) 10.03 8.33-11.96 20.48 18.03-20.17 16.99 10.19-26.50
Rate differencet 5.62 - 15.75 - 14.58 -
Rate ratio} 2.27 - 4.33 - 7.05 -
RII (95% CI)§ 2.41 1.73-3.34 7.30 5.48-9.72 2.81 1.09-7.27
RII (95% CI)Y 2.41 1.71-3.41 3.52 2.65-4.66 1.85 0.64-5.36
Education
SPR (95% CI)*
Pre-primary 8.30 6.32-10.53 4.84 3.85-5.98 9.67 5.26-19.56
Primary 7.09 5.80-8.58 7.10 5.86-8.52 10.29 5.07-18.53
Lower secondary 8.88 6.54-11.68 12.84 9.94-16.32 22.95 11.28-41.35
Upper secondary 8.70 6.76-10.95 20.09 16.96-23.54 14.44 6.58-26.21
Tertiary 7.70 4.62-11.65 37.24 30.10-45.23 35.30 12.08-73.73
Rate difference** —0.60 - 32.40 - 25.63
Rate ratioff 0.93 - 7.69 - 3.65
OR (95% CI)
Pre-primary 1.00 - 1.00 - 1.00
Primary 1.01 0.77-1.32 1.41 1.07-1.86 1.02 0.43-2.39
Lower secondary 1.01 0.72-1.42 2.24 1.63-3.08 2.42 0.98-6.01
Upper secondary 0.98 0.72-1.34 3.52 2.65-4.66 1.58 0.63-3.98
Tertiary 0.80 0.53-1.21 7.87 5.77-10.75 3.92 1.28-11.98
Location
SPR (95% CI)*
Rural 6.75 5.84-7.66 5.98 5.12-6.94 6.77 3.27-12.29
Urban 7.52 6.67-8.44 15.15 13.94-16.44 16.56 12.29-21.80
Rate differencef 0.77 - 9.17 - 9.79 -
Rate ratio§§ 1.11 - 2.53 - 2.45 -
OR (95% CI)
Rural 1.00 - 1.00 - 1.00 -
Urban 1.15 0.95-1.41 2.14 1.77-2.58 2.96 1.42-4.16
Provinces
SPR (95% CI)*
Outer islands 8.03 7.02-9.15 9.65 8.53-10.87 10.55 6.50-16.17
Java and Bali 6.49 5.72-7.34 12.25 11.18-13.40 15.08 10.84-20.42
Rate differenceqq -1.54 - 2.60 - 4.53 -
Rate ratio™** 0.81 - 1.27 - 1.43 -
OR (95% CI)
Outer islands 1.00 - 1.00 - 1.00 -
Java and Bali 0.81 0.68-0.99 1.27 1.08-1.51 1.59 0.86-2.93
*Standardised prevalence rate per 100 persons, age-sex standardised to the total population.
tDifference between richest and poorest quintile.
tRatio between richest and poorest quintile.
§Relative index of inequality, adjusted to age and sex.
YAdjusted to age, sex, education level and geographical areas.
**Difference between tertiary and pre-primary education level.
t1Ratio between tertiary and pre-primary education level.
1iDifference between urban and rural.
§§Ratio between urban and rural.
qYDifference between Java & Bali and outer islands
***Ratio between Java & Bali and outer islands.
© 2019 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd. 1307
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Table 5 Estimates of absolute and relative inequalities in type 2 diabetes management, stratified by sex

Screening Medication
Men Women Men Women
Overall
SPR (95% CI)* 11.00 9.9-12.3 11.3 10.2-12.4 12.8 8.2-19.1 13.1 9.3-17.9
Household consumption
SPR (95% CI)*
Quintile 1 (poorest) 4.98 3.34-7.14 4.53 3.10-6.38 0.00 - 3.93 0.36-14.53
Quintile 2 7.18 5.22-9.61 9.17 7.15-11.59 10.28 3.21-24.25 19.37 10.07-33.49
Quintile 3 9.56 7.25-12.38 11.06 8.76-13.77 15.61 2.00-48.60 7.78 2.07-20.02
Quintile 4 13.59 10.72-16.76 12.66 10.19-15.54 15.08 6.35-29.98 16.13 6.84-31.99
Quintile 5 (richest) 20.94 17.27-25.15 20.12 16.90-23.75 17.47 6.96-35.41 16.69 8.56-29.26
Rate differencet 15.96 - 15.59 - 17.47 - 12.76 -
Rate ratio} 4.20 - 4.44 - n.a - 4.25 -
RII (95% CI)§ 8.12 5.25-12.55 6.71 4.58-9.83 9.27 1.57-54.57 1.83 0.57-5.86

n.a, not applicable.

*Standardised prevalence rate per 100 persons with 95% CI, age-standardised to the total population.

tDifference between richest and poorest quintile.
tRatio between richest and poorest quintile.
§Relative index of inequality, adjusted to age.

First, the approachability of health care involves peo-
ple’s possibilities to become aware that a relevant health-
care service exists and can be accessed [23]. As
mentioned, the lack of nationwide systematic hyperten-
sion and T2D services in Indonesia may lead to lack of
information on the existence of services that are relevant
to people’s own health [21]. This may particularly affect
those with lower health literacy, less health-related
knowledge or specific disease beliefs that inhibit the
search for services. In this connection, it is important to
note that the socioeconomic inequalities we found in the
utilisation of hypertension and T2D management ser-
vices, and particularly in disease screening, substantially
diminished after adjustment for education level. Highly
educated people generally have better health knowledge
and access to health information and a greater propensity
to seek timely access to services [24]. Several other stud-
ies have found that education level substantially influ-
enced the use of healthcare services for NCDs,
particularly in terms of preventive care, and that such
influence was independent of income level [19,25-27].

Second, the availability of health care relates to the
geographical location of facilities, which may determine
opportunities and costs for their use [23]. We observed
that people living in urban areas were more likely to use
T2D management services compared with those in rural
areas. To a lesser extent, we found similar differences
when Java and Bali were compared to outer islands.
These findings may relate to an unequal distribution of
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healthcare facilities among geographical areas in Indone-
sia [10]. More specifically, as T2D management requires
more sophisticated services like laboratory examination
and specific medication, the availability of such services
may be inadequate in rural or remote areas.

Third, the affordability of health care is dependent on
the economic capacity of an individual to cope with
healthcare-related costs, including direct costs, indirect
costs and opportunity costs [23]. The direct costs are
unlikely to have been a major contributing factor, as such
costs would have been covered by the Indonesian
National Health Insurance (NHI) programme, particu-
larly in lower-socioeconomic groups. Indirect and oppor-
tunity costs, on the other hand, may have contributed to
socioeconomic inequalities for several reasons, as hyper-
tension and T2D are chronic diseases that require fre-
quent, long-term contacts between individuals and
healthcare providers. Such frequent health service use
may entail considerable indirect costs and opportunity
costs, which higher-socioeconomic groups have more eco-
nomic capacity to cope with.

We observed that socioeconomic inequalities in medi-
cation use for both hypertension and T2D were wider
among men than among women. It is well-documented
that men exhibit different healthcare-seeking behaviours
and use less health care than women. Such behaviour is
widely attributed to the concept of hegemonic masculin-
ity [28], whereby men may believe that seeking help for a
particular condition is appropriate only when it is serious

© 2019 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd.
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enough and help-seeking is deemed acceptable by society.
As a result, men may tend to ‘normalise’ their health and
to delay seeking care until a more advanced stage of ill-
ness. Such behaviour may vary by socioeconomic status,
with men of low SES tending to have stronger masculine
identities, particularly with regard to preventive care
[28-30].

To conclude, our findings confirm the existence of
socioeconomic inequalities in the utilisation of hyperten-
sion and T2D management services in Indonesia. A
nationwide systematic hypertension and T2D manage-
ment strategy is urgently needed to address the low cov-
erage of hypertension and T2D services in all population
strata. Increasing the availability and the proximity of
services could facilitate access to hypertension and T2D
management services for lower-socioeconomic groups.
Affordability of services could be improved by reducing
the indirect and opportunity costs of hypertension- and
T2D-related health care. Improving the approachability
of health care by developing more regular outreach activ-
ities and more effective communication strategies could
help resolve the education-related problems in access to
hypertension and T2D management services. Such a strat-
egy could be part of a wider agenda to improve the
health literacy of the population.
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