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Original Article

Objectives: This study investigated the determinants of undiagnosed hypertension among Indonesian adults.

Methods: This study involved an analysis of secondary data from the 2014 Indonesia Family Life Survey (IFLS) on 5914 Indonesian adults 

(≥40 years). The determinant variables examined in this cross-sectional study were education level, monthly per capita expenditures 

(PCE), whether the participant experienced headaches in the morning, and other general health variables. The outcome variable was 

undiagnosed hypertension, which was defined as participants with hypertension who had not received a hypertension diagnosis from 

a health professional and had never been prescribed medication for treating hypertension. The data were analyzed using logistic re-

gression. 

Results: A total of 3322 participants (56.2%) were found to have undiagnosed hypertension. The odds ratios (ORs) and 95% confidence 

intervals (CIs) of undiagnosed hypertension were significantly higher among those who completed primary school or lower (OR, 1.60; 

95% CI, 1.29 to 1.98), had low monthly PCE (OR, 1.28; 95% CI, 1.13 to 1.43), did not report experiencing headaches in the morning (OR, 

1.97; 95% CI, 1.76 to 2.21), and reported a general health status of healthy (OR, 2.05; 95% CI, 1.82 to 2.30) than those who had a higher 

education level, had high monthly PCE, experienced headaches in the morning, and were unhealthy.

Conclusions: Education level, monthly PCE, the experience of headaches in the morning, and general health status were associated 

with undiagnosed hypertension. The monitoring system for detecting undiagnosed hypertension cases must be strengthened. Health 

promotion is also necessary to reduce the prevalence of undiagnosed hypertension.
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INTRODUCTION

Non-communicable diseases (NCDs), which are the leading 
cause of death globally and one of the major health challeng-
es of the 21st century, are estimated to account for 71% of the 
57 million annual global deaths. The burden is most significant 
in low-income and middle-income countries, where 77% of all 
NCD deaths and 85% of premature deaths occur [1].

Indonesia, as a lower-middle-income country, has faced a 
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dramatic escalation of NCDs in recent years. According to the 
Indonesian Basic Health Research Survey (Riskesdas), the prev-
alence of NCDs (including stroke) among the Indonesian pop-
ulation significantly increased from 2007 and 2013, from 8.3% 
to 12.1% , respectively. Furthermore, 61% of total deaths in In-
donesia are caused by NCDs [2]. 

In Indonesia, hypertension is a common condition and con-
tinues to be a leading risk factor for NCDs and other diseases 
[3]. The Riskesdas reported that the prevalence of high blood 
pressure (BP) among those aged 18 years and older in Indone-
sia increased from 25.8% in 2013 to 34.1% in 2018 [4]. Another 
study found that the prevalence of hypertension among Indo-
nesia adults (≥15 years of age) was 33.4% [5]. 

Moreover, most individuals with hypertension are asymp-
tomatic, which leads to a high rate of undiagnosed hyperten-
sion [6]. According to the 2013 Riskesdas, 63.2% of hyperten-
sion cases go undiagnosed in Indonesia [7]. Due to this phe-
nomenon, undiagnosed hypertension may lead to serious 
health complications or even death [2]. The burden of hyper-
tension would be far more significant than it is currently pro-
jected to be if more cases were to be discovered [5].

Previous study has examined the factors associated with un-
diagnosed hypertension in various countries [8]. To our knowl-
edge, however, there is still a limited understanding of undi-
agnosed hypertension in Indonesia. Therefore, identifying the 
determinants of undiagnosed hypertension among Indone-
sian adults has become an important issue for planning effec-
tive strategies to reduce the burden of hypertension. Thus, this 
study investigated the determinants of undiagnosed hyper-
tension among Indonesian adults based on data from the fifth 
cross-sectional Indonesia Family Life Survey (IFLS) conducted 
in 2014-2015 in Indonesia.

METHODS

Data Source 
The data used for the present study were obtained from the 

fifth IFLS since it contained complete hypertension information 
on a large population of adult individuals [9]. The fifth IFLS, 
which is a cross-sectional study, was conducted from Septem-
ber 2014 to April 2015 [9,10].

The IFLS is an ongoing longitudinal study. The sample of the 
IFLS represents approximately 83% of the Indonesian popula-
tion [11]. The study is conducted using in-person interviews 
with adult participants. Questionnaires are used to collect in-

dividual, family, and household information and information 
on health and education facilities in the respondents’ commu-
nities [9]. The IFLS has been conducted 5 times, in 1993, 1997, 
2000, 2007, and 2014, and it has collected information from  
50 148 individuals from 16 204 households. The sampling frame 
of the IFLS has been described in detail in other studies [10,11]. 

Sample Size
The eligible population for the present study consisted of  

14 787 men and women aged ≥40 years, among whom 13 031 
had available BP and diagnosis data (Figure 1). We excluded 
1756 participants with missing data for BP. A total of 6671 of 
the remaining participants were not diagnosed with hyperten-
sion or did not have hypertension based on BP data. Next, 446 
participants were excluded who had missing data for monthly 
per capita expenditures (PCE). Thus, a total of 5914 participants 
were analyzed in this study.

Study Variables
BP was the outcome variable of this study. This variable was 

measured 3 times while participants were in a seated position 
using an Omron meter (HEM-7203 AP; Omron Healthcare, 

Figure 1. The determinants of undiagnosed hypertension in 
the adult Indonesian population: a cross-sectional study from 
the Indonesia Family Life Survey 2014-2015.

Participants aged ≥40 y 
according to the birth data

(n=14 787)

Participants whose blood pressure and 
diagnosed hypertension data were available

(n=13 031)

Participants whose hypertension 
according blood pressure data 

(n=6360)

Participants whose all determinant 
variable data were eligible 

(n=5914)

Undiagnosed hypertension
(n=3322, 56.2%)

Diagnosed hypertension
(n=2592, 43.8%)
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Kyoto, Japan) by trained interviewers [5,9]. The Omron HEM-
7203 displays quick and accurate readings for systolic BP and 
diastolic BP and pulse. The accuracy rate stands at ±3 mmHg 
for BP and ±5% for pulse rate [12]. The mean BP value of the 
3 measurements was used to identify hypertension among 
the participants. BP was classified using the Joint National Com-
mittee 7 algorithm. A participant was considered to have hy-
pertension if his or her mean systolic BP was ≥140 mmHg 
and/or his or her mean diastolic BP was ≥90 mmHg [8]. Par-
ticipants who responded “yes” to the question “Have you been 
diagnosed with hypertension by a doctor/health profession-
al?” were defined as having diagnosed hypertension. Partici-
pants who were hypertensive but did not report having re-
ceived a hypertension diagnosis from a doctor were classified 
as having undiagnosed hypertension [8]. 

Marital status, education level, employment status, residence 
type, family size, monthly PCE, health insurance status, aware-
ness of an accessible health care facilities, functional disability 
status, whether one experienced headaches in the morning, 
and general health status were the determinant factors for 
undiagnosed hypertension. 

We divided marital status into 2 groups: married or unmar-
ried (single, separated, divorced, or widowed). Education level 
was assessed using the following questions: (1) “Have you ever 
attended school?”, to which respondents answered “yes” or “no,” 
and (2) “What is the highest education level you attained?”, to 
which the possible answers were primary school, junior high 
school or the equivalent, senior high school or the equivalent, 
or college or university (D1, D2, D3). Education level was then 
classified into 1 of 3 groups: primary school or less (no school-
ing or primary school), secondary school (junior high school 
or senior high school), or graduate and above (college or uni-
versity). 

Employment status was categorized into 2 groups: employed 
(working/helping to earn income) or unemployed (for the re-
sponses “job searching,” “attending school,” “housekeeping,” 
“retired,” and “sick/disabled”). Residential areas were classified 
into 2 groups (urban or rural) based on data from the Central 
Bureau of Statistics [13,14]. Family size was defined as the num-
ber of family members in a household. We divided family size 
into 2 groups: ≤4 household members or >4 household mem-
bers [15]. Health insurance status was classified as insured (the 
respondent had health insurance) or uninsured (the respon-
dent did not have health insurance).

Monthly PCE were calculated as the participant’s monthly 

total household expenditures divided by the number of house-
hold members. Household expenditures as measured in the 
IFLS have been described in detail elsewhere [16]. Individuals 
were considered to have low monthly PCE if their total monthly 
PCE were in the bottom 40% based on the definition of “poor” 
by the World Bank and World Health Organization [17]. Month-
ly PCE in the IFLS data were assessed using Indonesian rupiah 
(IDR) and then converted into US dollars (USD) using the 2014 
exchange rate (USD 1= IDR 11 865.211) [18]. As a result, monthly 
PCE were categorized into 2 groups: ≤USD 60 or >USD 60 [19].

Awareness of accessible health care facilities was classified 
as “yes” (respondents who knew the location of at least 1 health-
care facility) or “no” (respondents who did not know the loca-
tions of any healthcare facilities). Functional disabilities were 
categorized as present (respondents who required help to per-
form daily activities) or absent (respondents who did not re-
quire help to perform daily activities). Whether respondents 
experienced headaches in the morning was determined by 
asking the question, “Do you often have a headache when you 
wake up in the morning?”, to which respondents answered 
“yes” or “no.” General health status was categorized as healthy 
(“very healthy” or “somewhat healthy”) or unhealthy (“some-
what unhealthy” or “unhealthy”) [20]. 

Statistical Analysis
Descriptive statistics were used to describe the study vari-

ables in the study population. Analysis of variance was used to 
examine the continuous variables, while the chi-square test 
was used to examine the categorical variables. A multivariate-
adjusted logistic regression model was used to estimate the 
odds ratios (ORs) and 95% confidence intervals (CIs) of the de-
terminants of undiagnosed hypertension, with undiagnosed 
hypertension classified as the dichotomous outcome variable. 
Model 1 was adjusted for age. Model 2 was adjusted for age 
and sex. Model 3 was further adjusted for age, sex, and area of 
residence (urban or rural). The determinants of undiagnosed 
hypertension were categorized into dichotomous variables, 
except for education level, as follows: marital status (married 
[reference] or unmarried), education level (primary school or 
less, secondary school, or graduate and above [reference]), 
employment status (employed [reference] or unemployed), 
family size (≤4 [reference] or >4 household members), month-
ly PCE (≤60 or >60 USD [reference]), awareness of accessible 
health care facilities (yes [reference] or no), functional disabili-
ties (yes or no [reference]), whether the participant experienced 
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headaches in the morning (yes [reference] or no), and general 
health status (healthy or unhealthy [reference]).

The logistic regression model was conducted using SPSS 
version 26 (IBM Corp., Armonk, NY, USA). All statistical tests 
were 2-sided, and p-values of <0.05 were considered to indi-
cate statistical significance. 

Ethics Statement
The IFLS data used in the present study are publicly available. 

The surveys and procedures of the IFLS study were reviewed 
and approved by Institutional Review Boards at the RAND Cor-
poration in the United States and the University of Gadjah Mada 
in Indonesia. Written informed consent was obtained from all 
participants before data collection began.

RESULTS

Table 1 shows the characteristics of participants according 
to their hypertension status. Overall, 56.2% of Indonesian adults 
were found to have undiagnosed hypertension. Participants 
with undiagnosed hypertension were more likely to be male 
and have a primary school education or lower. Those with un-
diagnosed hypertension were also more likely to be employed, 
live in a rural area, have ≤4 household members, have low 
monthly PCE, not know of an accessible health facility, not have 
functional disabilities, not experience headaches in the morn-
ing, and have a general health status of healthy.

Table 2 shows the association between determinant factors 
and undiagnosed hypertension. In the unadjusted logistic re-
gression model, we found that sex, marital status, education 
level, employment status, family size, functional disability sta-
tus, whether the participant experienced headaches in the 
morning, and general health status were significantly associ-
ated with undiagnosed hypertension. In model 3, the OR for 
undiagnosed hypertension was 1.60 (95% CI, 1.29 to 1.98) for 
those with an education level of primary school or less when 
compared to participants with a high education level (model 3, 
p<0.05). 

In model 3, participants who were unemployed, had >4 
household members, or had functional disabilities tended to 
have a lower probability of undiagnosed hypertension (OR, 
0.67; 95% CI, 0.60 to 0.75; OR, 0.82; 95% CI, 0.73 to 0.93; and 
OR, 0.84; 95% CI, 0.74 to 0.95, respectively) than those who 
were employed, had ≤4 household members, and did not 
have functional disabilities.

Table 1. The association between determinant factors and 
undiagnosed hypertension in the 2014-2015 Indonesia Fam-
ily Life Survey1

Variables Undiagnosed 
hypertension

Diagnosed 
hypertension p-value

No. of participants (n=5914) 3322 (56.2) 2592 (43.8)
Age, mean±SD (y) 57.06±12.05 57.90±21.87 0.06 
Sex
   Male 1616 (64.5) 888 (35.5) <0.01
   Female 1706 (50.0) 1704 (50.0)
Marital status
   Unmarried 853 (54.9) 702 (45.1) 0.23
   Married 2469 (56.6) 1890 (43.4)
Education level
   Primary school or less 2249 (57.4) 1167 (42.6) <0.05
   Secondary school 846 (54.3) 712 (45.7)
   Graduate and above 277 (51.6) 213 (48.4)
Employment status
   Unemployed 1301 (49.6) 1324 (50.4) <0.01
   Employed 2021 (61.4) 1268 (38.6)
Area of residence
   Rural 1490 (58.8) 1043 (41.2) <0.01
   Urban2 1832 (54.2) 1549 (45.8)
Family size (household members)
   ≤4 2230 (58.0) 1618 (42.0) <0.01
   >4 1092 (52.9) 974 (47.1)
Monthly PCE (USD)3

   ≤60 1407 (59.5) 959 (40.5) <0.01
   >60 1915 (54.0) 1633 (46.0)
Health insurance status
   Uninsured 1660 (56.8) 1262 (43.2) 0.34
   Insured 1662 (55.5) 1330 (44.5)
Awareness of accessible health care facility
   No 2972 (57.3) 2218 (42.7) <0.01
   Yes 350 (48.3) 374 (51.7)
Functional disability status
   No 2446 (58.9) 1709 (41.1) <0.01
   Yes 876 (49.8) 83 (50.2)
Experienced headaches in the morning
   No 2424 (62.7) 1442 (37.3) <0.01
   Yes 898 (43.8) 1150 (56.2)
General health status
   Healthy 2456 (63.7) 1999 (36.3) <0.01
   Unhealthy 866 (42.1) 1193 (57.9)

Values are presented as number (%).  
SD, standard deviation; PCE, per-capita expenditures; USD, US dollar; IDR, 
Indonesian rupiah.
1Obtained using 1-factor analysis of variance for continuous variables and 
the chi-square test for categorical variables.
2Central Bureau of Statistics (BPS) Indonesia’s definition (population density of 
5000 persons per km2; 25% or less of the households work in the agricultural 
sector; and having 8 or more specific kinds of urban facilities, including pri-
mary schools, junior high schools, senior high schools, hospitals, maternity 
[mother-child] hospitals, primary health care centers, roads [to accommodate 
3- and 4-wheeled motorized vehicles], telephones, post offices, markets, 
cinemas, banks, shopping centers, factories, and restaurants).
3Total monthly household expenditures divided by the number of household 
members; USD at the 2014 exchange rate (USD 1= IDR 12 440).
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Furthermore, the odds of having undiagnosed hyperten-
sion among participants with lower monthly PCE had an OR  
of 1.28 (95% CI, 1.13 to 1.43) compared to those with higher 
monthly PCE. The results also show that participants who did 
know of any accessible healthcare facilities had a higher prob-
ability of undiagnosed hypertension (OR, 1.29; 95% CI, 1.09 to 
1.53) than those who did know of an accessible health care fa-
cility.

The probability of undiagnosed hypertension was also sig-
nificantly higher among those who did not report experienc-
ing headaches in the morning than among those who did, with 
a multivariate-adjusted OR of 1.97 (95% CI, 1.76 to 2.21) in mod-
el 3. The results also showed that participants who considered 
themselves to be healthy tended to have a higher probability 
of undiagnosed hypertension, with a multivariate-adjusted 
OR of 2.05 (95% CI, 1.82 to 2.30) in model 3. 

DISCUSSION

In this cross-sectional study, we investigated the determinants 
of undiagnosed hypertension among Indonesian adults. Our 
study found that undiagnosed hypertension was more preva-

lent among males than among females. Moreover, our results 
suggested that those who had a low education level, had low 
monthly PCE, did not experience headaches in the morning, 
or had a general health status of healthy had a significantly 
higher probability of undiagnosed hypertension. To the best 
of our knowledge, the present study is the first to identify as-
sociations between determinant factors and undiagnosed hy-
pertension among Indonesian adults. 

Our findings showed a 56.2% prevalence of undiagnosed 
hypertension among Indonesian adults. This result is in line 
with other studies from other Asian countries [21-23]. The rea-
son for this might be a lack of awareness of routine health check-
ups, accessibility difficulties related to screening services, and 
a lack of interest in seeking health services until health com-
plications arise among Indonesian adults. Our study showed 
that participants with undiagnosed hypertension most likely 
did not know about accessible healthcare facilities in their area. 
Therefore, screening and improving awareness of such servic-
es are important goals for healthcare experts and community 
healthcare workers.

The present study also revealed that those with a high prob-
ability of undiagnosed hypertension tended to also have a low 

Table 2. Logistic regression analysis of the determinants of undiagnosed hypertension in the 2014-2015 Indonesia Family Life 
Survey1

Variables Unadjusted Model 12 Model 23 Model 34

Age (y) 0.19 (0.99, 1.00) - - -

Sex (male) 1.85 (1.63, 2.09)** 1.81 (1.60, 2.05)** - -

Marital status (unmarried) 1.22 (1.06, 1.40)* 1.18 (1.03, 1.35)* 1.02 (0.89, 1.16) 1.02 (0.89, 1.16)

Education level

   Secondary school 1.36 (1.09, 1.70)* 1.37 (1.10, 1.71)* 1.31 (1.05, 1.64)* 1.31 (1.05, 1.64)*

   Primary school or less 1.79 (1.43, 2.23)** 1.76 (1.42, 2.20)** 1.56 (1.26, 1.94)** 1.60 (1.29, 1.98)**

Employment status (unemployed) 0.82 (0.24, 0.92)* 0.80 (0.71, 0.90)** 0.68 (0.60, 0.76)** 0.67 (0.60, 0.75)**

Area of residence (rural) 1.10 (0.98, 1.24) 1.10 (0.98, 1.23) 1.11 (0.99, 1.24) -

Family size (>4 household members) 0.82 (0.73, 0.93)* 0.83 (0.74, 0.93)* 0.83 (0.74, 0.93)* 0.82 (0.73, 0.93)*

Monthly PCE (≤USD 60)5 1.25 (1.11, 1.41)** 1.25 (1.11, 1.41)** 1.26 (1.12, 1.42)** 1.28 (1.13, 1.43)**

Awareness of health care facility (no) 1.28 (1.08, 1.52)* 1.28 (1.08, 1.51)* 1.28 (1.08, 1.51)* 1.29 (1.09, 1.53)*

Functional disability status (yes) 0.79 (0.70, 0.90)** 0.78 (0.69, 0.88)** 0.84 (0.74, 0.94)* 0.84 (0.74, 0.95)*

Experienced headaches in the morning (no) 1.92 (1.71, 2.16)** 1.91 (1.70, 2.14)** 1.97 (1.76, 2.21)** 1.97 (1.76, 2.21)**

General health status (healthy) 2.07 (1.84, 2.33)** 2.08 (1.85, 2.34)** 2.05 (1.82, 2.30)** 2.05 (1.82, 2.30)**

Values are presented as odds ratio (95% confidence interval).
PCE, per-capita expenditures; USD, US dollar; IDR, Indonesian rupiah.
1Logistic regression model.
2Model 1: adjusted for age.
3Model 2: adjusted for age, sex.
4Model 3: adjusted for age, sex, residence (urban or rural).
5Total monthly household expenditures divided by the number of household members; USD at the 2014 exchange rates (USD 1= IDR 12 440).
*p<0.05, **p<0.01.
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education level (primary school or less) and lower monthly 
PCE (indicating low socioeconomic status). This is likely because, 
in Indonesia, there is inequality in access to health care servic-
es, and health care services tend to be more accessible to the 
rich than to the poor [24]. In addition, those with little educa-
tion and low socioeconomic status tend to have less knowl-
edge and awareness about hypertension [5,21,25]. Thus, edu-
cation level and household income are among the most im-
portant factors for addressing undiagnosed hypertension in 
Indonesia. 

Interestingly, unemployed participants tended to have a low 
probability of undiagnosed hypertension. In contrast, a previ-
ous study found that undiagnosed hypertension was lower 
among individuals who were employed than among those 
who were not [26]. In that study, 1301 respondents had undi-
agnosed hypertension and were unemployed. These individu-
als had a mean age of ≥62 years and tended to have health 
insurance and live in urban areas. Thus, in the present study, 
since the typical retirement age in Indonesia is around 60 years 
old, one possible reason for this finding may be that many of 
the participants who were considered unemployed were re-
tired with health insurance and lived in urban areas. In Indo-
nesia, urban residents are more likely to have access to formal 
healthcare services than those who live in rural areas [24]. 
Therefore, these groups tend to have easy access to healthcare 
services and can attend routine health check-ups or health 
screenings. We also performed a sex-stratified analysis to ex-
amine the possibility that differences in employment status 
between male and female might affect undiagnosed hyper-
tension. However, the results for this analysis did not show 
substantial changes, with ORs of 0.54 (95% CI, 0.45 to 0.65) 
and 0.85 (95% CI, 0.74 to 0.98) for male and female, respec-
tively (Supplemental Material 1).

This study also found that participants with undiagnosed 
hypertension tended to be less likely to experience headaches 
in the morning and were more likely to have a general health 
status of healthy. A previous study found that the probability 
of undiagnosed hypertension was higher among participants 
who had a self-rated health status of healthy and lower among 
those who reported experiencing headaches in the morning 
[8], which is in accordance to our findings. Therefore, it is im-
portant to promote routine physical examinations related to 
hypertension in Indonesia, especially among adults.

In addition, participants with a household size of ≥4 people 
had a lower probability of undiagnosed hypertension. A previ-

ous study reported that individuals from households of 6 or 
more members were more likely to seek treatment from for-
mal health care providers than those from households with 
fewer members [27]. 

Our findings also showed that participants who did not have 
knowledge of nearby accessible healthcare facilities had a high-
er probability of undiagnosed hypertension. A previous study 
reported that a lack of awareness of accessible healthcare fa-
cilities posed a potential barrier to healthcare services [28]; thus, 
these individuals tend to be unaware of their conditions.

In addition, the present study showed that participants with 
functional disabilities were less likely to have undiagnosed hy-
pertension than those without disabilities. A prior study found 
that people with functional disabilities were more likely to seek 
treatment from formal healthcare providers and often required 
more specialized health care [27]. Therefore, their conditions 
are more likely to be detected.

The strengths of the present study are as follows. First, since 
this study used data from the 5th IFLS, which included a na-
tionally representative sample, the findings can be considered 
highly representative of the population at large. Second, the 
IFLS used calibrated tools to measure hypertension, height, 
and weight and used validated questionnaires for data collec-
tion. Third, all interviewers for the IFLS were trained to under-
stand all parts of the survey including the methodology and 
the content of the questionnaire.

However, this study also has several limitations. First, the 
cross-sectional design may not allow generalization of the re-
sults to the whole population. Second, we used self-reported 
data for the participants’ past history of illness, whether they 
experienced headaches in the morning, and their general health 
status, which might compromise the validity of the reported 
level of predictive factors. Third, since excluding individuals 
with missing data for determinant factors could have caused a 
bias, all 6360 participants, including those for whom such data 
were missing, were analyzed. However, the association between 
determinant factors and undiagnosed hypertension did not 
change substantially. Therefore, the association between de-
terminant factors and undiagnosed hypertension is unlikely to 
have resulted from selection bias. 

The high prevalence of undiagnosed hypertension poses a 
significant challenge. Indonesian adults with a low education 
level, low monthly PCE, no awareness of an accessible health-
care facility, no experience of headaches in the morning, and a 
reported general health status of healthy have a high risk of 
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undiagnosed hypertension. Our findings also indicate that 
there may be a general lack of awareness about high BP among 
Indonesian adults. Our results suggest that the current system 
for detecting undiagnosed cases must be strengthened. The 
results of the present study also suggest that efforts to pro-
mote awareness of NCDs—especially hypertension—at the 
community level, particularly among those with little educa-
tion and low socioeconomic status—are necessary in order to 
reduce the prevalence of undiagnosed hypertension. 
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