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ABSTRACT

UNIVERSA MEDICINA

Poor knowledge of anemia and sexually transmitted
disease but better knowledge of HIV/AIDS among

unmarried adolescents aged 15-24 years

Edhyana Sahiratmadja1 *, Mugia Bayu Raharja2, Elsa Pudji Setiawati3,
and Ramdan Panigoro1

BACKGROUND
Basic knowledge of sexual and reproductive health is important to be
introduced during the premarital period, to reduce high-risk sexual behavior
among adolescents, as well as to increase the correct attitude in their
future marriage. This study explored the knowledge of HIV/AIDS, sexually
transmitted diseases (STDs) and anemia among unmarried adolescents.

METHODS
This was a cross-sectional analytical study on secondary data from the
Indonesian Demographic and Health Population Survey 2017, initially
conducted by the National Population and Family Planning Board
(BKKBN). Knowledge of HIV/AIDS, STDs and anemia among unmarried
adolescents aged 15-24 years in West Java Province and Jakarta, the capital
city of Indonesia, was compared and analyzed using the chi-square test.

RESULTS
In total 5,389 weighted data were retrieved. In general, adolescents in Jakarta
had better knowledge of all diseases compared to those in West Java
(p<0.001). Knowledge of anemia and STDs was poor compared to that of
HIV/AIDS which was moderate to good (p<0.001). Interestingly, although
the adolescents had a middle-low wealth index (43%), the majority (>90%)
had their own mobile phone with almost daily internet access, however
most of their information sources on health education were from their
school period.

CONCLUSION
Premarital education in schools is imperative to enhance the knowledge of
STDs and anemia. Moreover, poor knowledge of anemia is a challenge for
introducing the topic of thalassemia major, an inherited autosomal recessive
type of anemia due to hemoglobinopathy. Since Indonesia is harboring 6-
10% of thalassemia carriers, integrative premarital education is needed for
better family planning.

Keywords: Iron deficiency anemia, Indonesian Demographic and Health
Survey, premarital, thalassemia carrier, thalassemia major

ORIGINAL ARTICLE
pISSN: 1907-3062 / eISSN: 2407-2230

DOI: http://dx.doi.org/10.18051/UnivMed.2021.v40.110-120
Copyright@Author(s) -

Available online at https://univmed.org/ejurnal/index.php/medicina/article/view/1163

May-August 2021                                                                                                                                              Vol.40- No.2

Cite this article as: Sahiratmadja E,
Raharja MB, Setiawati EP, Panigoro R.
Poor knowledge of anemia and sexually
transmitted disease but better knowledge
of HIV/AIDS among unmarried adoles-
cents aged 15-24 years. Univ Med
2021;40:107-17. doi: 10.18051/
UnivMed.2021.v40.110-120

1Department of Biomedical Sciences,
Faculty of Medicine, Universitas
Padjadjaran, Bandung, Indonesia
2BKKBN, National Population and
Family Planning Board – Population
Research and Development Unit,
Jakarta, Indonesia
3Deparment of Public Health, Faculty
of Medicine, Universitas Padjadjaran,
Bandung, Indonesia

*Correspondence:
Edhyana Sahiratmadja
Department of Biomedical Sciences,
Faculty of Medicine,
Universitas Padjadjaran
Jl. Raya Sumedang Km 21 Jatinangor,
Bandung, Indonesia
E-mail: e.sahiratmadja@unpad.ac.id,
Phone: +62-816-996309
ORCID ID : 0000-0001-9092-5848

Date of first submission, March 24,
2021
Date of final revised submission, July
9, 2021
Date of acceptance, July 13, 2021

This open access article is distributed
under a Creative Commons Attribu-
tion-Non Commercial-Share Alike 4.0
International License



108

Sahiratmadja, Raharja, Setiawati, et al                                                                            Anemia and sexually transmitted disease

INTRODUCTION

Sexual and reproductive health account for
a high proportion of global public health
problems. The basic knowledge of various
sexually transmitted infections and HIV/AIDS
as well as of reproductive health is important to
be introduced to adolescents during the
premarital period to reduce high-risk sexual
behavior.(1) The incidence of AIDS cases in
Indonesia has been reported to be highest at the
age of 25-49 years.(2) Therefore, adolescents
and young adults are the age groups with the
highest risk of contracting HIV infection
possibly due to poor knowledge regarding HIV/
AIDS. Furthermore, HIV/AIDS is closely
related to sexual transmitted infections. Good
knowledge of HIV/ADIS and sexually
transmitted diseases (STDs) may increase good
attitude in their future marriage, as well as
eliminate the three infections in mother-to-child
transmission, consisting of HIV/AIDS, syphilis
and hepatitis B.(3)

Another disease that adolescents need to
know is anemia, that affects about 40% of
children under 5 years of age and 30% of non-
pregnant women.(4) The risk factors of anemia
are multifactorial, including chronic infections
and inflammation, micronutrient and
macronutrient deficiencies, with iron deficiency
as the major cause.(5) Anemia may lead to
impaired cognitive performance, poor
educational achievement, resulting in reduced
work capacity. Especially in young women,
anemia may have impacts on their future
pregnancies, among others poor pregnancy
outcomes and increased maternal and perinatal
mortality and morbidity. Furthermore, anemic
pregnant women have a higher risk during the
pregnancy, both for the mother and the fetus,
leading to intrauterine growth retardation or
preterm delivery.(6) Moreover, anemia in children
is becoming a public health issue that may
contribute to stunted growth and an increased
susceptibility to infections.  Although the
prevalence of iron deficiency anemia (IDA) due

to malnutrition in adolescents is high in the
developing countries,(7) IDA is not the only major
cause in adolescents. Since Indonesia is located
in the thalassemia belt area, hemoglobinopathies
such as thalassemia, an inherited autosomal
recessive anemia, are also prevalent.(8) Good
awareness of thalassemia carrier status is
important in the premarital phase, as this
knowledge is needed for better family planning.
Adolescence is a unique point of intervention as
this age group is more receptive to changes in
lifestyle that may determine their life course
later.(9)

A study in Berlin showed that  students had
heard of HIV, and the majority rated their
knowledge as (rather) good and knew that HIV
could neither be cured nor vaccinated against.(10)

Another study showed different results,
knowledge about some aspects of HIV and other
STDs was inadequate among both science and
non-science high school and university
students.(11)

This study aimed to assess the knowledge
of HIV/AIDS, STDs and anemia among
unmarried adolescents aged 15-24 years residing
in West Java and Jakarta, the capital city of
Indonesia, as a reference.

METHODS

Study Design
This was a cross-sectional study, using

secondary data, partly retrieved from the
Indonesian Demographic and Health Survey
(IDHS) for 2017 [Survei Demografi dan
Kesehatan Indonesia (SDKI) 2017].(12)

Research subjects
The IDHS 2017 sample was a

geographically stratified and clustered sample
of households, with a number of respondents
representing the population of the provinces. The
inclusion criterion was all unmarried men and
women aged 15-24 years in the selected
clustered area who agreed to participate. The
samples were weighted to inflate the sample
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data, either from a small province or a large
province, to be equivalent to the size of the total
national population. In brief, two-stage sampling
was designed. The sample size of Population
Census 2010 was calculated based on
systematic probability proportional to size,
resulting in 1,970 census blocks of urban and
rural areas. Of each census block, 25 families
or households were chosen systematically.

The current study had retrieved a total of
data (n=5,389; weighted) from two provinces,
namely from DKI Jakarta, the capital city of
Indonesia, where a premarital health examination
and education program had been made
mandatory,(13) and from West Java, the largest
province in Indonesia, harboring the majority of
thalassemia major patients.(8)

Indonesian demographic and health survey
2017 questionnaires

There were two sets of questionnaires
namely for reproductive women aged 15-49
years (SDKI 17-WUS), and for men aged 15-
24 years (SDKI 17-RP). The structured
questionnaires were distributed to the
respondents by direct interviews by cadres,
conducted from July to September 2017. Data
of unmarried men and women aged 15 to 24
years were retrieved, and questions related to
knowledge of HIV/AIDS, sexually transmitted
diseases (STDs) and anemia were explored and
compared between the two provinces.

The wealth index was computed as a
composite index using principal components
analyses of various variables, including
ownership of various assets, access to electricity,
and other parameters related to source of
drinking water and sanitation facilities and
categorized as very poor, poor, middle, rich or
very rich classes.(12,14)

The questionnaire about HIV/AIDS consisted
of ten closed questions (Q1002 to Q1008C) and
knowledge was categorized as good (score 8-
10), moderate (score 5-7) and poor (score d”
4). The questionnaire about STDs consisted of
three open questions (Q1042 B, C, D), and the

questionnaire about anemia consisted of five
questions of which two were closed questions
(Q 1313) about whether the respondents had
ever heard of anemia and (Q1316) whether
anemia was treatable; and three open questions
about the definition (Q1314), etiology (Q1315)
and prevention or treatment of anemia (Q1317).
For the open questions, the respondents were
allowed to answer to the extent of their
knowledge. For each correct answer the given
score was one. Knowledge of anemia and STDs
was categorized as good (score 10), moderate
(score 5-9) and poor score 4).

Statistical analyses
Sampling weights were applied to all

analyses. The analysis consisted of two steps;
first, a descriptive analysis to explore the
distribution of variables such as “ever heard of”
diseases and definition. The distribution was
reported as percentages. Second, the
associations between place of residence and
knowledge of HIV/AIDS, STDs or anemia
were analyzed using the chi-squared test. Results
were considered significant when p<0.05.

Ethical clearance
Ethical clearance for the initial survey had

been granted in the Institutional Review Board
Findings Form (ICF IRB FWA00000845) for ICF
Project no. 132989.0.000 for the year 2015. For
using the secondary IDHS 2017 data, no
separate ethics approval was required, except
the permission from the National Population and
Family Planning Board, Indonesia.

RESULTS

Characteristic of unmarried adolescents
and young adults in Jakarta and West Java

Of 5,389 weighted data retrieved, 19.8%
of the respondents was from the capital city of
Jakarta and 80.2% from West Java, the latter
residing predominantly in urban areas (71.9%).
The respondents comprised 55% men and 45%
women, with the proportion of adolescents aged
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15-19 years being slightly higher (54%) (Table
1). The wealth index in urban areas of Jakarta
and West Java was upper middle class, whereas
in rural areas of West Java the index was lower
middle class. Interestingly, the mobile phone has
become an essential tool in this era of
digitalization, with more than 90% of the
respondents having a mobile phone. Moreover,
over 90% had internet access and in 80% the
frequency of usage in the previous month was
almost daily (Table 1).

Knowledge about anemia compared to
STDs and HIV/AIDS

The majority of adolescents in Jakarta
(82%), West Java urban area (70%) and rural
area (60%) admitted that they had ‘ever’ heard
about anemia. Adolescents from Jakarta had
significantly heard more than had those from
West Java (p=0.000); moreover, adolescents in
urban areas of West Java had heard more than
had those in rural areas (p 0.000) as depicted in
Figure 1.

 Jakarta West Java Province Total  
Characteristic 

n (1065) 
Urban Rural n 

(5389) 
(%) 

 n (3111) n (1213)  
Gender       
   Men  567 1677 742 2986 (55.0) 
   Women 498 1434 471 2403 (45.0) 
Age (years)      
   Mean ± SD  18.9 ± 2.7 18.6 ± 2.6 18.1 ± 2.6   
Age category (years)      
   15-18 501 1651 756 2908 (54.0) 
   19-24 564 1460 457 2481 (46.0) 
Q1401       
Age at intended marriage (years)      
   Men (median/min-max) 25 (18-38) 25(19-35) 25 (20-37)   
   Women (median/min-max) 24 (18-30) 24 (17-30) 23 (17-30)   
Education      
   None 0 15 0 15 (0.3) 
   Primary 60 155 107 322 (6.0) 
   Junior High 127 440 390 c 957 (18.0) 
   Senior High 647 a 1971 a 624 a 3242 (60.0) a 
   Academy/University 231 b 530 b 92 853 (16.0) 
Wealth index*      
   Very poor 26 160 185 d 371 (7.0) 
   Poor 85 375 352 d 812 (15.0) 
   Middle 146 e 676 e 308 d 1130 (21.0) 
   Rich 305 e 837 e 220 1362 (25.0) 
   Very rich 503 e 1063 e 148 1714 (32.0) 
Own mobile phone      
   Yes 1000 2873 1070 4943 (92.0) 
   No 65 238 143 446 (8.0) 
Internet usage over last month      
   Yes 1033 2962 1098 5093 (95.0) 
      -Almost everyday 953 2354 777 4084 (80.0) 
      -At least once a week 66 451 231 748 (15.0) 
      -Less than once a week 14 157 91 262 (5.0) 
   No 32 149 114 295 (5.0) 

 

Table 1. Characteristics of unmarried adolescents and young adults from the capital city DKI
Jakarta and West Java Province based on urban and rural area

Notes: a Senior High School was the most predominant educational level; b Academy/University was the second highest
educational level in urban areas; c Junior High School was the second highest educational level in rural areas; d combined wealth
index was lower-middle class; e combined wealth index was upper-middle class.
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Similar to anemia, STDs and HIV/AIDS had
been significantly more heard of in Jakarta than
in West Java (p=0.000). Evenmore, HIV/AIDS
had been significantly more heard in rural area
of West Java, compared to the topic of anemia
and STDs (p=0.000) in Jakarta.

The question on the definition of anemia was
explored and this showed that anemia was
generally known as a simple blood deficit. Of this
knowledge the adolescents in Jakarta had the
highest proportion among the respondents (60%);
as opposed to adolescents in West Java rural areas
who did not know the definition of anemia (58%)
(Figure 2a). As for the cause of anemia, the most
mentioned causes were lack of vegetables and
fruit (31%) as well as lack of meat/fish
consumption (27%) as depicted in Figure 2b.
Again, two-thirds of the adolescents in West Java
rural areas did not know the cause of anemia. As
to whether anemia could be treated or prevented,
taking a pill was predominantly mentioned by
adolescents in Jakarta (53%) and in West Java
urban and rural areas by 37% and 28%,
respectively. Hence, they did not specifically
mention iron tablets in particular. Taken together,
both definition and cause of anemia were scored
significantly better by respondents in Jakarta
compared to urban and rural areas of West Java
Province (p=0.000).

Figure 1. Distribution of unmarried adolescents and young adults in DKI Jakarta and West Java Province who
had ‘Ever Heard’ about anemia, sexual transmitted diseases (STDs) and HIV/AIDS

The knowledge of anemia was
predominantly poor (69%) in Jakarta and even
poorer in West Java rural area (89%) and the
difference was significant (p=0.000). Similarly,
the knowledge of sexually transmitted diseases
(STDs) was predominantly poor in Jakarta (89%)
compared to West Java rural areas (98%), the
proportions being significantly different (p=
0.000). Interestingly, the knowledge about HIV/
AIDS was moderate (32%) to good (59%) in
Jakarta. The knowledge distribution in DKI
Jakarta was significantly better than in West Java
(p<0001), signifying that the knowledge in urban
areas was better than in rural areas (Figure 3).

Some of the questions about HIV/AIDS
were incorrectly answered, such as that the
infection was spread by mosquitos and sharing
of food (data not shown). The most frequent
clinical symptoms known for genital infection in
men were genital discharge and burning pain on
urinating; whereas for genital infection in women
the known symptoms were foul smelling
discharge, genital discharge and also burning pain
during urination.

Source of information for health education
among adolescents and young adults

The most frequent health information source
was the school. Interestingly, education on HIV/

Univ Med                                                                                                                                                              Vol. 40 No 2
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Figure 2. Distribution of (a) definition and (b) etiology of anemia according to unmarried adolescents

aged 15-24 years in DKI Jakarta and West Java Province

b

a

AIDS (63%) was significantly (p 0.000) more
given compared to STDs (19%). For HIV/AIDS,
radio/TV was the second source of information
(53%) followed by information on internet (33%),
whereas information about STDs was more
frequently gathered from friends (11%) and the
internet (9%) (Figure 4). There was no question
in SDKI 2017asking for the source of information
about anemia that limited the analysis in
comparing the source of information.

DISCUSSION

This study has explored the knowledge of
HIV/AIDS, sexually transmitted diseases (STDs)
and anemia among adolescents aged 15-24 years
from two provinces in Indonesia, namely West
Java and Jakarta, resulting in poor knowledge of
anemia and STDs and moderate to good
knowledge of HIV/AIDS. Interestingly,
adolescents in Jakarta have heard significantly
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Figure 3. Knowledge of anemia, sexually transmitted diseases and HIV/AIDS among unmarried adolescents

aged 15-24 years in DKI Jakarta and West Java Province

Figure 4. Sources of information about (a) sexual transmitted diseases and (b) HIV/AIDS

Univ Med                                                                                                                                                              Vol. 40 No 2
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more about those diseases compared to those
residing in West Java, and those in urban areas
have heard more than those in rural areas.

The disparities in reproductive health
education across urban and rural areas may lead
to inequities in awareness and utilization of health
services.(15) Interestingly, even though the wealth
index in West Java rural area is lower-middle
class, over 90% of adolescents have a mobile
phone and almost daily internet access. It seems
that the mobile phone has become an essential
tool in the era of digitalization. The use of mobile
phones for example on mobile health or mHealth
application via text-messaging information, videos
and other social media platforms plays a role,
highlighting the significant opportunity to impact
health behaviors globally, particularly in low- and
middle-income countries.(16) Hence, the choice
to access information from various sources
depends on the individual’s interests and curiosity.
Even though the internet seems to be essential
nowadays in passing the information, radio and
TV are also useful sources of information. A study
in Uganda has shown that the frequency of access
to information in traditional mass media such as
TV, radio, and print media is more successful in
enhancing the knowledge about HIV among
adolescents.(17) Information about HIV/AIDS has
been regularly broadcast via radio/TV as a
campaign to prevent HIV/AIDS. The HIV/AIDS
campaign program in Indonesia may have become
a success story, causing knowledge about HIV/
AIDS to be predominantly moderate and good in
Jakarta (91.0%) and West Java (70.0%).
However, the optimal source of reproductive
health education is still the school period. For
example, the major source of information of STDs
is the school. Yet, the knowledge of STDs is very
poor. The STDs may be seen as a sensitive issue
in the community. Our result has shown that the
information about STDs has been gathered from
friends and internet. Adolescents are prone to
STDs because of the influence and pressure of
their friends and the curiosity to experiment with
sexual activity. Clearly, health promotion for STD
prevention needs to be carefully well-designed

with a good assessment based on social and
behavioral as well as cultural determinants given
by teachers and medical professionals in the
school curricula.(18) Interestingly, educational
programs in Italy have been designed based on
information needs and risk perceptions among
adolescents and young adults, resulting in an
effective intervention to improve knowledge about
HIV and STDs.(10) Therefore, schools have been
proven to be a good place for providing
information during the period of adolescence. (19)

Next to knowledge of STDs and HIV/
AIDS, knowledge of anemia plays a significant
role among adolescents. The most common
cause of anemia in developing countries is iron
deficiency anemia. It seems that the young
adults in our study had poor knowledge of anemia
, although they have ever heard a lot about
anemia. Blood deficit in general (48.0%), lack
of iron-containing vegetables or fruits (22.0%)
as well as lack of meat/fish consumption (18.0%)
have been mentioned as the cause of anemia.
However, since there was no question in the
questionnaire asking about the source of
information about anemia, nutrition education at
school for the students is imperative. An
integrated school-based nutrition program with
their mothers have resulted in a significant
increase in the knowledge and attitude of the
mothers in improving the nutritional status of
their children.(20) Indeed, in the developing
countries, iron deficiency anemia is predominant,
as a result of inadequate intake of micronutrient-
rich foods and the inadequate utilization of
available micronutrients in the diet due to
infections, and other dietary factors.
Consumption of vitamin-A rich and iron-rich
foods as well as micronutrient fortification in
cooking salt are recommended for both women
and children.(21) The 1000 days of growth of the
fetus into babies is essential. An anemic
pregnant woman may deliver low birth weight
babies, and children with stunted growth,(22)

therefore, knowledge of anemia should be
introduced at a young age during lessons in
reproductive health education.
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It is worth noting that next to iron deficiency
anemia, hemoglobinopathies such as thalassemia
minor or trait are another important etiology of
anemia, (23) especially in Indonesia and other
countries located in the thalassemia belt area.(24)

Interestingly, thalassemia minor or trait is not well
known among adolescents, and none of the
respondents acknowledge thalassemia as the
cause of anemia in their answer. Moreover,
knowledge of thalassemia is not wide-spread
among general practitioners. (25) Thalassemia is
inherited in an autosomal recessive manner, thus,
when thalassemia carrier is married to another
carrier, the probability of having a thalassemia
major baby in every pregnancy is 25.0%.(26) With
the magnitude of possibly around 6-10.0%
thalassemia carriers in West Java,(8) the topic of
thalassemia needs to be added to the premarital
course or education. Ideally, early detection for
thalassemia carriers should be conducted in
adolescents, integrated in the premarital program
to plan their future partner.(27)

This study, however, has some limitations.
Unlike the questions on knowledge about HIV/
AIDS which are true/false questions, the
questions on knowledge about anemia and STDs
are more based on what the respondents know
in open questions mode. Another limitation is that
there are no questions in IDHS 2017 about the
source of information for anemia. A validated and
reliable questionnaire about the knowledge of
anemia as well as the source of information needs
to be further developed.

CONCLUSION

The knowledge of anemia and sexually
transmitted diseases among unmarried
adolescents from Jakarta and West Java is poor,
whereas knowledge of HIV/AIDS is moderate
to good. Poor knowledge of anemia is a challenge
in introducing thalassemia, an autosomal
recessive inherited hemoglobinopathy. Since
Indonesia is harboring 6-10.0% thalassemia
carriers, a holistic approach to premarital
education programs in schools is beneficial in

enhancing the knowledge of sexual and
reproductive health for a better family planning
to achieve the next golden generation.
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