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Abstract

Background
Sexual intercourse is a risky behavior among many earlier adolescents (10–14 years), some of whom
might ultimately experience unsafe abortion. However, the prevalence of sexual intercourse among earlier
adolescents in Indonesia is not known.

Methods
A cross-sectional behavioral survey was conducted from July to October 2019 among early adolescents
who are prone to sexual intercourse (EAWAPTSI) in Semarang, Indonesia. A total of 180 EAWAPTSI aged
10–14 years old (115 boys and 65 girls) were recruited using respondent-driven sampling (RDS) in urban
areas. A survey with the Open Data Kit (ODK) application was administered to the study participants.

Results
A total of 180 EAWAPTSI were enrolled, including original seeds. The majority of respondents were male
and 14 years old. The RDS-adjusted sexual intercourse prevalence was 38.4% (95% CI: 27.8–49.1). The
prevalence was higher among adolescents who were of older age, boys, enrolled in school, and under the
care of their mother, had low parental education, discussed sexuality with their parents less frequently
and agreed with this behavior at their age.

Conclusions
The conclusion of this study is that early adolescents have already been exposed to sexual activity. This
�nding suggests that education on healthy sexual behavior should be started before the age of early
adolescence (10–14 years). Education should be comprehensive and address individual risk behaviors,
not only to delay sexual debut but also to emphasize the importance of preventing sexually transmitted
infections and adolescent pregnancy. In addition, parental involvement is needed. Therefore, it is
necessary to increase communication about sexuality between children and parents.

Background
Sexual behavior in adolescents involves several risks to their life (1). It can lead to unwanted pregnancies,
HIV-AIDS and other sexually transmitted diseases (1, 2). Although it is considered risky behavior, sexual
intercourse still occurs in the lives of many adolescents (3). According to recent research, as many as
11.9% of teenagers in the world who are less than 15 years old have had sexual intercourse (4).
Additionally, adolescents who start engaging in sexual intercourse at the age of 14 years or younger
rarely use contraception (3). National studies in Indonesia revealed that the prevalence of sexual
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intercourse among adolescents aged 15–24 years is 8% for males and 2% for females (5). However, the
prevalence of sexual intercourse in early adolescents is not known. Data are needed on sexual intercourse
prevalence among early adolescents to map the best interventions for these at-risk youths. It is known
unsafe and risky sexual behavior can increase teenage pregnancy (6).

Religiously and culturally, sex before marriage is prohibited in Indonesia (7). However, sexual intercourse
occurs among unmarried adolescents (5). It is necessary to estimate the prevalence of sexual intercourse
among earlier adolescents because there are currently no data on sexual intercourse for this population.
A speci�c method is needed to accurately measure the prevalence of sensitive issues in society (8). The
respondent-driven sampling (RDS) method has been applied to measure prevalence in hidden
populations (8, 9). Some hidden populations that have been successfully captured by the RDS method
are drug users, sex workers, people with HIV-AIDS and the prevalence of homosexual behavior (10–20).
This method focuses on people with certain characteristics or activities who are connected in social
networks and have relationships with other people who have similar characteristics (21). There is a
probability calculation in the RDS method that leads to an unbiased estimate of the target population
(22). To �ll this gap concerning adolescent sexual behaviors, this study was conducted to estimate the
prevalence of sexual intercourse among early adolescents who are prone to sexual intercourse
(EAWAPTSI) in Semarang, the capital city of Central Java Province, Indonesia. This research is the �rst
study among EAWAPTSI in Indonesia.

Methods

Study design
This was a cross-sectional survey among early adolescents using RDS. This method is used in research
that involves taboo or stigma in society and surveys at-risk populations that are di�cult to reach (9, 23).
This method was developed to cover the weaknesses of the snowball sampling method by applying
calculations of probability and providing material incentives that are given as motivation to the subjects
to participate so that respondents are more willing to be fully involved in the study (8). This incentive
makes it easier to recruit potential respondents (24). Incentives were given to respondents twice: �rst,
when the respondents were identi�ed as willing to join this research; second, when the respondents
provided information about another individual in their network (seed sampling) who had the same
characteristics as them, which in this case involved adolescents who had sexual intercourse.

Setting
Household visits took place in urban Semarang, the capital city of Central Java Province, Indonesia. The
study site was selected based on the teenage pregnancy prevalence among 15 to 18 years old in
Semarang City as a proxy for the prevalence of sexual intercourse for the younger population.

Participants
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Population and sample recruitment
They survey was conducted from June to October 2019. Early adolescents were eligible to participate if
they 1) were early adolescents 10–14 years old, either male or female, who lived in Semarang; 2) were
believed to have had sexual intercourse, based on the assumption of the recruiter; 3) had a valid RDS
voucher; 4) agreed to join the survey by providing written informed consent; and 5) had not previously
participated in this survey.

Based on the inclusion criteria, we used a key question to recruit participants. The question was, "Are
there any of your close friends aged 10 to 14 years old in Semarang who you think have had sexual
intercourse?” Since the RDS method is able to reveal hidden populations, we could reach early
adolescents by recruitment who were believed by the recruiter to have had sexual intercourse, regardless
of whether they had actually participated in this behavior. Therefore, we categorize this population as
early adolescents who are prone to sexual intercourse (EAWAPTSI).

Nine EAWAPTSI seeds in Semarang were purposely selected to initiate recruitment chains. The seeds
were determined based on discussions with nongovernmental organizations and secondary data from
the Semarang City Health O�ce. The �rst seed was successfully obtained from the recommendation of a
nongovernmental organization, and the other eight were obtained from the development of secondary
data from the Semarang City Health O�ce. The seeds chosen were those who met the study eligibility
criteria and who were willing to participate in linking the study to their peers with a similar characteristic—
in this case, having had sexual intercourse.

The �eld workers went to the houses of prospective respondents to meet with the prospective respondent
and his or her parents or guardians to explain the research process and to obtain approval for data
collection. The data collection point was offered to potential respondents, whether at home or elsewhere,
depending on the respondent's request. RDS was conducted with the same criteria as the seed subject.

After they gave informed consent and assent, each subject seed was asked to complete the
questionnaires provided on a tablet through the Open Data Kit (ODK) and was given the following: 1) a
research identity card, 2) incentive for their participation in this research; and 3) up to 6 vouchers to
recruit others in their network, with numbers to identify the participants. Each voucher consisted of two
parts with different colors. These were recruitment vouchers and vouchers for a gift. Respondents were
asked to give the recruitment voucher to friends they knew who had previously had sexual intercourse.
Then, the friends were required to contact the researcher and perform the procedure for data collection.
Respondents were allowed to exchange the gift voucher for an additional incentive after their friends who
received the recruitment vouchers �lled in the questionnaires in the ODK. Incentives for participation in
the research were as high as IDR 40,000 (approximately 3 USD), and the incentive for success in
recruiting new respondents was IDR 25,000 (approximately 2 USD). The maximum number of vouchers to
be redeemed was 6, equal to the number of vouchers given to the respondents. The circulation of the
vouchers was carefully recorded and documented by the data collection staff. To reach the next network
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of participants, the �eld workers asked them key questions. The �eld workers gave as many recruitment
vouchers as requested by the participants and waited to be contacted by the next potential participants. If
no one contacted the data collection staff within one week, the �eld workers contacted the participants
who had brought the recruitment vouchers.

To avoid repeated enrollment, participants' physical characteristics were identi�ed, participants had to
show their identity card (student card or member of family card) to the �eld workers, and the recruitment
vouchers were assigned unique numbers. Furthermore, the unique number on the voucher was used as
the respondent's identity number. Con�dentiality was ensured by this anonymous identi�cation method
that did not use the names of any of the respondents or participants.

Sample size
The minimum number of respondents to identify the prevalence of sexual intercourse with RDS methods
in this research was 108. The minimum sample size in this research was determined by the size sample
of the RDS approach with design effect 2 (deff) and the error standard (Se(P)), which was not more than
0.03 (25). Because data on the proportion of sexual intercourse for teenagers aged 10–14 years were not
available, to estimate these data, the researcher used the proportion of teenagers in Indonesia aged 15–
24 years old who had sexual intercourse, with a male proportion of 8.3% and a female proportion of 0.9%.
When estimated without considering gender, the proportion of teenagers in Indonesia who have had
sexual intercourse was 5.08% (27). The following formula was used to calculate the RDS sample size: 

. The design effect is needed to estimate the proportion of the sample by the RDS
method because the sample size estimates based on the respondents varied too much. If the RDS
estimates are too variable, even if they are unbiased, they might not be useful in practice (25).

The requirement for achieving equilibrium between waves was ful�lled when the number of participants
reached 180, which was greater than the calculation of the minimum sample size (108). The convergence
of the population proportion between waves was less than 0.02. This means that there was less
opportunity to recruit other respondents.

Ethical considerations
The study received ethical approval from the Medical and Health Research Ethics Committee of the
Faculty of Medicine, Public Health and Nursing, Universitas Gadjah Mada with a number KE/FK/ 0445
/EC/2019. Procedures were put in place to protect the participants against risks.

Data collection training
Field workers participated in a three-day face-to-face training workshop. The following topics were
covered: 1) understanding adolescent development, 2) detailed review of the questions to be asked and
ethical research issues with adolescents, 3) the RDS method of collecting respondents, 4) research
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instruments, 5) the parental and respondent approval process, 6) con�dentiality and privacy, 7) the art of
interviewing and collecting data.

Data collection procedures
A structured questionnaire adapted from the Indonesian Global Early Adolescents Study (GEAS) was
employed.(26) It covered sociodemographic characteristics as well as information regarding the
frequency of discussing sexuality with parents, attitudes towards sexual intercourse and intention to
engage in sexual intercourse and sexual intercourse behaviors.

Data Analysis
All data were analyzed using RDSAT 7.1.46, including seeds(27). Raw data were prepared in Microsoft
Excel according to the format for RDS (including the subject ID, network size, subject vouchers, and a
maximum of six entries for the voucher numbers given). Excel �les in csv format were imported into
RDSAT.

The achievement of equilibrium was determined based on the convergence of the population proportion
between waves of 0.017 (less than 0.02). The RDSAT predicts prevalence in the population by adjusting it
using the network size.

Results
The results begin with the recruitment of participants, descriptions of demographic characteristics and
prediction of the prevalence of sexual intercourse behavior.

Participant recruitment
Of the 9 seeds, 54 were given recruitment vouchers. Only 31.4% of the adolescents who received vouchers
contacted us to join the survey. They are referred to as participants in wave 1. In wave 1, a total of 54
recruitment vouchers were given, and 67% were returned as wave 2. This was done until wave 10, when it
had reached equilibrium (the convergence of the population proportion between waves was less than
0.02). The total number of participants, including seeds, was 180. The �ow chart of the number of
participants recruited and visualization of the recruiting network are presented in Fig. 1 and Fig. 2.

Sociodemographic characteristics
A total of 180 EAWAPTSI participated, including the original seeds. Table 1 shows the RDSAT calculation
(RDS-adjusted). The older their age, the more likely early adolescents are to be connected in a network of
friendships that leads them to engage in risky sexual behavior. More than half of the participants were 14
years old, whereas only one-fourth were aged 12 and under. Boys were more likely than girls to be
connected in networks of friendship that led them to have risky sexual behavior. In terms of education
and primary caregivers, the early adolescents were mostly enrolled in school and were under the care of
their mother. The number of participants who were not enrolled in school was only 1/5 of those who
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attended school. Adolescents who were under the care of their mother were �ve times more prevalent
than those who were under the care of their fathers and four times more prevalent than those who were
under the care of other family members. The educational background of the parents varied: more than
half of the participants had parents with a junior high school to senior high school education,
approximately one-fourth had parents with an elementary school education or who were uneducated, and
only a few of the participants had parents who had a college education. The more often adolescents
communicated about sexuality with their parents, the less likely they were to be in the network of
participants in this study. Nearly half of the participants never discussed sexuality with their parents,
approximately 3 in 10 teenagers rarely discussed it, and only 1 in 10 teenagers often discussed it. More
participants agreed with sexual intercourse behavior and intended to perform this behavior at a later time
than those who did not, with a difference of approximately 10%. The participants’ sociodemographic
characteristics are presented in Table 1.
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Table 1
Sample and parent sociodemographic characteristics, sexual communication, attitude and intention

towards sexual intercourse
Variables n (N = 180) RDS-unadjusted % RDS-adjusted % (95% CI)

Current age (years)      

<=12 21 11.7 13.4 (7.2–18.6)

13 53 29.4 30.3 (22.4–42.4)

14 106 58.9 56.3 (44.8–65.2)

Gender identity      

Male 115 63.9 71.7 (59.5–83.6)

Female 65 36.1 28.3 (16.4–40.5)

Education      

Not in school 33 18.3 15.7 (7.3–21.4)

In school 147 81.7 84.3 (78.6–92.7)

Caregiver      

Mother 134 74.4 68.3 (55.1–77.4)

Father 24 13.3 13.8 (6.8–20.8)

Other adult family members 22 12.2 18 (10.7–31)

Parental education      

Never attended school 27 15 15.1 (7.2–23.2)

Primary school 26 14.4 14.5 (9.3–22)

Junior high school 51 28.3 26.7 (17.4–32.1)

High school 67 37.2 39.6 (32.2–50.8)

College 9 5 4.1 (0.8-8)

Discuss sexuality with parents      

Never 87 48.3 49.9 (41.1–60.6)

Rarely 65 36.1 34.1 (25.5–44.1)

Often 28 15.6 16.1 (8.9–21.6)

Attitudes towards sexual intercourse      

Agree 110 61.1 57.6 (47.9–64.9)
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Variables n (N = 180) RDS-unadjusted % RDS-adjusted % (95% CI)

Disagree 70 38.9 42.4 (35.1–52.1)

Intention of sexual intercourse      

Intend 103 57.2 54.2 (44.6–61.8)

Did not intend 77 42.8 45.8 (38.2–55.4)

Note: CI, con�dence interval; RDS, respondent-driven sampling. The selection of options in RDSAT are
dual components at an average network size estimation of 12 mean cell size, 2500 number of
bootstrap resamples, 25% con�dence level alpha and algorithm-type enhanced data smoothing.

Prevalence of sexual intercourse
The predicted sexual intercourse prevalence among the EAWAPTSI population was determined from the
results of RDSAT analysis that was adjusted by network size. EAWAPTSI who had engaged in sexual
intercourse were predicted to be 38.4% (CI 95%; 27.8–49.1). This prediction was 9.9% lower than the
percentage of the sample (unadjusted), as presented in Table 2.

Table 2
Prevalence of sexual intercourse among EAWAPTSI

Prevalence of sexual intercourse
among EAWAPTSI

n

N
(180)

RDS-unadjusted %
sexual intercourse

RDS-adjusted % sexual
intercourse (95% CI)

Had sexual intercourse 87 48.3 38.4 (27.8–49.1)

Never had sexual intercourse 93 51.7 61.16 (50.9–72.2)

Note: CI, con�dence interval; RDS, respondent-driven sampling. The selection of options in RDSAT are
dual components at an average network size estimation of 12 mean cell size, 2500 number of
bootstrap resamples, 25% con�dence level alpha and enhanced algorithm-type data smoothing.

The prevalence prediction of sexual intercourse based on sociodemographics, sexual communication,
attitude and intention towards sexual intercourse is presented in Table 3. The older adolescents’ age, the
more likely they are to engage in sexual intercourse. The proportion of early adolescents who had
engaged in sexual intercourse who were 12 years old and under was only 1/11 of those aged 14 years,
while the proportion of those aged 13 years old was half of those aged 14 years old. Boys had slightly
higher opportunities to engage in sexual intercourse than girls, with a difference of 8.8%. A higher
percentage were registered at school than those who were not attending school, with a difference of 17%.
Most of them were cared for by their mother; adolescents in this group were four times more likely to be
under the care of their mother than under the care of their father and three times more likely to be under
the care of their mother than under the care of other family members. The higher their parents’ education
level, the less likely early adolescents were to engage in sexual intercourse. Only a few early adolescents
who had engaged in sexual intercourse had parents who were college educated. Most of them had
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uneducated or senior high school-educated parents (12.6% and 11%, respectively). The less often early
adolescents discussed sexuality with their parents, the greater the adolescents’ likelihood of having
sexual intercourse was. The number of adolescents who had never discussed sexuality with their parents
was four times more than the number of those who discussed it often, and only half the number of
teenagers discussed sexuality frequently compared to those who rarely discussed it. Sexual intercourse
mostly occurred in adolescents who agreed with this behavior at their age. Only one of 4 EAWAPTSI who
engaged in sexual intercourse did not agree with this behavior. Eight out of 10 early adolescents who had
engaged in sexual intercourse intended to engage in this behavior at a later time.
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Table 3
Prevalence of sexual intercourse based on sociodemographics, sexual communication, attitude and

intention towards sexual intercourse
Prevalence of sexual
intercourse by group

n

(N = 
87)

RDS-unadjusted % sexual
intercourse

(Total % = 48.3%)

RDS-adjusted % sexual
intercourse (95% CI)

Current age (years)      

<= 12 3 1.7 2.1 (0-5.9)

13 23 12.8 10.4 (5.4–21.3)

14 61 33.9 23.2 (13.9–30.1)

Gender identity      

Male 58 32.2 23 (12-34.2)

Female 29 16.1 14.2 (8.6–22.4)

Education      

Not in school 26 11.4 11.4 (5-15.3)

In school 61 33.9 28.4 (19.1–38.6)

Caregiver      

Mother 61 33.9 22.1 (13.7–31.6)

Father 13 7.2 5.3 (1.6–10)

Other adult family members 13 7.2 7.8 (3.7–13.1)

Parental education      

Never attended school 19 10.6 12.6 (4.4–17.5)

Primary school 15 8.3 6.8 (2.8–11.5)

Junior high school 24 13.3 7.8 (2.9–10.5)

High school 27 15 11 (4.7–17.6)

College 2 1.1 0.9 (0-2.8)

Discuss sexuality with
parents

     

Never 47 26.1 19.3 (12.7–26.9)

Rarely 30 16.7 11.9 (6.9–20.3)

Often 10 5.6 5.6 (1.6–8.9)
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Prevalence of sexual
intercourse by group

n

(N = 
87)

RDS-unadjusted % sexual
intercourse

(Total % = 48.3%)

RDS-adjusted % sexual
intercourse (95% CI)

Attitudes towards sexual
intercourse

     

Agree 66 36.7 28 (21.6–39.4)

Disagree 21 11.7 8.6 (3-12.5)

Intention of sexual
intercourse

     

Intend 66 36.7 32.9 (23.4–42.8)

Did not intend 21 11.7 8 (3.1–13)

Note: CI, con�dence interval; RDS, respondent-driven sampling. The selection of options in RDSAT are
dual components at an average network size estimation of 12 mean cell size, 2500 number of
bootstrap resamples, 25% con�dence level alpha and enhanced algorithm-type data smoothing.

Discussion
This study estimated the prevalence of sexual intercourse among EAWAPTSI using the RDS method. We
found that the prevalence of sexual intercourse was higher among those with the following
characteristics: older age, male, enrolled in school, under the care of their mother, low parental education,
less discussion of sexuality with their parents, and agreed with this behavior at their age. Most of them
also intended to perform this behavior again in the future. The importance of this �nding is that we
identify the prevalence of sexual intercourse among early adolescents, which can be used as a basis for
consideration for interventions. The RDS method should be used rather than regular surveys to reach
adolescents who have already had sexual intercourse because adolescents can more easily invite
members of their networks who have had sexual intercourse to join the study.

Our study differs from previous research in terms of the age of participants and the methods used to
reveal adolescent sexual behavior. Compared to other research in Indonesia, the prevalence of sexual
intercourse among EAWAPTSI in Semarang was relatively higher than among the general adolescent
population, even compared to adolescents who are over 15 years old (5, 28). There are no national data
on the prevalence of sexual intercourse among adolescents aged 10–14 years. The higher prevalence of
sexual intercourse in this study can be explained by the fact that the RDS method is used speci�cally for
capturing events in hidden populations (8, 9), whereas previous studies used a household national survey
(5) and school-based approach (28), which can be in�uenced by family and peer pressure to maintain
secrecy.

Some of our research results are similar to previous studies that show that the prevalence of sexual
intercourse is higher in the following conditions: older age group(29), male (26, 29), low parental
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education (30), poor communication between parents and children about sexuality (31–33), and
adolescents’ agreement with sexual intercourse behavior (34, 35). However, there are differences from
other studies that state that adolescents whose sexual debut is at the age of less than 15 years are less
likely to complete school (36). In this study, the high prevalence of sexual intercourse among adolescents
who were registered in school was because most of the adolescent population in Indonesia is enrolled in
school due to government regulations that eliminate school fees and obligate children to attend school to
the junior high school level (37).

Sexual intercourse behavior that occurs in early adolescence can be correlated with the development of
sexual maturity and its effect on sexual behavior (29). Sexual maturity in female adolescents begins at
an earlier age that is marked by the onset of menarche (38). The higher prevalence of sexual intercourse
in boys may be related to differences in the developmental stages of boys and girls, because during this
time, boys may think more about pleasure than the risks that may occur (26). In addition, parental
education has a positive correlation with knowledge and methods of conveying sex education to children
so they can make safe and appropriate sexual decisions (30). Most of the early adolescents who had
engaged in sexual intercourse were under the care of their mothers. Poor communication about sexuality
also has an impact on risky behavior (31–33) because when teenagers and their parents do not feel
comfortable discussing sexuality, this may lead to a lack of advice for adolescents (39). Adolescents’
agreement with sex before marriage tends to lead to their intention and behavior to have sex before
marriage (34, 35).

A limitation of this study was the possibility of bias in the recruitment of participants. It was possible for
participants to ask for the maximum number of recruitment vouchers and take the survey more than once
to obtain the greatest incentive possible. However, to minimize this bias, we limited the number of
recruitment vouchers to a maximum of 6. In addition, to avoid repeated enrollment, the participants'
physical characteristics were recognized, participants had to show their identity card (student card or
family card) to the �eld workers, and recruitment vouchers were assigned a unique number. However, we
succeeded in determining the prevalence of sexual intercourse in early adolescents using the RDS
method. This �nding had not been previously reported in Indonesia. The prevalence of sexual intercourse
among early adolescents was revealed by the RDS method based on the premise that peers are better
able than outreach workers and researchers to locate and recruit other members of a hidden population
(40),(41).

The �ndings indicate that adolescents aged 10–14 years have been exposed to sexual activity, so it is
necessary to provide education on healthy sexual behavior. Education should focused on educating
adolescents about safer sexual behaviors and increasing adolescents’ resilience (42–44).

Conclusions
The conclusion of this study is that early adolescents have already been exposed to sexual activity.
Higher prevalence is related to older age, male gender, enrollment in school, maternal care, low parental
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education, less discussion of sexuality with parents and agreement with this behavior at their age. The
�ndings of this study suggest that education on healthy sexual behavior should be started early, before
the age of early adolescence (10–14 years). It must be comprehensive and address individual risk
behaviors, not only to delay sexual debut but also to emphasize the importance of the prevention of
sexually transmitted infections and adolescent pregnancy. There are two ways to prevent sexual
intercourse behavior and the risks caused by it. First, school-based interventions are an effective way to
reach youth who are enrolled in school. It is necessary to include the topic of healthy sexual behavior,
including the prevention of sexually transmitted diseases and the prevention of pregnancy, in both the
elementary and junior high school curricula. Teachers need to be given training to present this topic to
their students. Second, parents should communicate with out-of-school early adolescents. There needs to
be an increase in communication about sexuality between children and their parents. This can be carried
out by optimizing the existing government program that was designed to improve adolescents’
reproductive well-being, namely, Bina Karya Remaja (Local Program from National Population and Family
Planning Board). Through this program, parents should be given training to improve the quality of
communication with their children, especially in terms of sexuality.
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Figure 1

Flow chart of the number of participants recruited at each stage
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Figure 2

Visualization of the recruiting network of respondents from the 9 seeds. Legend of Figure 2: Circles
indicate girls, triangles indicate boys, gray indicates never had sexual intercourse, black indicates had
sexual intercourse.


