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Abstract: Non-compliance with iron and folic acid (IFA) supplementation is a significant
contribution to the high prevalence of anemia among adolescent girls in Indonesia. This
pilot study aims to explore the perceived barriers and enablers to regular IFA supplement
consumption among adolescent girls. Using a qualitative approach, data were collected
through focus group discussions (FGDs) conducted in Makassar and Padang City. The
FGD involved 32 grade eight and nine students from four junior high schools. In-depth
interviews were also conducted with health workers, teachers, and parents to triangulate
the findings. A thematic analysis was performed using a social cognitive theory frame-
work. The average age of the informants was 13.6 + 0.6 years. Despite receiving IFA sup-
plements at school, only 47% of informants reported consuming them regularly. Key bar-
riers to regular supplementation included dislike of the taste and smell, parental prohibi-
tion, negative experience consuming IFA supplements, the belief that IFA supplements
increase menstrual blood flow and volume, and forgetfulness factors. Enablers include
self-awareness of the supplement’s benefits, trust in school-provided supplements, and
positive support from parents and peers. The findings highlight that both barriers and
enablers play a crucial role in influencing IFA supplementation adherence. Addressing
these factors is essential for improving compliance and reducing anemia rates among ad-
olescent girls. Given the small sample size and convenience sampling method, this study
serves as a pilot, and further research is needed to validate these findings on a larger scale.

Keywords: barrier; enabler; IFA supplementation intake; social cognitive theory

1. Introduction

Iron deficiency anemia (IDA) is one of the most prevalent nutritional deficiencies
globally, especially affecting adolescent girls due to increased iron requirements during
puberty. According to the World Health Organization (WHO), the prevalence of anemia
among adolescent girls is notably high, with estimates indicating that approximately 27%
of adolescent girls in developing countries are affected by this condition [1,2]. In the Asian
context, the prevalence of IDA among adolescent girls is alarming. For instance, a study

Int. . Environ. Res. Public Health 2025, 22, 209

https://doi.org/10.3390/ijerph22020209



Int. ]. Environ. Res. Public Health 2025, 22, 209 2 of 16

in Nepal found that anemia is particularly prevalent among adolescent girls, with signif-
icant implications for their health and future pregnancies [3]. In Indonesia, the situation
is similarly concerning. A study in Indonesia found that the prevalence of iron deficiency
anemia among adolescent girls was 21.1%, indicating a significant health challenge that
requires targeted interventions [4]. This prevalence is exacerbated by factors such as men-
struation, which leads to iron loss, and inadequate dietary iron intake, which is often ob-
served in this demographic [3,5].

In order to address this public health concern, the WHO has implemented various
programs. One significant initiative is the recommendation for weekly iron and folic acid
supplementation (WIFAS) targeted at adolescent girls, particularly in regions where the
prevalence of anemia is high [6]. Aligning with global health recommendations, the Min-
istry of Health of the Republic of Indonesia has implemented a program aimed at provid-
ing iron supplementation specifically for adolescent girls, which is crucial in addressing
the high prevalence of anemia in this demographic. This initiative is encapsulated in the
iron and folic acid (IFA) supplementation programs, which is outlined in the Circular Let-
ter from the Ministry of Health Number HK.03.03/V/0595/2016. This document stipulates
that adolescent girls and women of reproductive age are to receive one iron tablet weekly
for a year, totaling at least 52 tablets annually. Adolescent girls received the majority of
iron and folic acid (IFA) supplements in school [7]. The ministry’s initiative not only ad-
dresses the immediate health needs of adolescent girls but also aims to improve their over-
all nutritional status, thereby contributing to better health outcomes in the long term [8].

Despite the availability and distribution of these supplements, adherence rates re-
main suboptimal in many regions, posing a challenge to improving adolescent health out-
comes. Globally, adherence rates to IFA supplementation programs among adolescent
girls have shown more variability. A systematic review highlighted that adherence can
range widely, with some studies reporting adherence rates as low as 9% in certain popu-
lations [9]. Based on the Indonesian National Report, adherence rates to IFA supplemen-
tation programs among adolescent girls have been very low. In 2018 and 2023, the com-
pliance rates for IFA consumption were 1.4% and 3.0%, respectively [7,10]. Recent studies
indicate that adherence rates vary significantly based on geographical and socio-economic
contexts. For instance, a study conducted in East Kalimantan, Indonesia, revealed an
alarmingly low adherence rate of only 1.4% among adolescent girls participating in the
Weekly Iron Folic Acid Supplementation (WIFAS) program [11]. This low adherence is
attributed to various factors, including lack of awareness, inadequate health education,
and cultural beliefs surrounding supplementation [11].

The consumption of iron and folic acid (IFA) supplementation is crucial for adoles-
cent girls, addressing immediate health concerns and providing long-term benefits. Re-
search indicates that IFA supplementation significantly improves hemoglobin levels and
reduces the prevalence of anemia among adolescent girls. For instance, a systematic re-
view highlighted that IFA supplementation could lead to a 33% reduction in anemia risk
within a few months [12]. Furthermore, studies conducted in various regions, including
India and Ghana, have shown that school-based IFA supplementation programs effec-
tively enhance hemoglobin levels and decrease anemia prevalence [13]. In addition to im-
mediate health benefits, the consumption of IFA tablets has long-term implications for
future pregnancies. Adequate iron and folic acid levels are essential for preventing com-
plications during pregnancy, such as low birth weight and pre-term delivery [14]. More-
over, the intergenerational cycle of malnutrition can be broken by ensuring that adoles-
cent girls receive adequate nutrition, thereby enhancing the health of future generations
[15].

Despite the known benefits of IFA supplementation, adolescent girls often face vari-
ous barriers to regularly consuming it. These barriers may include lack of awareness,
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misconceptions about its necessity, forgetfulness, and socio-cultural influences that affect
adherence [16-18]. On the other hand, factors such as family support, proper counseling,
and accessibility to supplements serve as enablers that can enhance adherence to IFA tab-
let consumption [19]. Therefore, understanding these barriers and enablers is crucial for
developing effective interventions that increase adherence rates and improve health out-
comes among adolescent girls.

Although several studies have explored the effectiveness of IFA supplementation
programs, limited research has focused on understanding the specific barriers and ena-
blers perceived by adolescent girls in different socio-cultural contexts. Previous studies
have often focused on the clinical outcomes of iron deficiency without addressing the be-
havioral and psychosocial factors that affect adherence [20]. Moreover, research has pri-
marily been conducted in adult women or pregnant populations, neglecting the unique
needs and challenges faced by adolescent girls. The last five years have seen a growing
recognition of the importance of tailoring health interventions to adolescent populations,
but comprehensive studies addressing both barriers and enablers in diverse settings re-
main sparse [21].

Applying social cognitive theory (SCT) to examine the barriers and enablers of IFA
tablet consumption among adolescent girls is crucial for designing more effective inter-
ventions. SCT posits that personal, behavioral, and environmental factors interact to in-
fluence health behaviors, making it a suitable framework for exploring adherence to sup-
plementation among adolescents. One significant barrier identified in the literature is the
lack of knowledge regarding the importance of iron and folic acid supplementation. For
instance, a study by Waltengus et al. highlights that pregnant women with a good under-
standing of anemia were significantly more likely to adhere to supplementation [22]. This
finding aligns with the principles of SCT, which emphasize the role of knowledge and
self-efficacy in behavior change [23]. Moreover, environmental factors such as access to
healthcare services and social support systems are critical enablers of adherence. For ex-
ample, Nabugoomu et al. utilized SCT to explore how environmental influences, includ-
ing community support and healthcare access, affect the nutritional behaviors of adoles-
cent mothers [23].

While previous studies have explored the clinical efficacy of IFA supplementation,
there remains a gap in understanding the psychosocial and environmental factors that
influence adherence, particularly among adolescent girls. Much of the existing research
has focused on adult populations, leaving a critical gap in the adolescent context [20]. Ad-
ditionally, many studies have failed to incorporate behavioral theories such as SCT to ex-
plain why some girls adhere to supplementation programs while others do not. A com-
prehensive exploration of these factors, including personal beliefs, social influences, and
environmental barriers, is necessary to enhance program effectiveness. Therefore, using
SCT as a theoretical framework, this pilot study aimed to explore the barriers and enablers
perceived by adolescent girls regarding regular IFA supplement consumption in the In-
donesian context.

2. Materials and Methods

This pilot study employs a qualitative research design to explore the barriers and
enablers perceived by adolescent girls regarding regular IFA supplementation consump-
tion. It was conducted from May to July 2024 in Makassar City and Padang City, two
urban areas that are represent the western and middle part of Indonesia, as well as repre-
sent the two kinship system, named patrilineal in Makassar City and matrilineal in Pa-
dang City. The initial hypothesis of the research was that the barriers and enablers differed
from a cultural perspective in the two cities.
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Data were collected using focus group discussions (FGDs), an approach that facili-
tates the exploration of participants’ perceptions, attitudes, and experiences regarding
specific topics. The discussions were facilitated by the research team (H.H., and N.) from
the background of health science, and the team had experience in conducting qualitative
studies. They acted as a moderator who encouraged interaction among participants, al-
lowing for the emergence of diverse perspectives that might not surface in one-on-one
interviews [24,25]. A research assistant acted as a notetaker and noted down important
things during the discussion.

A total of 32 adolescent girls were selected from four junior high schools that have
implemented the IFA supplementation program from the two cities. Of this number, none
of the participants refused to participate. Considering that there are several classes in
grades 8 and 9, we performed class randomization using a random number generator.
After obtaining the classes, we selected several informants who would be FGD partici-
pants. A purposive sampling technique was used to select informants with the following
inclusion criteria: (1) had experienced monthly menstruation, (2) had obtained approval
from the school principal to participate in this pilot study, and (3) was willing to partici-
pate in the pilot study after receiving the explanation of the pilot study objective. Given
the pilot nature of this study, the sample size was intentionally small, and participants
were selected through convenience sampling. This approach was used to gather initial
insights that could inform future larger-scale studies on this topic.

Data were collected through six focus group discussions (FGDs), each consisting of
5-6 participants, and they were conducted in school without disturbing the school hour.
The researcher’s first meeting with the informant was when the FGD was to be conducted
at school. Before the discussion, the researcher introduced themselves to participants and
explained the objective of the pilot study. Participants were asked to join the pilot study
on a voluntary basis by filling in and signing an informed consent form. The discussion
was conducted in a classroom where there was no one else except for the informants, and
they sat in a circle. Each informant was asked to respond to the question freely and con-
firmed if there were any unclear questions from the moderator. The moderator asked for
confirmation for any unclear answers from the informant to ensure the accuracy of the
informant’s response. Following the discussions, we transcribed the data and conducted
interactive coding for preliminary analysis. Recruitment of informants and discussion
were concluded once no new information emerging during the discussion process. The
discussions were conducted in Bahasa Indonesia (the national language of Indonesian)
and lasted between 60 and 90 min. All FGDs were audio-recorded and later transcribed
verbatim.

Discussions were guided using a developed semi-structured interview. The draft
guide was reviewed by a multidisciplinary team and sent to the expert team to check the
guide. After receiving feedback from the expert team, the draft guide was revised, and the
final version was then translated to Bahasa Indonesia. The guide was also piloted on fe-
male students at a junior high school that had similar characteristics to the study site to
assess their understanding of the guide. The final version was then conducted by using a
researcher team to guide the interview. Key topics discussed included factors influencing
adolescents” adherence or non-adherence to regular IFA supplementation, parental and
other family attitudes towards supplements, experiences with side effects, and the per-
ceived benefits of regular IFA supplementation.

An in-depth interview was performed to validate the information raised from FGDs
as a triangulation of information. Informants for in-depth interviews were health workers
who handled the IFA supplementation program for schools, parents who encouraged and
prohibited their daughters to consume IFA, and teachers in charge of the IFA program at
school. We conducted interviews with two health workers, two parents, and two teachers.
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The first contact with the informants was when visiting their workplace, the community
health center (Puskesmas), home, and school for the conducted interview. Before meeting
the informants, we made an appointment with them by phone. And when we met, we
explained the purpose of the pilot study, asking for their consent to participate and ar-
ranging a time to conduct an interview. Before conducting interviews, we asked for per-
mission to record the interview. In order to keep confidentially of the informant during
interviews and avoid contamination of information from others, we conducted interviews
in the personal room, where there was no other interference. Interviews were conducted
by a research team who had experience in performed in-depth interview. After being in-
terviewed, informants were given a reward for the time given for the interview. All inter-
views were audio-recorded and later transcribed verbatim.

The information collected from health workers was the implementation mechanisms
of the IFA supplementation program, whether counseling was carried out on the im-
portance of consuming IFA and the possible side effects experienced by students after
consuming IFA, and monitoring related to student compliance in consuming IFA regu-
larly. The data collected from parents were the reasons why they encouraged and prohib-
ited their daughters from consuming IFA regularly. The data collected from teachers were
the roles they played in relation to IFA supplementation in their schools.

The study report followed the standards for reporting qualitative research [26]. Data
analysis followed the principles of thematic analysis. All transcribed data were checked.
If there was local dialect or jargon, it was then translated to Bahasa. This process was per-
formed by two researchers (H.H. and N.) and double-checked by a research assistant who
understood the jargon to avoid mistranslation. The final transcripts were coded manually
by having all of the transcripts systematically read by one researcher (I). Then, the codes
categorized responses into themes that reflected both barriers and enablers of IFA supple-
mentation consumption. The further analysis was performed using NVivo version 12.
Themes were identified inductively, allowing the data to guide the analysis without im-
posing pre-conceived categories. Thematic coding was guided by the SCT framework, fo-
cusing on factors such as self-efficacy, outcome expectations, and social support. Themes
were discussed regularly by the researchers H.H,N. and Y.Y. through which they
reached final themes. Information from the in-depth interviews and observation of par-
ticipants’ expression were also summarized.

Confirmability, credibility, dependability, and transferability were used to enhance
the trustworthiness of the data. Data checking from researchers’ notes and data collection
in the form of triangulation of information were employed to achieve confirmability. To
assure credibility, the interview guide and protocol were piloted, as well as peer debrief-
ing. The discussions were audiotape-recorded to minimize bias and ensure the correctness
of capturing information from discussions and also to support credibility. The detail of
pilot study protocol was prepared to ensure dependability. The details of the data collec-
tion and analysis help to compare with other studies to ensure transferability.

Ethical approval for this pilot study was obtained from the relevant institutional re-
view boards (IRBs) in Makassar City. Prior to data collection, informed consent was ob-
tained from the participants and their parents. The participants were assured of confiden-
tiality, and pseudonyms were used in the transcripts and reports. Participation in the pilot
study was voluntary, and the girls were informed that they could withdraw at any time
without any consequences [27]. All recordings and transcripts were securely stored, and
access was restricted to the research team.
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3. Results

3.1. Characteristic of Informants

Informants for the FGD consisted of 32 adolescents’ girls. The average biological age
of the 32 total informants was 13.6 + 0.6 years. All informants already had regular monthly
menstruation since they were 11 years old (43.8%). Most of the girls’ fathers were busi-
nessmen (88%), and most of their mothers were housewives (59%). Of the total inform-
ants, there was 46.9% that did not consume IFA supplementation regularly.

The analysis of the focus group discussions (FGDs) revealed several key themes re-
garding the barriers and enablers to IFA supplementation among adolescent girls in In-
donesia. These themes were categorized into three main areas: perceived barriers, per-
ceived enablers, and perceived need for IFA supplementation consumption (Table 1).

Table 1. Sub-sub-themes, sub-themes, and themes that emerged from the adolescents.

Sub-Sub-Themes Sub-Themes Themes
Bad taste

Do not like the smell

Parental prohibition

Taste and smell

P 1 family influ-
Family advice for maintaining health arental and family influ

besides IFA supplementation enee
Experience of nausea Perceived barriers to
Experience of vomiting Previous negative experi- regular IFA supple-
Experience of dizziness ences mentation consump-
Experience of headaches tion

Leakage during school activities

P i fi
Uncomfortable at school erception of increased
menstrual blood flow

Irregular period of menstruation

Inconsistently taking the supplement Forgetfulness to consume
Busy schedule at school IFA
Improve energy

Benefit to general well-being Self-awareness of health

Prevent anemia benefits

Increased blood Perceived enablers to

lar IFA le-
Trust in school program Trust in school-based pro- restat SUPPe
— mentation consump-
Teacher reminding gram tion
Support from father
Support from mother Parental and peer support

Positive experience from peer

Self-Strengthening

Parents and family support Perceived need to

lar IFA le-
Positive peer support Self and social support regtiar SUPPe
— mentation consump-
Regular reminding from teachers tion

Education from health workers

3.2. Perceived Barriers to Regular IFA Supplementation Consumption
Several barriers to regular IFA supplementation consumption were identified. The
most prominent barriers included:

1. Taste and smell: As many as 8 out of 15 informants who did not routinely consume
IFA reported that they disliked the taste and smell of the IFA supplementation, which
made them reluctant to consume it regularly. This sensory aversion was a common
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theme across the informants. Below are the quotes from informants to support the
explanation of these barriers.

“I don’t like...the taste of blood”. (S.A., 14 years)

“I once consume IFA supplementation and then vomited, I don’t want to do it again”.
(M.S., 14 years)

“I only took it occasionally. Because I don’t like the smell, it makes me nauseous, and
after consuming the IFA supplementation, I often feel dizzy”. (F.A., 13 years)

Conversely, among the participants who regularly consumed IFA supplementation,
one informant reported experiencing nausea due to its taste. However, this adverse reac-
tion did not deter her from continued consumption; instead, she employed alternative
strategies to mitigate the discomfort. Below are the quotes from the informant to support
the explanation of this barrier.

“For instance, after consuming this supplement at school today, I typically experience
nausea and headaches due to its odor. I then take a brief rest, and upon waking, I feel
more energized and motivated”. (L.O., 13 years)

Information from health workers stated that the provision of iron tablets to junior
high school students has been carried out since 2016 based on the decision of the Indone-
sian Minister of Health. The provision of IFA is carried out once a month according to the
number of students in each school. The allocation for one student is 4 IFA tablets, which
are given through the school health service teacher. The provision of IFA is accompanied
by the provision of education about IFA, which includes what anemia is, the impact of
anemia, the benefits of consuming IFA, and the side effects of consuming IFA. Education
is only carried out in the new school year and also if there is a request from the school.
The following is an excerpt from an interview with health workers.

“During nutrition education, we provide an explanation about anemia, the impact of
anemia both now and in the future, the importance of consuming IFA supplementation,
also the possible side effects of IFA supplementation, and the importance of consuming
food before consuming IFA to reduce the side effects of consuming it such as nausea”.
M.W., HW1)

“Education about anemia and IFA supplementation was implemented during the
new school year. Duration of education was delivered in five to ten minutes and held in
school field. In addition, education was given if there is a request from the school. Usually
based on monitoring from the UKS teacher, if compliance of IFA consumption is low, so
we are asked to provide education again”. (S.L., HW2)

2. Parental and family influence: Informants mentioned that their parents prohibited
them from taking the tablets (6 participants out of 15 informants who did not rou-
tinely consume IFA supplementation), often due to concerns about potential side ef-
fects or misconceptions regarding this supplementation. Below are the quotes from
informants to support the explanation of these barriers.

“Even though we know the benefits, if the parents say no, we won't take it. For ex-
ample, I was supposed to get vaccinated at school, but I was prohibited from getting the
vaccine”. (5.Q.,13 years)

“Actually, my family doesn’t recommend take supplement like that, but they recom-
mend preventing eating random food. Bring supplies from home. It’s better like that than
consuming supplement like that. That’s what my family often says”. (M.N., 13 years)

Information from students is supported by statements from parents who do not al-
low their children to consume tablets or medicines given at school. Parents prefer to en-
courage their children to consume food rather than take medicine because they feel that
their children are not sick, so they do not need to consume IFA supplements.
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“She is not sick, so there is no need to take medicine like IFA. I asked my child to
bring food from home and improve her diet so that she is always healthy and can study
well, no need to take medicine if she is not sick”. (L.S., PR1)

3. Previous negative experiences: Informants (6 participants out of 15 informants who
did not routinely consume IFA) also shared previous negative experiences with sup-
plements, such as gastrointestinal discomfort or side effects, which discouraged them
from continuing with IFA supplementation. Below are the quotes from informants to
support the explanation of these barriers.

“Sometimes, after taking IFA tablets, my friends suddenly feel dizzy. But when
asked, they said they hadn’t eaten yet. However, there are also those who have eaten but
still complain of dizziness, feeling like they want to sleep”. (M.U., 13 years)

“I took it once out of curiosity about the taste”. (K.I., 13 years)

“I used to get sick when I took the medicine that was distributed by the school, so
since then I have not been allowed to take the medicine given by the school”. (F.R., 14
years)

4.  Perception of increased menstrual blood flow: There was a widespread belief among
the participants that consuming IFA supplementation would lead to increased blood
volume during menstruation, which further deterred them from taking the tablets
regularly, especially when they are menstruating (7 of 15 informants who did not
routinely consume of IFA supplementation). Below are the quotes from informants
to support the explanation of these barriers.

“Because I was worried that a lot would come out due to the many school activities
lasting until the afternoon, I was afraid of leaking”. (U.R., 12 years)

“Indeed, more blood comes out, it hurts and it’s uncomfortable at school”. (S.A., 13
years)

In addition, there was also one informant who believed that consuming IFA supple-
mentation actually makes menstrual frequency irregular.

“I feel that if I take IFA my period becomes irregular and doesn’t run smoothly, for
example this month on the 11th, sometimes next month I don’t have my period at all”.
(T.S., 14 years)

5. Forgetfulness: Of the 15 informants who did not take IFA supplementation regularly,
a total of 11 informants stated that the reason was because they forgot. IFA supple-
mentation distribution is carried out routinely at school, and it is expected to be
drunk immediately after being given. However, some did not drink it immediately,
but kept it in their pockets and would consume it during breaks or at home. In reality,
they forgot, or the supplement was scattered because of its small size. Below are the
quotes from informants to support the explanation of these barriers.

“I also take this supplement. However, sometimes I forget or it slips from my
pocket”. (N.K,, 13 years)

“Sometimes I also take this supplement, if I remember to take it”. (T.S., 14 years)

“I don’t take the supplements given by school regularly because uh... I forget. The
schedule is quite busy, you know”. (G.K., 13 years).

3.3. Perceived Enablers to Regular IFA Supplementation Consumption

Several enablers were identified that encouraged the participants to take IFA supple-
ments. Below describes the enablers as well as quotes from informants to support the re-
sults.

1. Self-awareness of health benefits: Of the total informants, there were 21 informants
that expressed awareness of the health benefits they experienced after consuming the
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supplements, such as improved energy levels and general well-being, which moti-
vated them to continue the supplementation.

“I usually feel dizzy when I first wake up. But after taking this supplement, I don’t
feel as dizzy”. (P.U., 14 years)

“Yeah, same here. It's like it maybe gives more energy... increases blood too, right?
Like, it decreases. So, taking the supplements helps increase our blood. That way, we don’t
lack it and don’t get anemia”. (F.A., 13 years)

“To prevent anemia... to boost energy... so that we have the strength”. (S.1., 15 years)

“Even though I don’t take this supplement regularly, I know that it is beneficial for
my body”. (G.K., 13 years)

2. Trust in school-based programs: Participants had a positive perception of the IFA
supplementation programs administered through schools (12 of the total inform-
ants). They expressed trust in the information and guidance provided by the school
health staff, which acted as a significant enabler.

“I belief that what are given to us from school must be good for us. So, I consumed
this supplement”. (5.Q., 13 years).

“Regularly reminding by teacher to consume this supplement”. (T.S., 14 years)

Information provided by teachers reveals that every month, health workers from the
community health center come to the school. They bring the supplements to the school.
Then, IFA supplementation is distributed to female students by the UKS (usaha kesehatan
sekolah/school health services) teacher.

“This program collaboration with UKS teacher and teacher class. Every Friday, we
distribute IFA supplementation to female students and ask students to take IFA supple-
mentation”. (A.S., SP1)

“In Friday we called jumat berkah, where student have lunch together. We asked the
female students to consume of IFA supplementation because it is can support them in
study”. (B.B., SP2)

3. Parental and peer support: The role of social support, particularly from parents and
peers, was highlighted as a critical enabler in encouraging adherence to IFA supple-
mentation by a total of 12 informants. Positive reinforcement and shared experiences
among peers played an important role in adherence to IFA supplementation.

“It’s like I was afraid to take just anything. But when my friends explained about the
IFA supplementation, I thought, ‘Oh, it's okay,” as long as it’s clear what it is and its pur-
pose”. (A.U., 13 years)

“Uh...My mom told me, ‘Take the IFA tablets so you don’t get anemia’. Then she
said, ‘Fafa usually has low blood pressure, so try taking it’”. (F.A., 13 years)

“My father reminds me to take my IFA supplementation. He said ‘Mutia don’t forget
to take your supplementation’. That's why I never forget to take it”. (M.U., 13 years)

This result supported by information from parent that urge in taking IFA supple-
mentation.

“I know that it is important for adolescent girls consume IFA supplementation...to
prevent anemia. Therefore, I asked my child to consume it which received from school”.
(H.M., PR2)

3.4. Perceived Need to Reqular IFA Supplementation Consumption

In addition to the barriers and enablers expressed by total informants, they also re-
vealed what they needed to reduce the barriers they faced and to strengthen the enablers
in order to support regular IFA supplement consumption behavior, especially support
from themselves (12 informants), parents and family (6 informants), friends (6 inform-
ants), teachers (4 informants), and health workers (4 informants).
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“I had to strengthen myself by saying, “If I don’t take this supplement, I will defi-
nitely feel dizzy”. (S.A., 13 years)

“If my parents told me to, I would definitely take this supplement. However, even if
I wanted to, if my parents did not support me, I would not take this supplement”. (5.Q.,
13 years).

“My parents remind me every day, telling me to take the IFA supplementation be-
cause sometimes I forget to take it”. (R.A.,14 years).

“I hope that teacher reminded the students through words at school every few days
to take IFA supplementation”. (T.S., 14 years)

“The presence of friends is important...to remind me”. (N.A., 14 years).

“Health workers come to schools to provide information about anemia, using inter-
esting media”. (Z.K., 13 years).

4. Discussion

The findings of this pilot study offer valuable initial insights into the barriers, ena-
blers, and perceived needs related to IFA supplementation consumption among adoles-
cent girls in Indonesia, framed within social cognitive theory (SCT). As a pilot study, these
results are exploratory and aim to guide future research by identifying key themes. SCT,
which suggests that personal, behavioral, and environmental factors interact to shape
health behaviors, was an appropriate framework for this initial exploration of supplemen-
tation adherence. The personal barriers identified, such as aversion to the taste and smell
of IFA (leading to nausea and gastrointestinal discomfort), previous negative experiences,
perceptions of increased menstrual blood flow, and forgetfulness, were prominent
themes. These barriers not only reduce adolescents” willingness to adhere to IFA supple-
mentation but also highlight the influence of broader misconceptions and cultural beliefs
surrounding health and menstruation. However, given the pilot nature of this study, fur-
ther research with larger samples is needed to validate these findings and assess their
generalizability.

Adolescents often experience nausea and gastrointestinal (GI) discomfort after taking
iron and folic acid (IFA) supplements. This phenomenon can be attributed to several fac-
tors, including the pharmacological properties of the supplements, dietary habits, and in-
dividual physiological responses. The side effects of IFA supplementation are well docu-
mented. High doses of folic acid can lead to a range of gastrointestinal issues, including
nausea, vomiting, and abdominal cramps, especially when combined with iron supple-
ments [28]. The combination of iron and folic acid is known to exacerbate these side ef-
fects, leading to increased reports of nausea and vomiting among adolescents [28]. Addi-
tionally, the unpleasant taste and smell of iron tablets can contribute to non-compliance
and aversion to the supplements, further complicating adherence to supplementation reg-
imens [11].

Dietary factors also play a significant role in the experience of nausea and GI discom-
fort. Adolescents with poor eating habits, such as low meal frequency and inadequate
dietary diversity, may be more susceptible to the side effects of IFA supplements [29]. For
instance, consuming the supplements on an empty stomach can heighten the likelihood
of nausea and vomiting [30]. Furthermore, the presence of dietary inhibitors of iron ab-
sorption, such as phytates found in certain grains and legumes, can lead to gastrointestinal
distress when combined with iron supplements [31].

To mitigate these adverse effects, several strategies can be employed. It is recom-
mended that adolescents take IFA supplements with food to reduce the incidence of nau-
sea and other GI symptoms [30]. Additionally, educating adolescents about the im-
portance of dietary diversity and the consumption of iron-rich foods can enhance the ef-
fectiveness of supplementation and reduce the risk of anemia [31]. Incorporating iron
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absorption enhancers, such as vitamin C-rich foods, can also improve the overall efficacy
of iron supplementation [31].

In this pilot study, the provision of IFA supplementation to adolescents was carried
out at school every Friday. On this day, students were asked to bring breakfast supplies
to school and then have breakfast together in class; then, the teacher distributed IFA sup-
plementation to students and asked them to drink on the spot so that the teacher could
ensure that students consumed the iron tablets. However, there were still students who
did not consume the iron tablets provided.

Negative experiences can create a psychological barrier, where the fear of discomfort
discourages continued use of the supplements. Previous negative experiences with sup-
plementation can lead to a general aversion to taking IFA. This aversion is compounded
by a lack of adequate counseling and education regarding the importance of IFA supple-
ments and the management of side effects [32]. Effective communication from healthcare
providers about the benefits of IFA and strategies to mitigate side effects could enhance
compliance. For instance, providing information on taking the supplements with food to
reduce gastrointestinal discomfort may encourage adherence.

Moreover, perception of increased menstrual blood flow is one of the barriers that
was found from this pilot study. This belief can deter adherence to supplementation pro-
grams, as many adolescent girls fear that these supplements could exacerbate menstrual
symptoms or lead to heavier bleeding. Studies have indicated that misconceptions about
the side effects of IFA supplements, including fears of increased menstrual blood flow, are
prevalent among young women, leading to non-compliance with supplementation regi-
mens [13].

One significant contributor to increased menstrual blood volume is the hormonal
fluctuations that occur during the menstrual cycle. Prostaglandins (PGs), which are hor-
mone-like substances produced in the endometrium, play a critical role in regulating men-
strual flow. Elevated levels of PGs can lead to increased uterine contractions, which facil-
itate the expulsion of menstrual blood from the uterine cavity. Studies have shown that
adolescents with dysmenorrhea, or painful menstruation, often exhibit higher levels of
PGs, correlating with increased menstrual flow and duration of bleeding [33]. Another
factor influencing menstrual blood volume is the age at menarche and the subsequent
establishment of the menstrual cycle. Research indicates that many adolescents experience
irregular cycles during the initial years post-menarche, which can lead to variations in
menstrual blood volume. For instance, studies have reported that a significant percentage
of adolescent girls experience prolonged menstrual flow, with some reporting cycles last-
ing more than seven days [34].

In this pilot study, education about anemia, including the importance of consuming
IFA and managing its potential side effects, was provided by health workers from the
local health center during a nutrition education session. However, this education was only
conducted once at the start of the school year. The less-than-ideal delivery conditions and
the brief duration of the session likely limited the students’ ability to fully comprehend
the information. These factors could explain the students’ insufficient understanding of
the importance of IFA supplementation, which may have contributed to the perception of
side effects as barriers and may have resulted in lower compliance. As this is a pilot study,
these findings highlight areas that could be improved in future, larger-scale interventions.

Forgetfulness can stem from a lack of routine or reminders, which is particularly
prevalent among adolescents who may have busy schedules filled with school and extra-
curricular activities. Research indicates that forgetfulness is frequently cited as a primary
reason for non-adherence to IFA supplementation among this demographic [35]. For in-
stance, a study in Ethiopia highlighted that forgetfulness, alongside fear of side effects,
significantly contributed to the nonadherence of pregnant women to IFA supplementation
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[36]. This suggests that similar patterns may exist among adolescent girls, who may not
prioritize or remember to take their supplements regularly. To address the issue of forget-
fulness, various strategies can be implemented. Educational interventions that inform ad-
olescent girls about the importance of IFA supplementation and its benefits can enhance
adherence. Additionally, integrating reminders into daily routines, such as using mobile
applications or setting alarms, can serve as effective tools to combat forgetfulness.

Environmental factors such as parental and family influence are critical barriers of
adherence. Research indicates that parental support significantly impacts adolescents” ad-
herence to supplementation programs. For instance, a systematic review highlighted that
interventions aimed at improving adolescent nutrition often involve family engagement,
which can enhance compliance with supplementation [16]. The involvement of parents
not only provides emotional support but also facilitates the establishment of healthy die-
tary practices at home, which is essential for reinforcing the benefits of iron and folic acid
intake [37]. Furthermore, studies have shown that adolescents who receive adequate
health education about the importance of these supplements, often facilitated by their par-
ents, are more likely to adhere to supplementation regimens [37]. This pilot study was
conducted in two different cultural locations. In Indonesia, cultural norms surrounding
reproductive health can create barriers for adolescents, particularly in patrilineal socie-
ties where discussing sexual health is often stigmatized [38]. This lack of open commu-
nication can lead to inadequate knowledge about reproductive health services, further
exacerbating health issues among adolescents [39]. Conversely, matrilineal systems may
facilitate more open discussions about health, leading to better health-seeking behaviors
among adolescents [40].

Moreover, the family environment plays a critical role in shaping adolescents’ atti-
tudes towards health behaviors. For example, a study conducted in Ethiopia found that
family size and parental education levels were significantly associated with adherence to
iron and folic acid supplementation among pregnant women, suggesting that similar dy-
namics could be at play for adolescents [41]. This aligns with SCT, which emphasizes the
importance of observational learning and modeling behaviors within family settings.
When parents prioritize and model healthy behaviors, adolescents are more likely to
adopt similar practices [42].

According to this pilot study, parents can both encourage and discourage their teen-
agers from consuming IFA. Parental knowledge is the primary cause. Children are en-
couraged to take IFA by parents who recognize the significance of preventing anemia in
teenagers, but children are not encouraged to consume IFA by parents who do not recog-
nize the significance of preventing anemia. The fact that the original hypothesis about the
importance of patrilineal and matrilineal societies in this pilot study was the same in both
cities is another significant factor pertaining to parents. In both cities, mothers and fathers
have an equal impact on their children’s health. In both Padang and Makassar, there is a
similar level of communication with mothers and fathers about IFA supplementation.
Teenage females are willing to talk.

The personal and environmental factors identified as enablers from this pilot study
were self-awareness of health benefits, trust in school-based programs, and parental and
peer support. The regular consumption of iron and folic acid (IFA) supplementation
among adolescent girls is significantly influenced by self-awareness of health benefits
and trust in school-based programs. Evidence suggests that when adolescent girls are
aware of the positive impacts of IFA supplementation on their health, they are more
likely to adhere to supplementation regimens. For instance, studies have shown that
when adolescent girls are educated about the consequences of anemia and the role of IFA
in preventing it, their compliance with supplementation increases markedly [43]. This
self-awareness can be fostered through educational interventions that highlight the
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importance of maintaining adequate hemoglobin levels for overall health and cognitive
function [44].

Trust in school-based programs is a critical enabler for the successful implementation
of IFA supplementation initiatives. Evidence from various studies demonstrates that
school-based programs not only facilitate the distribution of supplements but also en-
hance the perceived reliability of these interventions among students and their family [13].
In addition, in Ghana, a school-based program demonstrated that when teachers were
involved in the distribution and education about IFA supplements, compliance rates im-
proved significantly [45]. This suggests that leveraging trusted figures within schools can
enhance the perceived credibility of health interventions, thereby increasing adherence
among adolescent girls.

Furthermore, the role of social influences, such as peer support and community ap-
proval, has been emphasized in the context of adolescent health behaviors. This pilot
study also found that adolescents need support from peer support, teachers, and health
workers. Compaoré et al. found that community perceptions significantly impacted ad-
herence to iron and folic acid supplementation among adolescents in rural Burkina Faso,
illustrating the importance of social norms and peer influence as outlined in SCT [46]. This
social dimension is crucial, as adolescents are often influenced by their peers and commu-
nity, which can either facilitate or hinder their health-related decisions.

The integration of SCT in exploring the barriers and enablers for adolescents adher-
ing to iron and folic acid supplementation underscores the pivotal role of parental and
familial support. By fostering an environment that promotes health education and posi-
tive reinforcement, families can significantly enhance adherence to supplementation pro-
grams, ultimately contributing to better health outcomes for adolescents.

Strengths and Limitations

This pilot study has several strengths, including its contextual relevance to address-
ing anemia among adolescent girls in Indonesia and its use of the social cognitive theory
(SCT) framework to understand the factors influencing adherence to IFA supplementa-
tion. These strengths allow for the design of culturally appropriate interventions and in-
form public health strategies.

However, there are limitations. The focus on specific barriers may have overlooked
broader factors, such as government policies or access to supplements in remote areas.
The sample, limited to two cities (Makassar and Padang) and four junior high schools,
may not fully represent the diverse adolescent population in Indonesia. While the sam-
pling strategy targeted participants with relevant characteristics, future studies should
include a larger, more geographically diverse sample to enhance generalizability. Addi-
tionally, the use of convenience sampling may introduce selection bias, which could affect
the representativeness of the findings. Future research should consider randomized or
stratified sampling to address these biases.

5. Conclusions

In conclusion, as part of this pilot study, several key barriers and enablers to IFA
supplementation consumption among adolescent girls in Indonesia were identified. Alt-
hough the pilot study’s sample size was small and findings should be interpreted with
caution, the results provide important initial insights. The most prominent barriers iden-
tified among adolescent girls were related to the sensory properties of the supplements,
parental influence, misconceptions about the effects of IFA supplementation on menstru-
ation, and forgetfulness. On the other hand, enablers included self-awareness of health
benefits, trust in school-based programs, and positive peer and parental support. Ad-
dressing these barriers and strengthening enablers are critical for future research and
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References

efforts to enhance IFA supplementation consumption and reduce anemia rates in adoles-
cent girls.
Based on the findings, the following recommendations are proposed:

1. Strengthening the role of health workers: Further research is needed to test the effec-
tiveness of regular educational programs that clarify the benefits of IFA supplemen-
tation and address concerns about its effects. Initial findings suggest that health ed-
ucation may play a pivotal role in reshaping perceptions and improving compliance,
but this should be confirmed in larger studies.

2. Parental involvement: Preliminary results highlight the importance of developing
educational programs targeting both adolescents and their parents to address mis-
conceptions about IFA supplementation. More extensive research is required to as-
sess the impact of correcting misinformation on improving adherence.

3. School-based interventions: Schools appear to play a significant role in IFA supple-
mentation programs, as trust in these institutions was identified as an important en-
abler. Further studies are needed to explore how health education in schools can be
strengthened to foster positive attitudes towards supplementation.

4.  Peer support networks: Establishing peer support groups may increase adherence to
IFA supplementation among adolescents. However, before widespread implementa-
tion, further research is necessary to evaluate the effectiveness and mechanisms of
such interventions.
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