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Abstract

BACKGROUND: The low adherence to consumption of Fe tablets in adolescent girls illustrates that the iron
supplementation program has not been maximized, so the proportion of anemia in the adolescent group is still high.
School-based weekly Fe tablet intervention together with education is effective and ideal in preventing anemia.

AIM: This study aims to determine the effect of the PAKEM education model on adherence to Fe tablet consumption.

METHODS: This research was quasi-experimental with the randomized pre-test-post-test control group design. The
population of this study was 249 young women in Class Xl of several high schools, SMAN 12 Makassar and SMAN
1 Makassar, based on the results of the initial survey with low adherence to taking Fe tablets. The research sample
was obtained by simple random sampling; 70 respondents were divided into intervention and control groups. Data
were analyzed using paired t-test, Wilcoxon test, and Mann—-Whitney U-test.

RESULTS: There was an increase after the PAKEM educational intervention on knowledge (10.91-17.88), attitudes
(56.11-73.60), motivation (38.05-53.49), and actions (0.83-7.34). There was a significant difference between the
PAKEM intervention group and the leaflet and audiovisual controls on all study variables with p=0.000 (p<0.05).

CONCLUSION: The PAKEM education model was more influential than a leaflet and audiovisual media on the
compliance of female adolescent Fe tablet consumption. It is recommended for health workers and educators to
apply the PAKEM education model to prevent anemia in adolescent girls.

under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0)

Introduction

Adolescence is a phase of life between
childhood and adulthood characterized by physical and
sexual maturity and the transition of social roles [1].
The rapid growth of adolescents makes adolescents
in Indonesia bear three burdens of malnutrition, one of
which is micronutrient deficiency [2]. Adolescent girls
with anemia have more nutritional problems than those
without anemia [3]. Iron deficiency anemia is one of the
main causes of disability that has short-term and long-
term impacts [4].

Anemia is when the hemoglobin concentration
is lower than the normal limit in adolescent girls if the Hb
level is <12 g/dI [5]. Anemia is a public health problem in
a third of the world’s population, with an increase of 114
million cases from 2000 to 2016, especially in developing
countries with the highest prevalence in the 10-19 years
age group and around 35% of the global disease burden
stems from adolescence [6]. Based on Riskesdas, the
proportion of anemia in the 15-24 years age group
increased almost half from 18.4% in 2013 to 32% in 2018.

Iron is one of the crucial micronutrients that
support the growth of adolescents, especially young
women. However, not all can get iron from food. Iron
supplementation is needed to meet the iron needs of
adolescent girls and as iron reserves in the future [4].
School-based weekly iron interventions are effective
and ideal in reducing 27% of anemia in women of
childbearing age and as the primary intervention
in preventing anemia [7]. Iron supplements are
recommended but need to be supported with good
adherence [8].

Of all young women in Indonesia who receive
Fe tablets, only 1.4% of them are obedient to consuming
52 grains [9]. The coverage of giving Fe tablets to
adolescent girls in Makassar City has increased since
2017 by 30.9%—66.8% in 2019. However, based on an
online survey conducted by UNICEF (2020) of more than
6000 young Indonesians, almost 90% of young women
stopped taking Fe tablets during the COVID-19 pandemic.

Based on an initial survey conducted in
several high schools, SMAN 12 Makassar and SMAN
1 Makassar, it was found that only 8.3% of students
of SMAN 12 Makassar and 5.3% of students of SMAN
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1 Makassar had good compliance because most had
never received an education about anemia and its
prevention. Lack of knowledge, attitude, and motivation
causes non-compliance with Fe tablet consumption.
Interventions and strategies are needed to improve
compliance. The use of various teaching strategies
can increase student participation and learning, such
as research conducted by Jalambo et al. (2018),
where educational interventions in the form of lectures,
discussions, posters, videos, booklets, and brochures
have been shown to increase iron supplementation
compliance among adolescent girls. When media and
methods are combined, they will complement each
other [10].

This study uses a health education program
with the PAKEM approach to increase the knowledge,
attitudes, motivation, and practice of taking Fe tablets
for adolescent girls. PAKEM conditioned active learning
situations, creative, effective, and fun. The application
of PAKEM departs from the conventional learning
model, which is considered less attractive and tends
to be boring [11]. Hadi (2019), in his research, states
that innovative learning models are very effective
and significant in increasing student adherence to a
subject [12]. Zakian’s research (2019) also states that
the role of educators in encouraging student activity
through the PAKEM learning model shows an increase
in students’ obedience, awareness, and responsibility
in religious activities [13]. The PAKEM education model
is still very rarely used in health studies, this research
needed to be executed to increase the adherence to
taking Fe tablets for young women.

Methods

The site and research design

This research was conducted at Senior
High Schools, SMAN 12 Makassar, and SMAN 1
Makassar. The type of research used was quasi-
experimental with the randomized pretest-posttest
control group design. The population of this research
was Class Xl students who have participated in the
initial survey, about 249 adolescent girls who were
divided into two schools, 128 samples in SMAN 12
Makassar and 121 samples in SMAN 1 Makassar
with low adherence to taking Fe tablets. The selection
of the intervention and control groups was made by
lottery technique. It was obtained that SMAN 12
Makassar became the intervention group and SMAN
1 Makassar became the control group. The sampling
technique was simple random sampling obtained
from the calculation of the sample size formula as
many as 70 respondents, each of which was 35
respondents in the intervention and control groups.

Collecting data

This study used primary and secondary data.
Primary data were obtained from observations during
research conducted online in both groups where
the learning materials and eight Fe tablets had been
previously sent through courier service. Collecting
data were using online questionnaires with three
measurements: Pre-test, post-test 1, and post-test 2
where the distance between pre-test and post-test 2 was
8 weeks. The questionnaires used were those that had
been tested and declared valid and reliable, containing
statements related to anemia (definition, signs and
symptoms, causes, effects, and prevention of anemia)
and Fe tablets (definition, benefits, recommendations
for drinking, and side effects of drinking). Secondary
data were obtained from the Health Office of South
Sulawesi Province in coverage of giving Fe tablets to
students aged 12—-18 years in Makassar City and an
overview of the research locations for the intervention
and control groups.

Data analysis

Data analysis was performed by univariate
and bivariate analysis. In bivariate analysis, data were
analyzed using paired t-test, Wilcoxon test, and Mann—
Whitney U-test. This research was approved by the
Health Research Ethics Committee (KEPK) Faculty
of Public Health, Hasanuddin University, Makassar,
Indonesia (N0:91120032307)10353/UN4.14.1/
TP.01.02/2020.

Results

The age of respondents in the intervention
and control groups was mainly 16 years, with 31
respondents (88.6%). Based on cross-tabulation results
on adherence to Fe tablet consumption, 28 respondents
(90.3%) in the intervention group and 12 respondents
(38.7%) in the control group with good adherence
were obtained. Most of the respondents with menarche
age, in the age 12-13 years were 45 respondents
(64.3%), 26 of them with good compliance, including
17 respondents (89.5%) in the intervention group and 9
respondents (34.6%) control group. Respondents based
on majors from mathematics and natural sciences were
66 respondents (94.3%), 42 respondents were obedient
to taking Fe tablets, including 28 respondents (90.3%)
in the intervention group and 14 respondents (40%) in
the control group.

Respondents based on the father’'s last
education mainly were high school/vocational school
graduates, a total of 37 respondents (52.9%) with an
equivalent education level of STM/SMA, of which 26
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were included in the obedient category, namely, 18
respondents (94.7%) in the intervention group and 8
respondents (44.4%) control group. Meanwhile, based
on the mother’s latest education, it was known that as
many as 47 respondents (67.1%) with a high school/
vocational education level, of which 30 of them are
obedient to taking Fe tablets, namely, 21 respondents
(91.3%) in the intervention group and 9 respondents
(37, 5%) control group. Based on the characteristics
of the respondents, age and age of menarche, last
education of mother and father, and majors, most of
them with good adherence came from the intervention
group (Table 1).

Characteristics of respondents based on the
average score (mean) of knowledge, attitudes, and
motivation increased from pre-test to post-test 1 in
both the intervention and control groups. The mean
score of knowledge increased from 10.91 to 17.00 and
increased in post-test 2, 17.88, with a mean difference
of 6.97 (63.88%). The difference in the mean knowledge
score between the intervention and control groups was
3.02 (27.61%). Characteristics of respondents based on
the mean attitude score at pre-test to post-test 1 in the
intervention group from a mean score of 56.11-70.77
and an increase also occurred in post-test 2, namely,
73.60 with a mean difference of 17.49 (31.17%). The
difference in the mean attitude score between the
intervention and control groups was 7.69 (13.83%).

The characteristics of respondents based on
the mean score of motivation at pre-test to post-test 1
in the intervention group from the mean score of 38.05
increased to 50.00 and increased to post-test 2, namely,
53.48 with a mean difference of 15.43 (40.55%). The
control group was increased but decreased in post-
test 2. The difference in the mean score of motivation

Table 1: Distribution of respondent characteristics based on
adherence with Fe tablet consumption in Makassar city

Respondent characteristics Group
Intervention Control

Adherence Not adhering Adherence Not adhering

n % n % n % n %

Age

16 years old 28 903 3 9.7 12 38.7 19 61.3

17 years old 4 100 0 0 2 50 2 50
Majors

Mathematics and natural 28 903 3 9.7 14 40 21 60

sciences

Social sciences 4 100 0 0 0 0 0 0
Father’s education

Not completed in elementary 1 50 1 50 0 0 0 0

school

Elementary school 1 100 O 0 1 100 0 0

Junior high school 2 100 0 0 0 0 1 100

Senior high school 18 947 1 53 8 444 10 55.6

Bachelor 8 889 1 11 5 385 8 61.5

Master 1 100 0 0 0 0 2 100

Doctoral 1 100 0 0 0 0 0 0
Mother’s education

Elementary school 1 100 O 0 1 100 0 0

Junior high school 2 100 0 0 1 100 0 0

Senior high school 21 913 2 87 9 375 15 62.5

Bachelor 7 875 1 125 2 25 6 75

Master 1 100 0 0 1 100 0 0
Age of menarche

10-11 years 4 80 1 20 2 100 0 0

12-13 years 17 895 2 105 9 346 17 65.4

14-15 years 11 100 0 0 3 429 4 57.1

Total 32 914 3 8.6 14 40 21 60

between the intervention and control groups was
7.69 (14.83%). Based on the action, it did not show
an increase in the pre-test to post-test 1. However, it
increased in post-test 2 in the intervention group in
post-test 2 and the control group. The difference in
the mean score between the intervention and control
groups was 2.91 (285%).

The statistical test of knowledge in both the
intervention and control groups obtained p = 0.000
(p < 0.05), meaning that there was an influence of the
PAKEM education model and leaflet and audiovisual
media on increasing respondents’ knowledge about
anemia and Fe tablets (Table 2). Statistical test results
obtained the difference in knowledge scores of the
two groups at the pre-test with p = 0.605 (p > 0.05),
meaning that there was no difference in the mean
score of initial knowledge between the intervention and
control groups. The results of the statistical test at post-
test 1 obtained p = 0.003 (p < 0.05) and at post-test 2
obtained p = 0.000 (p < 0.05), indicating that there was
a difference in the mean score of knowledge between
the intervention and control groups. The statistical test
of attitudes in both the intervention and control groups
obtained p = 0.000 (p < 0.05), meaning that there was
an influence of the PAKEM education model and leaflet
and audiovisual media on respondents’ positive attitudes
about anemia and Fe tablets. The difference in the
attitude scores of the two groups with the results of the
statistical test at the pre-test was obtained by p = 0.850 (p
> 0.05), indicating that there was no difference in the
mean initial attitude score between the intervention
and control groups. The results of the statistical test at
post-test 1 obtained p = 0.022 (p < 0.05) and at post-
test 2 obtained p = 0.000 (p < 0.05), indicating that there
was a difference in the mean attitude score between the
intervention and control groups.

The statistical tests of motivation in both the
intervention and control groups obtained p = 0.000
(p < 0.05), meaning that there was an effect of the
PAKEM education model and leaflet and audiovisual
media on respondents’ motivation in consuming Fe
tablets (Table 3). The difference in the motivation
scores of the two groups with the results of the
statistical test at the pre-test obtained p = 0.112 (p
> 0.05) indicates that there was no difference in the
mean initial motivation score between the intervention
and control groups. The results of the statistical test at
post-test 1 obtained p = 0.008 (p < 0.05) and at post-
test 2 obtained p = 0.000 (p < 0.05) showed that there
was a difference in the mean score of respondents’
motivation between the intervention group and the
control group. The results of statistical tests for both
the intervention and control groups obtained p =
0.000 (p < 0.05), meaning that the PAKEM education
model and leaflet and audiovisual media influenced
the respondents’ actions in consuming Fe tablets.
The difference in the score of the two groups with
the statistical test results at pre-test and post-test 1
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Table 2: Characteristics of respondents based on knowledge, attitudes, motivations, and compliance actions scores of Fe tablet

consumption in Makassar city

Statistical value Score Different % Different mean (intervention-control) (%) p-value
Pre-test Post-test 1 Post-test 2
Knowledge
Intervention group
Minimum 7 12 15 8 114.29 3.02 (27.61) 0.000
Maximum 13 19 20 7 53.85
Mean 10.91 17.00 17.88 6.97 63.88
SD 1.401 1.514 0.993
SE 0.237 0.256 0.168
Control group
Minimum 6 12 1 5 83.33 0.000
Maximum 14 19 18 4 28.57
Mean 10.89 15.71 14.71 3.82 35.08
SD 1.997 1.964 2.037
SE 0.337 0.332 0.344
Attitudes
Intervention group
Minimum 42 62 65 23 54.76 7.69 (13.83) 0.000
Maximum 68 80 80 12 17.65
Mean 56.11 70.77 73.60 17.49 31.17
SD 5.880 5.099 4.216
SE 0.993 0.861 0.712
Control group
Minimum 48 54 49 1 2.09 0.000
Maximum 69 79 79 10 14.45
Mean 56.17 67.37 65.91 9.74 17.34
SD 4.362 6.320 7.586
SE 0.737 1.968 1.282
Motivations
Intervention group
Minimum 29 41 45 16 55.17 7.69 (14.83) 0.000
Maximum 46 60 60 14 30.43
Mean 38.05 50.00 53.48 15.43 40.55
SD 4.036 4.652 3.467
SE 0.682 0.786 0.586
Control group
Minimum 30 35 33 3 10 0.000
Maximum 43 59 59 16 37.21
Mean 36.43 46.23 458 9.37 25.72
SD 3.099 5.981 7.267
SE 0.524 1.011 1.228
Actions
Intervention group
Minimum 0 0 4 4 w 2.91(285%) 0.000
Maximum 3 3 8 5 166.7
Mean 0.83 0.83 7.34 6.51 784
SD 0.857 0.857 1.162
SE 0.145 0.145 0.196
Control group
Minimum 0 0 0 0 0 0.000
Maximum 5 5 8 3 60
Mean 0.74 0.74 4.43 3.69 499
SD 1.421 1.421 2.831
SE 0.240 0.240 0.479
Table 3: Differences in knowledge, attitude, motivation, and Discussion

compliance actions on Fe tablet consumption in Makassar city

Mean value Intervention group (n=35) Control group (n=35) p-value
Knowledge
Pre-test 10.91 10.91 0.605
Post-test 1 17 17 0.003
Post-test 2 17.88 17.88 0.000
Attitude
Pre-test 56.11 56.17 0.850
Post-test 1 70.77 67.37 0.022
Post-test 2 73.60 65.91 0.000
Motivation
Pre-test 56.17 36.43 0.077
Post-test 1 67.37 46.23 0.077
Post-test 2 65.91 45.8 0.000
Actions
Pre-test 36.43 0.74 0.74
Post-test 1 46.23 0.74 0.74
Post-test 2 45.8 4.43 4.43

obtained p = 0.077 (p > 0.05), indicating no difference
in the mean score of the respondents taking Fe
tablets adherence between the intervention and
control groups. The statistical test results at post-test
2 obtained p = 0.000 (p < 0.05), indicating a difference
in the mean score of the respondents taking Fe tablets
between the intervention and control groups.

This study shows differences in the increase
in compliance of Fe consumption before and after
the PAKEM intervention. The increase in compliance
occurred due to the mean score at pre-test to post-
test 1 and post-test 1 to post-test 2 on respondents’
knowledge, attitudes, and motivation. The increase in
the pre-test to post-test 1 was because the respondent
had never received education related to anemia and
its prevention which caused the score to increase after
being given the intervention. The increase in post-test 1
to post-test 2 was due to weekly control using leaflets,
videos, modules, and posters as reading material so
that memory deposition occurred to maintain knowledge
until post-test 2.

This study also showed differences in the
increase in compliance of respondents’ Fe tablet
consumption before and after leaflet and audiovisual
control. The increase in compliance occurred because

Open Access Maced J Med Sci. 2021 Aug 21; 9(E):710-716.
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respondents’ knowledge, attitudes, and motivation
increased from pre-test to post-test 1, although there
was a decrease in mean scores from post-test 1 to post-
test 2 due to the absence of weekly control. However,
intervention and control groups’ action was no increase
in the pre-test to post-test 1 since the measurements
were taken immediately after the intervention, while
the post-test 1 to post-test 2 increased due to weekly
reminders by the researcher before taking Fe tablets.

PAKEM originates from the concept that
learning is participant centered and interesting to be
motivated to explore and be creative by combining
several methods and media to be participatory, active,
creative, effective, and fun [11]. The PAKEM method
used in this study were lectures, group discussions,
problem-solving, and game simulations (quiz, role-play,
and matching cards) with the help of posters, leaflets,
videos, and game applications. The participatory
component is indicated by the direct involvement of
respondents in receiving the material using the lecture
method as an introduction to getting to know anemia
briefly so that respondents obtain basic information on
the material provided.

The active component is demonstrated through
group discussions. When giving an intervention, an
atmosphere is created that triggers respondents to be
active in asking questions and interested in expressing
opinions, analyzing, and mastering the material provided
to gain new understanding and draw conclusions that
can then be applied in everyday life. The active process
in learning aims to understand what has been taught
where respondents’ involvement is more than just
listening; but need to understand, analyze, and be
creative to solve problems [14]. Active learning activities
can also result in more effective learning [15].

Based on the statistical test of knowledge of
the two groups, there was a difference in the mean
value of the intervention group, with a difference of
27.61% higher than the control group. This study is in
line with Pratiwi et al. (2019) which showed that PAKEM
intervention could increase student learning activities
by increasing knowledge from cycle | by 62% to 86%
in cycle Il [16]. Another study conducted by Jalambo
et al. (2017) showed that there was an effect of nutrition
education programs using various methods, namely,
lectures, presentations, discussions, interactive,
posters, booklets, and nutrition brochures resulting
in positive changes in the knowledge of respondents
after the intervention of 22.7%—-90.9% [10]. Hence, it
can be concluded that the PAKEM education model
is more influential than a leaflet and audiovisual
media on increasing knowledge about anemia and Fe
tablets. School-based health education plays a key
role in increasing students’ knowledge. Respondents
often ask researchers about anemia and Fe tablets to
assume that taking Fe tablets are fun and healthy. By
increasing the knowledge of respondents, it can affect
attitudes and also motivation in consuming Fe tablets.

Based on the attitude variable statistical test results,
the two groups were equally significant, but there was a
difference in the mean value of the intervention group,
which was 13.83% higher than the control group. This
study is in line with Jalambo et al.’s (2017) research,
which showed an effect of nutrition education programs
on attitude scores from 36.4% to 75.5% of respondents
with good attitudes after the intervention [10]. Hence, it
can be concluded that the PAKEM education model is
more influential than a leaflet and audiovisual media on
increasing attitudes about anemia and Fe tablets.

Based on the statistical test of motivational
variables, the two groups were equally significant,
but there was a difference in the mean value of the
intervention group, which was 14.83% higher than the
control group. Respondents view that anemia must be
prevented, where the knowledge and positive attitude
that has been formed will be a strong motivation to
be applied into an action. This research is in line with
that conducted by Bahtiar (2019) that the application
of behavior system-based PAKEM learning has
succeeded in increasing students’ learning motivation
with indicators of thinking skills. Hence, it can be
concluded that the PAKEM education model is more
influential than a leaflet and audiovisual media on
increasing motivation to consume Fe tablets [17].

Both groups had differences before and
after the PAKEM education intervention and leaflet
and audiovisual media controls in this study. The
respondent’s adherence to taking Fe tablets weekly for
8 weeks was higher in the PAKEM intervention group by
91.4% than the control group by 40%. Different results
were found after the PAKEM education intervention,
some respondents in both the intervention and control
groups were due to the lack of motivation of respondents
to make changes. Hence, it can be concluded that the
PAKEM education model is more influential than a
leaflet and audiovisual media on increasing adherence
to Fe tablet consumption.

The creative aspect is shown through problem-
solving related to the problem of anemia experienced
by young women. The material presented creatively
can stimulate thinking creatively by finding previously
unknown information or taking action [11]. Respondents
suggested alternative solutions to anemia, which are
especially common among young women, namely,
about what needs to be known and what needs to
be done to prevent anemia, one of which is taking Fe
tablets.

PAKEM creates intimacy between the
researcher and the respondents so that they do not
hesitate in exchanging ideas. Based on the results of
statistical tests, the two groups were equally significant,
but there was a difference in the mean value of the
intervention group’s compliance action of 2.91 (285%),
which was higher than the control group. Mentoring and
supervision of taking Fe tablets were carried out in both
groups, reinforced by evidence of taking Fe tablets in
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the form of photos or videos. Self-reporting surveys
are the most convenient way of measuring respondent
strategies [18]. Knowing the purpose and benefits of Fe
tablets, most respondents showed an increase in taking
frequency.

Another thing that affects the increase in
adherence in the intervention group is creating a simple
educational video related to anemia in adolescent girls.
It includes the creative aspect. Participants are said to
be creative if they can do something that produces new
activities obtained from the results of creative thinking
by making it happen in the form of a new job [11].
Researchers made educational videos and then
distributed them to respondents’ social media accounts
and this became a challenge for them to understand
anemia and the role of Fe tablets and be able to
stimulate respondents’ ability to think and remember
the material that had been given through educational
videos.

Suryani’s research (2020) states that there is
an effect of health promotion on the consumption of Fe
tablets in young women after being given education
using the lecture method with a mean of 7.95 and group
discussion with a mean of 9.15 [19]. Another similar
study also conducted by Jalambo et al. (2017) showed
a correlation to the increase in consuming weekly Fe
tablets for young women after being given nutrition
education to prevent anemia from 54.5% to 75.5% [10].
This is reinforced by Abu-Baker et al. (2021) who used
nutrition education interventions to effectively increase
iron knowledge, attitudes, and practices in adolescent
girls with iron deficiency anemia [20].

The effective aspect is through the provision of
modules and audiovisual materials related to anemia.
Effective learning needs to be supported by a conducive
atmosphere and environment so that the presenters
must manage the participants, the activities carried out,
the content/materials provided, and the educational
media used [11]. We also provide interesting education
through game simulations in matching cards, quizzes,
and role-playing. It is a new thing for respondents, so it
does not cause a sense of saturation in understanding
the information provided. Role-playing is very effective
in triggering active learning, where students learn how
to deal with real situations and problems and increase
self-confidence and motivation to learn [21]. Pisano
et al. (2020) also mentioned that game-based learning
creates a fun atmosphere in honing the critical thinking
skills of resident doctors in examining anemic patients
because it can improve clinical reasoning and medical
practice abilities [22].

Besides giving the method, the atmosphere
and process of providing materials are also the main
factors in the intervention’s success. A conducive
atmosphere and complete facilities also attractively
packaged materials made respondents feel comfortable
and enthusiastic in receiving the material. Those may
improve knowledge, attitudes, and motivation. The

PAKEM education model can be used for research
to provide education, but possibly to use in health
education with a variety of different materials and
targets. This education model increase understanding
and change one’s perceptions, attitudes, motivations,
and behavior. According to Pratiwi et al. (2019), PAKEM
is a learning-by-work approach to carry out various
activities in developing their skills, attitudes, and
understanding [16].

Conclusion

The results showed differences before and
after the PAKEM educational intervention on the
mean scores of knowledge, attitudes, motivation,
and compliance actions of respondents’ Fe tablet
consumption. The increase in adherence was
more dominantly shown in the group given PAKEM
education than the control group through leaflets
and audiovisual media. It can be concluded that the
PAKEM education model is more influential than a
leaflet and audiovisual media on female students’ Fe
tablet consumption compliance. It is recommended
for health workers and educators to apply the PAKEM
education model to prevent anemia in adolescent
girls.
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