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ABSTRACT

Anemia, which is associated with various complications during pregnancy and childbirth can be prevented, especially in pre-
conception or pre-pregnancy women, by fulfilling nutrition needs. One way to achieve this is by implementing nutrition assis-
tance programs specifically designed for pregnant women or those planning to conceive. Therefore, this study aims to exam-
ine the impact of a dietary support program on the knowledge, self-efficacy, and hemoglobin level of pre-conception women.
The design used was a non-randomized controlled trial with a pretest-posttest approach, while the sample consisted of mar-
ried women preparing to get pregnant, with a total of 67 people meeting the inclusion criteria. Data obtained were analyzed
using the Wilcoxon Signed Ranks Test and Independent sample T-test. The results demonstrated a significant difference in
knowledge levels (p=0.000), self-efficacy (p=0.000), and hemoglobin levels (p=0.000) between the intervention and control
groups. Therefore, it is essential to address the readiness of pre-conception women, particularly regarding their nutrition sta-
tus, to prevent potential complications that may arise during pregnancy and childbirth.

ABSTRAK

Anemia dapat menyebabkan berbagai komplikasi selama kehamilan dan persalinan. Anemia dalam kehamilan dapat dicegah
sedini mungkin, terutama pada masa sebelum hamil atau prakonsepsi dengan memenuhi kebutuhan nutrisi. Program pen-
dampingan gizi harus dilakukan untuk membantu mengatasi masalah gizi pada ibu hamil atau sebelum hamil. Penelitian ini
bertujuan untuk mengetahui perubahan pengetahuan wanita prakonsepsi, self-efficacy, dan kadar hemoglobin yang dapat
dipengaruhi oleh program pendampingan gizi. Rancangan yang digunakan adalah non-randomized controlled trial dengan
pendekatan pretest-posttest. Sampel dalam penelitian ini adalah wanita prakonsepsi yang sedang mempersiapkan kehami-
lannya sebanyak 67 orang memenuhi kriteria sampel. Data dianalisis menggunakan Wilcoxon Signed Ranks Test dan inde-
pendent sample T-test. Temuan pada penelitian ini menunjukkan perbedaan yang signifikan antara tingkat pengetahuan anta-
ra kelompok intervensi dan kontrol (p=0,000), terdapat perbedaan self-efficacy pada kelompok intervensi dan kontrol
(p=0,000), serta kadar hemoglobin pada kedua kelompok terdapat perbedaan yang signifikan (p=0,000). Kesiapan status
gizi perempuan sedini mungkin sebelum kehamilan perlu dipersiapkan untuk mencegah berbagai komplikasi yang mungkin
timbul selama masa kehamilan dan persalinan.
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INTRODUCTION

Women of childbearing age are ex-
pected to be prepared for the responsibilities of
motherhood, and their nutritional needs differ
from those of childhood, youth, and old age
(Wiafe et al., 2022). The importance of meeting
these specific nutritional requirements becomes
even more critical as women prepare for preg-
nancy and breastfeeding. The quality of off-
spring is determined by the maternal nutrition
before and during pregnancy (Christiany et al.,
2021), hence, the pre-conception period is an
opportunity to prepare for the first 1000 days of
a child’s life. Poor maternal nutrition before
pregnancy has been linked to adverse outcomes
and an increased risk of nutrition-related prob-
lems, such as anemia (Safitri et al., 2021).

Unmarried women are particularly at
risk of anemia due to their monthly menstrual
cycles (Dineti et al., 2022). The prevalence of
anemia globally among women aged 15-49
years was estimated at 29.9% in 2021 (Aulya et
al., 2022). Furthermore, the prevalence among
women over 15 years in Indonesia was 22.7%,
with an estimated value of 13.7% among preg-
nant women in Makassar (Rahmawati et al.,
2017). Anemia has detrimental effects on the
growth and development of the fetus, leading to
complications during pregnancy and childbirth,
as well as increased maternal and infant mortali-
ty (Mustafa & Maulidiana, 2019).

Various factors affect the dietary habit
of pre-conception women including age, educa-
tion, knowledge, and nutrition status (Tramontt
& Jaime, 2020). Access to nutrition information
plays an essential role in ensuring adequate nu-
trition. Furthermore, knowledge significantly
affects an individual’s self-efficacy (Seguin-
Fowler et al., 2021). Self-efficacy refers to an
individual's belief in controlling their behaviors
to achieve certain goals (Prasitwattanaseree et
al., 2019). This belief supports behavioral
changes in women to transition from anemic

conditions to non-anemic ones (Carfora et al.,
2017).

A previous study on pre-conception
women highlighted the significance of nutrition
consumption in raising hemoglobin levels
(Dieny et al., 2019). The amount of energy, pro-
tein, iron, and overall nutrition status consumed
by pre-conception women affects their hemo-
globin (Hb) levels. However, calorie consump-
tion and nutrition status reportedly have the
most significant impact (Wiafe et al., 2022).
Another study (Kusnadi, 2021) showed the rela-
tionship between knowledge levels and the fre-
quency of anemia among young women. Well-
informed young women tend to be more vigilant
in preventing anemia compared to those with
lower levels of knowledge (Nonguierma et al.,
2022). Previous studies have underscored the
importance of fulfilling nutrition needs and
providing education to prevent anemia. In this
particular study, the intervention not only fo-
cused on improving the knowledge of partici-
pants through education but also provided assis-
tance and monitoring to ensure changes in their
attitudes and consumption behavior.

Knowledge about nutrition and anemia
is crucial for understanding related concepts,
principles, and information (Girard & Olude,
2012). Therefore, women can actively engage in
nutrition education to enhance their knowledge
and self-efficacy. Adequate knowledge about
the importance of nutrition will increase the
awareness of expectant mothers regarding nutri-
tion fulfillment even before pregnancy (Sari et
al., 2019). Women also need to be informed
about dietary modifications to improve their
nutrition status and adherence to blood supple-
ment administration programs, both of which
support the enhancement of maternal nutrition
before pregnancy.

However, knowledge only does not
bring about changes in dietary behavior or nutri-
tion fulfillment. It is also necessary to increase
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pre-conception maternal self-efficacy or self-
confidence, as it empowers the ability to make
crucial behavioral changes (Lonnberg et al.,
2020). Assistance provided by families or
health workers, especially midwives, is vital in
supervising and assisting pre-conception wom-
en to manage their diet. Therefore, this study
aims to assess the effectiveness of a nutrition
assistance program on knowledge, self-
efficacy, and hemoglobin levels of pre-
conception women.

METHODS

This study was conducted using a non-
randomized controlled trial design with a pre-
test-posttest approach. The population included
all pre-conception women who visited Pusk-
esmas in the Working Area of Makassar City,
while the samples were married women prepar-
ing to get pregnant totaling 67 people who met
the sample criteria. The purposive sampling
method was used with inclusion criteria name-
ly, women who had never been pregnant or had
a miscarriage, were in their first marriage, and
had mild to moderate anemia. Furthermore, the
samples were divided into two groups, namely
the intervention, and control. The intervention
group received a nutrition assistance program
with a total of 32 respondents (3 dropped out
before completion), while the control group
consisted of 35 respondents who received edu-
cation using leaflet media. This study was con-
ducted in the Makassar City Region from Octo-
ber 2021 to August 2022. The intervention
group's mentoring program was carried out for
eight weeks. During the first and second weeks,
education was conducted using PowerPoint and
educational modules, then from the third to the
eighth week, mentoring was implemented to
monitor eating patterns and administer iron
tablets (Fe) to the respondents. The pre-test
was performed before the mentoring program,
while the post-test was administered during the

ninth week after the program's implementation.

The nutrition assistance program im-
plemented in this study consisted of 1) Educa-
tional activities regarding anemia, the need for
balanced nutrition before pregnancy, and good
eating habits. 2) Nutrition assistance was car-
ried out by midwives through face-to-face
meetings and monitoring through the
WhatsApp group to supervise the types of food
and eating behavior of the respondents. 3) Pro-
vision of additional blood tables (Fe) to help
treat anemia. Meanwhile, in the control group,
educational leaflets with the same content as
the intervention group were administered once
in the first week, and monitored through the
WhatsApp group.

The dependent variables in the study
included self-efficacy, knowledge, and hemo-
globin levels. Self-efficacy was assessed with
the Pre-conception Women's Self-Efficacy
Questionnaire consisting of 12 statements
measured with a Likert scale. Meanwhile, the
knowledge questionnaire consisted of 15 ques-
tions with a "true" or "wrong" scale and an ob-
servation sheet for recording. Hemoglobin ex-
amination was conducted using Hemoglobin
Meter (Nesco multi-check) and a food frequen-
cy of 1 x 24 hours was used to monitor the type
of food consumed by respondents. The data
obtained were then evaluated with the Wilcox-
on Signed Ranks Test to compare the results of
each group before and after therapy. Subse-
quently, an independent sample T-test was car-
ried out to determine the differences between
all variables in the two groups.

RESULTS

Table 1 shows that the age of the re-
spondents in the intervention group averaged
24.03 years with a standard deviation of 3.68.
Similarly, the control group's average age was
23.82 years, with a standard deviation of 2.94.
The majority of respondents in both groups
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Table 1
Distribution of Respondents' Characteristics

Intervention Group”

Control Group®

Variable n / Mean+SD % n / Mean+SD %
Age of Respondent (years) 24.03 +3.68 23.82+2.94
Employment Status
Not Working 17 53.13 21 60.00
Working 15 46.88 14 40.00
Education
Primary School 4 12.50 6 17.14
Junior High School 6 18.75 6 17.14
Senior High School 16 50.00 19 54.29
Higher Education 6 18.75 4 11.43
Arm Circumference (cm) 23.87+2.26 24.47+2.13

Note: *= 32 respondents; °= 35 respondents; n= number of respondents; SD= standard deviation; %= percentage

were unemployed with 17 (53.1%) and 21
(60%) in the intervention and control groups
respectively. In terms of education, most of the
respondents had completed senior high school
with 16 (50%) and 19 (54.3%) in each respec-
tive group. The average Lila measurements in
the intervention group averaged 23.87 cm with
a standard deviation of 2.26, and in the control
group, the average was 24.47 cm with a stand-
ard deviation of 2.13.

Table 2 presents the results of
knowledge measurement in the intervention and
control groups. In the intervention group, 32
respondents demonstrated an increase in
knowledge, while in the control, three respond-
ents showed persistent knowledge. The results
also showed that 31 respondents had increased
self-efficacy in the intervention group, while
one had persistent self-efficacy. Meanwhile, in
the control group, eight respondents experi-
enced a decrease in self-efficacy, and three had
persistent self-efficacy. Hemoglobin levels
measurement results showed that in the inter-
vention group, 30 respondents had increased
levels, while two had persistent levels. In the
control group, 14 respondents had decreased
hemoglobin levels, and two had persistent lev-
els.

The data analysis results showed that
knowledge in the intervention (p=0.000) and the

control group (p=0.000) had differences before
and after the intervention. For self-efficacy,
there was a significant difference between the
intervention (p=0.000) and the control group
(p=0.001) after the intervention. There was also
a significant difference in the results of hemo-
globin levels in the intervention group
(p=0.000) after the intervention, but in the con-
trol group (p=0.134> 0.05), there was no signif-
icant difference in the post-test measurements.
Table 3 presents the analysis results of
differences between the intervention and control
groups. The intervention group exhibited an
increase in knowledge with a difference of
30.63, while the control group only experienced
a difference of 16.58. Similarly, the intervention
group showed a significant increase of 9.15 in
self-efficacy, compared to 2.97 in the control
group. Regarding hemoglobin values, the inter-
vention group experienced an increase of 0.95
g/dL, compared to 0.07 g/dL in the control
group. The data analysis results showed that
there were significant differences (p=0.000) in
knowledge, self-efficacy, and hemoglobin lev-
els between the intervention and control groups.

DISCUSSION

Mentoring Program with Knowledge of Pre-
conception Women

The mentoring program in this study
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Table 2

Changes in Knowledge, Self-Efficacy, and Hemoglobin Levels in the Intervention and Control Groups

Variable Intervention Group® Control Group”
n P-value n P-value
Knowledge
Negative rank 0 0
Positive rank 32 0.000* 32 0.000*
Ties 0 3
Self-Efficacy
Negative rank 0 8
Positive rank 31 0.000%* 24 0.001*
Ties 1 3
Hemoglobin Levels
Negative rank 0 14
Positive rank 30 0.000* 19 0.134
ties 2 2

Note: *= 32 respondents; °= 35 respondents; n= number of respondents; * = significant with p < 0.05

had a significant effect on the knowledge of
respondents. Based on the results, the use of
various media and methods increased their
ability to receive the information provided.
This mentoring program consisted of educa-
tional activities and guidance regarding the diet
of the respondents (Skolmowska et al., 2022).
PowerPoint presentations and media modules
were used to deliver education to the interven-
tion group, while the control group received
education through leaflet media. The baseline
knowledge of the respondents was evaluated
before and after the intervention using a pre-
test and a post-test, respectively. A significant
increase was observed in the intervention group
compared to the control. Midwives provided
education to the intervention group four times
over two months (Sari et al., 2019).

In contrast, the control group received
education from leaflets distributed to respond-
ents. Based on the results, providing education
within a certain period led to changes in
knowledge (Kye et al., 2019). A previous study
(Ghaffari et al., 2017) found that providing a
30-45-minute intervention to the experimental
group for two months significantly increased
their knowledge.

Educational methods and media are
considered the main factors in the success of

nutrition education (Kamalaja et al., 2018). The
attractiveness and interest of women can be
quickly captured in the process of providing
education by utilizing multiple senses to facili-
tate the effective reception of information
(Jalambo et al., 2018). According to Edgar
Dale, approximately 75% and 13% of learning
experiences are acquired through the sense of
sight (eyes) and hearing (ears) respectively,
while the remaining 12% are learned through
other senses (da Silva Lopes et al., 2021). Edu-
cation solely by hearing increased the ability to
remember by 20%, while the use of demonstra-
tion methods improved retention by 30% (De
Villiers et al., 2016).

Moreover, knowledge was found to be
influenced by the education levels of the re-
spondents. According to a previous report, edu-
cation tends to affect how pre-conception
women receive and process information
(Santoso et al., 2021). In this study, higher lev-
els of education facilitated a better understand-
ing of the information provided. The employ-
ment status was also found to affect the
knowledge of the respondents (Rahmah et al.,
2023). Working mothers often need more time
to participate in educational and other infor-
mation-gathering activities, resulting in inade-
quate access to information. On the other hand,
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Table 3
Analysis of Differences in Knowledge, Self-Efficacy, and Hemoglobin Levels
Variable Post-test (Mean£SD) A P-value
Knowledge
Intervention® 76.88+9.27 30.63 0.000*
Control® 63.05+9.12 16.58
Self-Efficacy
Intervention® 78.28+4.64 9.15 0.000*
Control® 72.45+4.26 2.97
Hemoglobin Levels®
Intervention® 11.78+0.47 0.95 0.000%*
Control® 11.02+0.49 0.07

Note: *= 132 respondents; °= 35 respondents; ° = in g/dL; *= significant with p <0.05 ; SD= standard deviation; A= delta value.

homemakers are mostly occupied with house-
hold responsibilities, which might hinder their
participation in various educational activities
(Herliani & Yustiana, 2017).

To enhance pre-conception women's
access to quality information, it is essential to
use more varied media and receive strong sup-
port from health workers, especially midwives.
This will ensure that education is not limited to
a single activity but becomes a repetitive pro-
cess, including mentoring activities. However,
this study has limitations in measuring
knowledge during each educational session, as
post-test measurements were conducted only

once at the end of the activity session.

Mentoring Program with Self-efficacy of Pre-
conception Women

High self-efficacy encourages people to
work hard and be optimistic about positive re-
sults or success (Putri et al., 2015). In contrast,
people with low self-efficacy tend to show a
pessimistic attitude and a lack of motivation,
quickly giving up in difficult situations (Nuutila
et al., 2021). According to previous studies, set-
ting goals can foster greater commitment
(Shafaei et al., 2020; Tramontt & Jaime, 2020).

After participating in the mentorship
program, the self-efficacy of the respondents
increased significantly compared to the control
group. In the intervention group, 31 respondents

experienced increased self-efficacy, and one
respondent had a persistent level. Meanwhile,
the control group had eight respondents with
reduced self-efficacy and three with persistent
levels. According to (Shafaei et al., 2020), self-
efficacy in mothers is influenced by factors such
as performance achievement (previous experi-
ence), increased knowledge, and verbal persua-
sion from friends or family (Wiafe et al., 2022).
The control group experienced increased self-
efficacy due to the use of interventions through
leaflet media (McFadden et al., 2021).

The results also showed that self-
efficacy in the respondents was closely related
to their levels of knowledge. In the intervention
group, there was a significant increase in
knowledge, resulting in higher self-efficacy
than in the control group. Additionally, re-
spondents in the intervention group had greater
self-efficacy due to the assistance received from
healthcare professionals. (Ghaffari et al., 2017).
Mothers with higher awareness showed greater
confidence in pregnancy preparedness than
those with less knowledge (Girard & Olude,
2012). Levels of knowledge and understanding
greatly determine a woman's confidence in pre-
paring to conceive. This result was consistent
with (Safitri et al., 2021), which showed differ-
ences in mothers' self-efficacy based on their
knowledge levels. Aside from knowledge, vari-
ous additional factors, such as relationship sup-
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port and sociocultural influences, affect self-
efficacy (Metwally et al., 2020). Successful
experiences also play a crucial role in shaping
mothers’ self-efficacy, as they are based on real
-life encounters (Goode et al., 2018).

In the intervention group, one 20-year-
old respondent had persistent self-efficacy due
to the age factor. Age plays a role in mothers'
mental maturity, which in turn affects their
psychological condition, hence, even though
the respondent received the intervention, self-
efficacy did not change. In the control group,
eight and three respondents experienced de-
creased and persistent self-efficacy respective-
ly. According to previous reports, self-efficacy
is greatly influenced by support, from both
family and health workers (Agampodi et al.,
2019). There was no mentoring for the control
group, hence, a reduction in the respondents'
self-efficacy occurred due to their lack of con-
fidence in managing eating behavior with the
information obtained (Goetz et al., 2020; Rah-
mabh et al., 2023).

Another crucial factor is the social
modeling experienced by the respondents. Ac-
cording to a previous study, mothers tend to
observe the success and experiences of family
and friends in dealing with pregnancy as well
as childbirth, which then become rooted in
their way of thinking (Fealy et al., 2020). In
addition, trust is usually undermined when eco-
nomic factors create fear in mothers who may
struggle to afford prenatal care and meet their
child's needs (Wan-Lin et al., 2019).

It is important to emphasize the signifi-
cance of social support for pre-conception
women in making lifestyle behavior changes,
especially eating patterns. This support not on-
ly includes providing informational guidance
but also psychological support to bolster pre-
conception women's confidence and self-
efficacy as they prepare for the pregnancy peri-
od.

Assistance Program with Hemoglobin Levels of
Pre-conception Women

The results showed that 30 respondents
in the intervention group had increased hemo-
globin levels, and two had persistent levels. In
the control group, 14 respondents had de-
creased hemoglobin levels, while two had per-
sistent levels.

According to a study conducted by
(Sunuwar et al., 2019), one of the main reasons
for nutrition issues is a lack of nutrition
knowledge. This ignorance often leads to poor
dietary choices and can result in several issues,
including anemia (Kim et al., 2012). Nutrition
coaching plays a crucial role in equipping pre-
conception women with sufficient knowledge
and motivation to make informed decisions
about their health. Practical nutrition education
can effectively address these issues depending
on socioeconomic circumstances, eating pat-
terns, and local food sources (Skolmowska et
al., 2022; Yusoff et al., 2013).

Adolescents need nutrition education
to comprehend the value of food and nutrition,
as well as develop a preference for a healthy
lifestyle (Dieny et al., 2019). However, chang-
ing ingrained patterns requires more effort,
time, and a strong desire, such as healthy atti-
tudes and practices (McLoughlin, 2020). The
nutrition assistance program provided by mid-
wives encouraged behavioral changes among
the respondents, leading to an increase in he-
moglobin levels (Wiafe et al., 2022). Nutrition
education can assist pre-conception women in
increasing their knowledge, attitudes, and ap-
propriate practices to reduce the prevalence of
anemia (Marfuah & Dyah Kusudaryati, 2016).
A study conducted by (Kamalaja et al., 2018)
also mentioned that nutrition education resulted
in a significant increase in iron consumption
among female teenagers by approximately 15.5
mg (p<0.001).
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Women of childbearing age often have
low iron intake due to insufficient consumption
of iron-rich sources (Khani Jeihooni et al.,
2021). Meanwhile, iron is essential for growth,
especially for young people, as it rapidly in-
creases blood volume, muscle mass, and en-
zymes. Iron deficiency primarily affects the
function of hemoglobin, the oxygen transporter
required by numerous bodily metabolic process-
es (Christiany et al., 2021). Hemoglobin levels
have been closely linked with children's learn-
ing capacity, hence, anemia conditions tend to
reduce the ability to concentrate and learn effec-
tively (De Villiers et al., 2016). In theory, die-
tary changes can help treat iron deficiency by
improving food quality and enhancing iron bio-
availability, as these are key factors contributing
to anemia (Kamalaja et al., 2018). Additionally,
the provision of funding for blood supplement
pills as part of nutrition programs will encour-
age participants to consume more iron, thereby
raising their hemoglobin levels (McLoughlin,
2020).

In this study, two respondents in the
intervention group had persistent hemoglobin
levels. This condition was due to the respond-
ents' low education factor, which affected their
levels of understanding in receiving infor-
mation. Iron metabolism factors in the body can
also affect hemoglobin levels (Mégier et al.,
2022). Meanwhile, in the control group, 14 re-
spondents experienced a decrease in hemoglo-
bin levels, and two had persistent levels. This
condition can be attributed to their employment
status, which led to being underweight. Accord-
ing to previous reports, being underweight is
often a consequence of excessive workload,
increasing the risk of weight loss. Uncontrolled
eating behavior and inadequate energy intake
affect the availability of macronutrients in the
body (Dieny et al., 2019). The body requires
energy to facilitate physiological processes and
aid the metabolism of nutrients involved in the

formation of hemoglobin. In pre-conception
women with low energy availability, the activi-
ties of glycolytic enzymes such as hexokinase,
pyruvate kinase, and glucose 6-phosphate dehy-
drogenase (G6PD) may be disrupted. This dis-
ruption can alter membrane permeability, lead-
ing to red blood cell breakdown (Grace &
Glader, 2018). These results imply that pre-
conception women who lack energy are more
prone to iron deficiency, evident in their low
hemoglobin levels.

The nutrition assistance program con-
ducted by midwives in this study was used to
educate the respondents on how to adjust their
diet to meet specific needs, especially in prepa-
ration for pregnancy. Additionally, this program
helped blood-
supplement tablets, leading to a significant in-

participants ~ administer
crease in hemoglobin levels of the intervention
group compared to the control. In Ghana, a sim-
ilar study demonstrated that nutrition education
initiatives administered by companions or care-
givers significantly increased children's food
intake (Marquis et al., 2018). A randomized
experiment that included dietary education re-
ported an improvement in pregnant women's
hemoglobin levels (Sunuwar et al., 2019). Ado-
lescents who received nutrition instruction con-
sumed more calories, protein, vitamin C, thia-
mine, and calcium in their diets (Nonguierma et
al., 2022).

Based on the results, knowledge only
cannot significantly cause changes in the eating
behavior of pre-conception women. Mentoring
also plays a crucial role in providing support for
maternal dietary modifications. Therefore,
changing behavior requires a combination of
methods, and it is beneficial to provide addi-
tional resources such as leaflet media. It was
also noted that not all pre-conception women
who had good knowledge experienced changes
in dietary behavior.



VOLUME 15, NOMOR 1, JANUARY-JUNE 2023

AL-SIHAH: 41
THE PUBLIC HEALTH SCIENCE JOURNAL

CONCLUSIONS

In conclusion, the nutrition assistance
program in this study increased knowledge, self
-efficacy, and hemoglobin levels in pre-
conception women. The combination of inter-
ventions given to the treatment group, includ-
ing educational activities, assistance with food
management, and administration of iron sup-
plement tablets for 8 weeks, proved effective in
preparing pre-conception women to face preg-
nancy with a lower risk of anemia. However,
this study has limitations in the post-test evalu-
ation which was conducted only once rather
than every week. Nutrition intake consumed by
the respondents was also not evaluated, with
more emphasis on the results of examining he-
moglobin levels. Further studies are needed to
assess the type of food intake before and after
the intervention. The results of this study pro-
vide valuable insights for policymakers in the
health sector, suggesting the importance of im-
plementing comprehensive assistance programs
for pre-conception women and families. These
programs should go beyond merely providing
education on dietary choices and extend to
practical support and resources.
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