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ABSTRACT

The nutritional status of pregnant women is a major
determinant of maternal and fetal health. Not only malnutrition
such as anemia and chronic energy deficiency (CED), but also
excess nutrition such as obesity can cause pregnancy
complications. However, most nutritional interventions have
not considered variations in nutritional status based on
maternal body mass index (BMI). Nutrition education is one of
the important interventions bto improve knowledge and change
nutritional consumption behavior. This study aims to evaluate
the effectiveness of nutritional education on the nutritional
status of pregnant women and their fetuses. The study used a
pre-post test design with a quantitative approach on 60
pregnant women in the second trimester who received nutrition
education for 4 weeks. The parameters measured were changes
in hemoglobin levels, upper arm circumference (MUAC), and
weight gain. The results showed a significant increase in the
average hemoglobin level (p <0.05) and MUAC after the
intervention. Nutrition education has been proven effective in
improving the nutritional status of pregnant women, both in
terms of anemia, energy, and weight. This intervention should
be an integral part of antenatal care (ANC) services, taking into
account the diversity of maternal nutritional status and socio-
economic background.
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INTRODUCTION

Maternal health is important for the welfare of future generations. One of the main aspects
that affects a healthy pregnancy is the nutritional status of the mother during pregnancy. Lack of
nutrients in pregnant women can cause complications such as anemia, low birth weight (LBW), and
even maternal and neonatal death. Based on data from the World Health Organization (WHO), more
than 40% of pregnant women in the world experience anemia, mostly caused by iron deficiency
which can be prevented through proper nutrition education and intervention (World Health
Organization (WHO), 2021) . Anemia in pregnant women is called "potential danger to mother
child", which is why anemia requires serious attention from all parties involved in health services
because it is one of the causes of maternal death (Ni Made Risma Dewi et al., 2023) .

In addition to the problems of anemia and Chronic Energy Deficiency (CED), Indonesia also
still faces serious challenges in reducing the Maternal Mortality Rate (MMR). Based on the 2022
Indonesian Health Profile report, the MMR is still at 189 per 100,000 live births, which shows that
many pregnant women still experience preventable complications, including those related to
malnutrition and lack of access to quality health services (Ministry of Health of the Republic of
Indonesia, 2023) . Poor nutritional status, such as anemia and CED, is known to be a major risk factor
that increases maternal vulnerability to complications during pregnancy and childbirth (UNICEF,
2023) .

In Indonesia, nutritional problems in pregnant women are still a serious challenge. Riskesdas
2018 reported that 48.9% of pregnant women experienced anemia and around 24.2% experienced
chronic energy deficiency (CED) which is characterized by an upper arm circumference <23.5 cm.
This condition has an impact on increasing the risk of fetal growth and development disorders,
including stunting in children in the future (Ministry of Health of the Republic of Indonesia, 2023) .
Therefore, intervention efforts based on nutritional education are very important in order to prevent
nutritional problems early on.

In addition to malnutrition, excess nutrition in pregnant women is also a problem that cannot
be ignored. Excess weight and obesity during pregnancy can increase the risk of obstetric
complications such as preeclampsia, gestational diabetes, fetal macrosomia, and cesarean delivery
(Poston et al., 2016) . This condition is also associated with long-term risks such as obesity and
metabolic syndrome in children later in life. Therefore, nutritional education is not only aimed at
preventing malnutrition due to nutritional deficiencies, but must also include efforts to control
excessive intake that is not in accordance with the metabolic needs of pregnant women.

According to WHO (2021), the nutritional intervention approach during pregnancy should
be balanced and individualized, because maternal nutritional needs differ depending on the initial
body mass index (BMI) status of pregnancy. However, in many studies and interventions, including
this study, inclusion criteria often do not require initial BMI as a basis for screening, so it is important
to consider the possibility of variations in nutritional status (both undernutrition and overnutrition)

in the samples involved. Thus, the nutritional interventions provided must remain adaptive to the
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multiple nutritional risks that are increasingly found in the pregnant maternal population, especially
in developing countries such as Indonesia (Popkin et al., 2020) .

Previous studies have also shown that low maternal education levels correlate with a lack of
knowledge about pregnancy nutrition, which results in inappropriate food consumption patterns.
A study by Ramadhani et al. (2021) revealed that pregnant women with basic education are more
likely to experience anemia than mothers with secondary or higher education, due to a lack of
understanding of the importance of consuming micronutrients such as iron and folic acid. In
addition, the results of a study by Sari and Dewi (2022) also stated that the level of maternal
education affects compliance in consuming Fe tablets and following nutritional recommendations
given by health workers. Thus, efforts to educate pregnant women about nutrition not only need to
pay attention to aspects of content and delivery methods, but also need to be adjusted to the level of
education and socio-cultural background of the mother so that it can be accepted and applied
effectively in everyday life.

Nutrition education for pregnant women aims to increase knowledge, awareness, and
practice of consuming balanced nutritious food during pregnancy. Research shows that nutrition
education provided by health workers systematically can increase the intake of important
micronutrients such as iron, calcium, and folic acid, and improve the nutritional status of pregnant
women (Hamidah, 2025) . In addition, education can encourage compliance with the consumption
of supplements such as Fe tablets, which have so far had low levels of compliance in various regions.

Effective education programs must be participatory, iterative, and linked to local practices
and dietary patterns. Education that is one-way and not tailored to the cultural context tends to be
less successful in changing pregnant women's consumption behavior (Uyun, 2024) . Educational
interventions involving individual and group counseling resulted in significant improvements in
hemoglobin levels and mid-upper arm circumference of pregnant women (UNICEF, 2023) .

In addition to educational factors, family support and the availability of nutritious food also
influence the effectiveness of behavioral change. Good knowledge without adequate environmental
support and economic access is often not enough to create real change (Sirnan, Helni Sadid Parassab,
2025). Therefore, a multisectoral approach involving families, health workers, and local
governments is needed to strengthen the impact of nutritional education on pregnant women
(Lailiyah, 2023) .

Based on this background, this study aims to evaluate the effect of nutrition education on
improving the nutritional status of pregnant women, especially through the parameters of
hemoglobin levels, upper arm circumference, and body weight. This study is expected to contribute
to formulating more effective and contextual maternal health interventions in primary health

services.
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METHODS

This study used a pre-experimental pre-post test design with a quantitative approach. The
population was pregnant women in the second trimester registered at Puskesmas Kampung Baru.
A total of 60 respondents were selected by purposive sampling based on the inclusion criteria:
gestational age 13-27 weeks, no comorbidities, and willing to undergo regular education.
Interventions in the form of nutritional education were carried out once a week for 4 weeks by a
nutritionist, covering the following materials: nutritional needs of pregnant women, examples of
balanced menus, and the importance of consuming Fe tablets. Data were collected through
measurements carried out before and after the intervention on the variables of hemoglobin levels
(hb), upper arm circumference (MUAC) and weight gain using forms and measuring instruments
such as HB meters, digital scales and MUAC tapes. In addition, researchers also conducted
structured interviews with questionnaires for respondent characteristic data . Data analysis used a

paired t-test with a significance level of p <0.05.

RESULTS
Table 1. Comparison of Average Nutritional Status of Pregnant Women Before and After
Nutrition Education

Before Intervention After Intervention (Mean+ p-value (Paired t-

Variables
(Mean = SD) SD) Test)
Hemoglobin Level
104 £0.7 11.6 £0.6 0.001*
(g/dL)
MUAC (cm) 221+1.3 234+1.1 0.002*
Body Weight (kg) 53.2+5.0 55.0+5.1 0.015*

The average hemoglobin level before the intervention was 10.4 g/dL indicating mild anemia
in pregnant women. After four weeks of nutritional education, the average increased to 11.6 g/dL.
This increase was considered statistically significant with a p value of 0.001 . These results indicate
that education about consuming iron-rich foods and the importance of consuming Fe tablets
successfully improved the hemoglobin status of pregnant women.

The average MUAC of pregnant women before the intervention was 22.1 cm, which is in the
risk category of Chronic Energy Deficiency (CED). After education, the average increased to 23.4 cm
with a p value = 0.002 . This increase indicates an improvement in the energy status of pregnant
women. Nutrition education plays a role in increasing mothers' understanding of the importance of
adequate energy consumption from carbohydrates, healthy fats, and proteins.

The average weight of pregnant women before the intervention was 53.2 kg, and after the
intervention increased to 55.0 kg. The results of the analysis showed a significant difference with p
= 0.015 . This indicates that nutrition education helps mothers understand the need for additional

calories during pregnancy and encourages increased food intake in a healthy and controlled manner.
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DISCUSSION
1. Average Hemoglobin Level

After being given nutrition education for four weeks, the average hemoglobin level increased
from 10.4 g/dL to 11.6 g/dL (p=0.001 ), indicating an improvement in mild anemia status in pregnant
women. According to research conducted by (Syarifah, 2024) the results of the tabulation test
between before and after giving iron tablets showed that there was an effect of giving iron tablets
on the hemoglobin levels of female students. This study is also supported by research from (Diddana
et al., 2018) in Ethiopia which found that nutrition education increased the compliance of pregnant
women in consuming iron and had an impact on reducing the prevalence of anemia by up to 30%.

the Health Belief Model theory, changes in health behavior such as increasing nutrient intake
can occur when individuals are aware of the risk of disease (anemia), understand the benefits of
action (iron consumption), and feel confident in being able to change their behavior (self-efficacy).
Education plays an important role in shaping these perceptions (Anin Wijayanti & Siti Solihat
Holida, 2024) .

Diddana et al.'s (2018) research in Ethiopia also supports this finding, where nutritional
education based on a health belief model can significantly increase hemoglobin levels in pregnant
women by up to 30%.

Health education is an effort to form healthy conscious behavior through the delivery of
information and motivation (Anin Wijayanti & Siti Solihat Holida, 2024) . In the context of
pregnancy, education plays a role in increasing maternal awareness of the importance of iron intake

to prevent anemia that can endanger the mother and fetus (Mujandari & Khairani, 2025) .

2. Average MUAC

The mean MUAC increased from 22.1 cm to 23.4 cm after nutrition education ( p = 0.002 ),
indicating an increase in energy and protein intake in pregnant women. According to previous
research conducted by (Garg & Kashyap, 2022) found that nutrition education in pregnant women
showed an average increase in MUAC of 1.2 cm after 6 weeks, compared to the control group
without education. The use of visual food guides and interactive sessions played an important role.
(Sunuwar et al., 2019) that a 6-week nutrition counseling program significantly improved the energy
status of pregnant women through increased MUAC and body weight.

According to Maslow’s Hierarchy of Needs Theory , fulfilling physiological needs such as
adequate and nutritious food intake is a basic human need (Sunarya, 2022) . The increase in MUAC
reflects the fulfillment of these needs obtained from the consumption of balanced carbohydrates,
proteins, and fats introduced in education.

Research by Garg and Kashyap (2022) also showed that 6 weeks of nutrition education
increased the average MUAC of pregnant women by 1.2 c¢cm, supporting the effectiveness of
education-based interventions on energy status.

According to Maslow's basic needs theory, fulfilling physiological needs (including
nutrition) is the main priority for body balance. MUAC is used as an indicator to detect the risk of
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KEK, and its increase reflects the improvement of pregnant women's energy reserves.
With the increasing understanding of mothers about energy needs during pregnancy and examples
of balanced nutritional menus provided during education, there is a change in consumption

behavior that has an impact on improving energy status.

3. Average Weight of Pregnant Women

The average weight of pregnant women increased from 53.2 kg to 55.0 kg after nutrition
education ( p = 0.015 ), reflecting an increase in calorie consumption that is more in line with
pregnancy needs. This study is in line with research conducted by (Ayushree, 2020) studied
nutritional education interventions for pregnant women in food-insecure areas. The results showed
an average weight gain of 2.1 kg after 4 weeks of intensive education on local diets based on plant
and animal sources . This study is supported by research (Sulistiawati et al., 2021) with statistical
analysis results showing that education based on pre-pregnancy BMI nutritional status is effective
in adjusting the weight gain of pregnant women. Providing information on healthy living during
pregnancy to pregnant women who are overweight (obese) can also control weight gain, dietary
habits and physical activity.

According to Bandura's social learning behavior theory, behavior is influenced by
interactions between individuals, the environment, and cognition. Nutrition education functions as
an external stimulus that encourages mothers to adopt better and more balanced eating behaviors.
Weight gain occurs because mothers better understand the types of food and portions recommended
to support fetal growth and maintain their health, especially after being given knowledge in the
form of visuals, modules, and group discussions (Anin Wijayanti & Siti Solihat Holida, 2024) .

CONCLUSIONS
This study aims to evaluate the effect of nutrition education on improving the nutritional
status of pregnant women as measured by three main parameters: hemoglobin levels, upper arm
circumference (MUAC), and body weight. Based on the results obtained, it can be concluded that:
1. Nutrition education significantly increased the hemoglobin levels of pregnant women from an
average of 10.4 g/dL to 11.6 g/dL (p = 0.001), indicating an improvement in mild anemia status.
2. Upper arm circumference (UMC) also increased significantly, from an average of 22.1 cm to 23.4
cm (p = 0.002), indicating an increase in energy status and a decreased risk of Chronic Energy
Deficiency (CED).
3. Maternal weight gain increased significantly, from an average of 53.2 kg to 55.0 kg (p = 0.015),
reflecting improvements in calorie and macronutrient intake during pregnancy.
These results indicate that structured and sustainable nutrition education interventions can
have a positive impact on the nutritional status of pregnant women. Thus, nutrition education needs
to be an integral part of antenatal care (ANC) services in primary health care facilities, especially

with an approach that is appropriate to the social context and education level of the mother.

BIDAN Page 6


https://creativecommons.org/licenses/by/4.0/

This work is licensed under a Creative Commons Attribution 4.0 International license
Bulletin of Inspiring Developments and Achievements in Midwifery (BIDAN)
Vol. 02, No. 1, June 2025

ACKNOWLEDGMENT
Thank you to the respondents and all related parties who have helped in the research process
and provided input for the perfection of this research report, so that the researcher can complete this

research well.

REFERENCES

Anin Wijayanti, S. R., & Siti Solihat Holida. (2024). Textbook of Health Education and Promotion.

Ayushree, A. (2020). Nutrition counselling during pregnancy on maternal weight gain Nutrition
counselling during pregnancy on maternal weight gain. January.

Diddana, T. Z., Kelkay, G. N., Dola, A. N., & Sadore, A. A. (2018). Effect of Nutrition Education
Based on Health Belief Model on Nutritional Knowledge and Dietary Practice of Pregnant
Women in Dessie Town, Northeast Ethiopia: A Cluster Randomized Control Trial. Journal of
Nutrition and Metabolism, 2018. https://doi.org/10.1155/2018/6731815

Garg, A., & Kashyap, S. (2022). Effect of counseling on nutritional status during pregnancy. Indian
Journal of Pediatrics, 73(8), 687-692. https://doi.org/10.1007/BF02898446

Hamidah, S. (2025). The Effect of Balanced Nutrition Education on Knowledge and Weight Gain of Pregnant
Women in the First Trimester. 4(1), 16-23.

Ministry of Health of the Republic of Indonesia. (2023). Indonesia Health Profile.

Ministry of Health of the Republic of Indonesia. (2023). Pocket Book of Anemia Prevention in
Pregnant Women and Adolescent Girls. In IEEE Sensors Journal (Vol. 5, Issue 4).
http://dx.doi.org/10.1016/j.snb.2010.05.051

Lailiyah, K. (2023). The Role of the National Population and Family Planning Agency in Accelerating
Stunting Reduction. AT-TAWASSUTH: Jurnal Ekonomi Islam, VIII(I), 1-19.

Mujandari, B. R., & Khairani, F. (2025). Improving the Health of Pregnant Women with Anemia Through
Education and Monitoring Programs in Mantang Village. 2(1), 1-11.

Ni Made Risma Dewi, Riski Oktafia, & Eny Hernani. (2023). Implementation of Health Education
About Nutritional Needs in Mothers with Anemic Pregnancy. Journal of Science and Health,
7(1), 84-92. https://doi.org/10.57214/jusika.v7il1.281

Popkin, B. M., Corvalan, C., & Grummer-Strawn, L. M. (2020). Dynamics of the double burden of
malnutrition and the changing nutrition reality. The Lancet, 395(10217), 65-74.
https://doi.org/10.1016/S0140-6736(19)32497-3

Poston, L., Caleyachetty, R., Cnattingius, S., Corvalan, C., Uauy, R., Herring, S., & Gillman, M. W.
(2016). Preconceptional and maternal obesity: epidemiology and health consequences. The
Lancet  Diabetes &  Endocrinology, 4(12), 1025-1036. https://doi.org/10.1016/52213-
8587(16)30217-0

Sirnan, Helni Sadid Parassab, A. A. (2025). POLICY ALTERNATIVES IN SUPPORTING FOOD
SECURITY. 13(1), 47-64.

Sulistiawati, R., Fitriani, H., & Zakiyya, A. (2021). Education Based on Pre-Pregnancy BMI Status in
an Effort to Improve. Scientific Journal of Midwives, 9(1), 1-10.

Sunarya, F. R. (2022). The Urgency of Abraham Maslow's Hierarchy of Needs Theory in an
Organization. ~SALAM:  Jurnal ~ Sosial Dan  Budaya  Syar-I,  9(2), 647-658.
https://doi.org/10.15408/sjsbs.v9i3.25916

Sunuwar, D. R., Sangroula, R. K., Shakya, N. S., Yadav, R., Chaudhary, N. K., & Pradhan, P. M. S.
(2019). Effect of nutrition education on hemoglobin level in pregnant women: A quasi-

BIDAN Page 7


https://creativecommons.org/licenses/by/4.0/

This work is licensed under a Creative Commons Attribution 4.0 International license
Bulletin of Inspiring Developments and Achievements in Midwifery (BIDAN)
Vol. 02, No. 1, June 2025

experimental study. PLoS ONE, 14(3), 1-12. https://doi.org/10.1371/journal.pone.0213982
Syarifah, M. R. D. F. A. and A. S. (2024). The Effect of Giving Fe Tablets on Hemoglobin Levels of Grade
11 Female Students of the Social Sciences Department in Man 4 Denanyar, Jombang District.
UNICEF. (2023). Maternal Nutrition in Indonesia: Landscape Analysis and Recommendations. In
UNICEF Indonesia. https://www.unicef.org/indonesia/media/21766/file/Gizi Ibu di Indonesia
- Analisis Lanskap dan Rekomendasi.pdf.pdf
Uyun, L. (2024). COMMUNITY SERVICE IN IMPROVING THE QUALITY OF PUBLIC. 1(1), 35-44.
World Health Organization (WHO). (2021). Amnaemia in  women and  children.
https://www.who.int/data/gho/data/themes/topics/anaemia_in_women_and_children

BIDAN Page 8


https://creativecommons.org/licenses/by/4.0/

