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play a crucial role in improving maternal knowledge and adherence to supplementation. This
study aimed to examine the association between the quality of IEC provided by health
workers and compliance with MMS consumption among pregnant women. A cross-sectional
study was conducted involving 30 pregnant women selected through a total sampling
method. Data were collected using validated and reliable questionnaires measuring the
quality of IEC and adherence to MMS intake. Descriptive statistics were used to summarize
participant characteristics, and the association between IEC quality and MMS compliance
was analyzed using the Chi-square test. Odds ratios (OR) were calculated to estimate the
strength of the relationship. The majority of respondents received high-quality IEC (63.3%),
and 66.7% of pregnant women reported compliance with MMS consumption. Statistical
analysis revealed a significant association between IEC quality and MMS compliance (p =
0.012). Pregnant women who received high-quality IEC were 10.5 times more likely to adhere
to MMS intake compared with those who received poor-quality IEC (OR = 10.5). The quality
of Information, Education, and Communication (IEC) significantly influences pregnant
women’s compliance with MMS consumption. Strengthening structured, interactive, and
continuous |IEC during antenatal care is recommended to improve adherence to
supplementation and ultimately enhance maternal nutritional outcomes.
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INTRODUCTION

Anemia during pregnancy remains a major global public health concern and contributes
substantially to maternal and neonatal morbidity and mortality (Obeagu & Obeagu, 2025). Maternal
anemia is associated with adverse outcomes such as preterm birth, low birth weight, impaired fetal
growth, and increased risk of maternal complications during delivery (Kabir et al., 2022). To address
micronutrient deficiencies during pregnancy, the use of Multiple Micronutrient Supplements (MMS)
has been increasingly recommended as a more comprehensive intervention compared with iron—
folic acid supplementation alone (Kissell et al., 2024). MMS contains a broader range of essential
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vitamins and minerals that support maternal nutritional status, fetal development, and overall
pregnancy outcomes (Mwangi et al., 2025).

Despite the potential benefits of MMS, the effectiveness of supplementation programs
depends largely on maternal compliance (Smith et al., 2025). Compliance refers to the consistent
use of supplements at the recommended dosage and duration throughout pregnancy (Battung et al.,
2025). However, adherence to micronutrient supplementation remains suboptimal in many settings,
particularly in low- and middle-income countries (Kang et al., 2025). Poor compliance limits the
potential impact of supplementation programs and contributes to the persistent burden of anemia
among pregnant women (Silubonde et al., 2022).

One of the key factors influencing maternal compliance is the quality of Information, Education,
and Communication (IEC) provided by health workers during antenatal care (Lungu et al., 2023).
Effective IEC helps improve mothers’ understanding of the importance of micronutrient
supplementation, addresses misconceptions about side effects, and encourages positive health
behaviors (Kraemer et al., 2022). In rural communities, pregnant women often face additional
barriers to compliance, including limited knowledge about supplement benefits, perceived side
effects, competing daily responsibilities, and insufficient family support (Labonté et al., 2024). These
challenges highlight the importance of clear, structured, and culturally appropriate communication
strategies delivered by trusted health professionals (Sauer et al., 2025).

From a theoretical perspective, health behavior models provide a useful framework for
understanding adherence to supplementation. The Health Belief Model suggests that individuals are
more likely to engage in preventive health behaviors when they perceive themselves as susceptible
to health risks, recognize the benefits of the recommended action, and perceive minimal barriers to
performing the behavior (Intarakamhang & Prasittichok, 2022). Similarly, the Theory of Planned
Behavior emphasizes that attitudes, subjective norms, and perceived behavioral control influence
an individual’'s intention to adopt health-related behaviors (Najafi et al., 2023). Through well-
designed IEC interventions, health workers can strengthen perceived benefits, reduce perceived
barriers, and positively influence attitudes toward MMS consumption (Alfageeh et al., 2025).

Previous studies have shown that counseling and health education can improve adherence to
iron supplementation during pregnancy. However, much of the available evidence focuses primarily
on iron tablets and relies heavily on self-reported adherence measures (Berhane & Belachew, 2022).
Evidence specifically examining the role of IEC in improving compliance with Multiple Micronutrient
Supplements remains limited, particularly in rural Indonesian settings where sociocultural factors
may influence maternal health behaviors. Therefore, this study aims to examine the effect of
Information, Education, and Communication on compliance with MMS consumption among pregnant
women. The findings are expected to provide empirical evidence to support the development of more
effective and context-appropriate IEC strategies to improve maternal nutritional outcomes (Prasetyo
et al., 2023).

METHOD

Research Design

This study employed a quantitative cross-sectional design to examine the association between
Information, Education, and Communication (IEC) and compliance with Multiple Micronutrient
Supplement (MMS) consumption among pregnant women. The study was conducted in September
2025 at an independent midwifery practice in Bondowoso Regency, Indonesia. A cross-sectional
approach was used to assess the relationship between IEC exposure and compliance with MMS
consumption at a single point in time.
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Participants

The study population consisted of all pregnant women attending antenatal care at the selected
midwifery practice who received Multiple Micronutrient Supplements. A total of 30 respondents were
recruited using a total sampling technique. Participants were included if they met the following
criteria: pregnant women in the first to third trimester, currently receiving MMS, able to communicate
effectively, and willing to participate in the study. Pregnant women who declined participation or were
unable to complete the questionnaire were excluded.

Data Collection

Data were collected using a structured questionnaire designed to assess two main variables:
the quality of Information, Education, and Communication (IEC) and compliance with MMS
consumption. The IEC component included indicators such as frequency of counseling, quality of
counseling provided by health workers, and the use of educational media. MMS compliance was
measured based on regularity of supplement intake, adherence to the prescribed dosage, and
consistency with the recommended consumption schedule. Compliance was operationally defined
as consuming at least 90% of the prescribed MMS doses during the previous month.

The research instrument underwent validity and reliability testing prior to data collection.
Validity testing using the Pearson correlation method produced correlation coefficients ranging from
0.45 to 0.78, exceeding the critical value (r-table = 0.361), indicating that all questionnaire items
were valid. Reliability testing using Cronbach’s Alpha resulted in a coefficient of 0.812, indicating
good internal consistency.

Data Analysis

Data analysis consisted of both univariate and bivariate analyses. Univariate analysis was
used to describe the characteristics of respondents and the distribution of study variables. Bivariate
analysis was performed using the Chi-square test to examine the association between IEC quality
and compliance with MMS consumption. The strength of association was interpreted using the Odds
Ratio (OR). A significance level of p < 0.05 was applied for all statistical tests. Data analysis was
performed using the Statistical Package for the Social Sciences (SPSS).

Ethical Clearance

Ethical approval for this study was obtained from the Health Research Ethics Committee of
the Faculty of Health Sciences, Institute of Technology, Science and Health, Dr. Soepraoen Hospital.
All participants were informed about the study objectives, procedures, and their rights as research
participants. Written informed consent was obtained from each respondent prior to participation, and
confidentiality of all collected data was strictly maintained.

RESULT

Respondents’ Characteristics

The analysis showed that most respondents were aged 20-35 years (73.3%), a healthy
reproductive age group, and therefore generally have better awareness of pregnancy health. The
education level was dominated by high school (56.7%), which allows for a more optimal
understanding of IEC information compared to primary education. Most respondents were
housewives (66.7%), who theoretically have more flexible time to attend education and adhere to
the MMS consumption schedule. Most respondents were in the second trimester (46.7%), a period
when micronutrient needs increase and educational interventions are crucial.
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In addition, this characteristic tendency indicates that the productive age group, those with
secondary education, and the unemployed are more likely to comply with MMS consumption
because they find it easier to access health information.

Table 1. Distribution of Characteristics of Pregnant Women (n = 30)

Characteristics Category Frequency Percent
Mother's Age <20 years 4 13.3
20-35 years 22 73.3
> 35 years 4 13.3
Education Elementary—Middle School 8 26.7
Senior High School 17 56.7
College 5 16.7
Work Housewife 20 66.7
Work 10 33.3
Trimester of Pregnancy First trimester 6 20.0
Second Trimester 14 46.7
Third Trimester 10 33.3

IEC Variables and MMS Consumption Compliance

Table 2. Distribution of IEC Variables and MMS Consumption Compliance (n = 30)

Variables Category Frequency Percent
Quality of IEC Good 18 60.0
Not enough 12 40.0
MMS Consumption Compliance Obedient 17 56.7
~Notobey 13 433

Most pregnant women reported receiving good-quality IEC (60%). Regarding compliance,
56.7% of mothers were compliant, while 43.3% were non-compliant. These findings indicate that
although more than half of mothers are compliant, the non-compliance rate remains high and
warrants attention, particularly because low compliance can reduce the effectiveness of the MMS
program.

Relationship between IEC and MMS Consumption Compliance

Table 3. Relationship between IEC and MMS Consumption Compliance (Chi-Square Test)

IEC Obedient Not obey Total p-value
Good 14 (77.8%) 4 (22.2%) 18 (100%) 0.012
Not enough 3 (25%) 9 (75%) 12 (100%)

A p-value of 0.012 (<0.05) from the Chi-Square test indicates a significant relationship between
the quality of IEC and adherence to MMS consumption. Pregnant women who received good-quality
IEC had 77.8% adherence, significantly higher than those who received poor-quality IEC (25%).

Odds Ratio (OR) Calculation
Based on the table:
OR =(14/4)/ (3/9)
OR =(3.5)/(0.33)
OR=10.5
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This means that pregnant women who receive high-quality IEC are 10.5 times more likely to
comply with MMS consumption than mothers who receive low-quality IEC. These results confirm
that IEC quality is a critical determinant of adherence among pregnant women. Clear, consistent,
and easy-to-understand information helps mothers overcome barriers such as forgetting to take their
baby, concerns about side effects, and a lack of motivation. Therefore, improving communication
quality among healthcare workers in antenatal care can significantly contribute to the success of the
MMS program.

DISCUSSION

The findings of this study demonstrate a significant association between the quality of
Information, Education, and Communication (IEC) and compliance with Multiple Micronutrient
Supplement (MMS) consumption among pregnant women. This result highlights the crucial role of
effective health communication in influencing adherence behavior during pregnancy. In primary
maternity care settings, where interactions between midwives and pregnant women occur frequently
through antenatal care visits, the quality of communication can directly shape mothers’
understanding and attitudes toward recommended health practices. Pregnant women who received
higher-quality IEC were more likely to comply with MMS consumption, suggesting that adherence is
not solely determined by the availability of supplements but also by the clarity, consistency, and
effectiveness of health messages delivered by healthcare providers (Breuste et al., 2026; Lestari et
al., 2025).

From a theoretical perspective, these findings can be interpreted through established health
behavior models. The Health Belief Model proposes that individuals are more likely to engage in
preventive health behaviors when they perceive clear benefits and minimal barriers. High-quality IEC
may strengthen mothers' awareness of MMS's health benefits, such as preventing anemia and
supporting fetal development, while also addressing concerns about potential side effects. Similarly,
the Theory of Planned Behavior emphasizes that attitudes, subjective norms, and perceived
behavioral control influence individuals' intentions and actions. |IEC delivered by trusted health
workers can positively shape maternal attitudes toward supplementation, reinforce supportive social
norms, and increase confidence in the ability to maintain consistent supplement intake (Rachmah et
al., 2022).

Despite the positive influence of high-quality IEC, the results indicate that compliance with
MMS consumption remained suboptimal among some pregnant women. This finding suggests that
communication alone may not fully address all determinants of adherence. Several practical barriers
may continue to affect compliance, including forgetfulness, perceived or experienced side effects,
busy daily routines, and limited support from family members or partners. In rural or community-
based settings, sociocultural factors may also influence maternal health behaviors. Therefore,
strengthening IEC should be complemented with additional supportive strategies, such as engaging
family members in counseling sessions, implementing reminder systems, and reinforcing follow-up
monitoring during routine antenatal care visits (Smitha et al., 2024; Efendi et al., 2025).

Several limitations should be considered when interpreting the findings of this study. First, the
relatively small sample size and the use of a single research site may limit the generalizability of the
results to broader populations. Second, the cross-sectional design restricts the ability to establish
causal relationships between IEC and compliance with MMS consumption. Third, compliance data
were collected via self-reported questionnaires, which may introduce recall or social desirability bias.
Nevertheless, the study provides valuable preliminary evidence on the importance of strengthening
IEC strategies within antenatal care services. Future research using larger samples, multi-site
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settings, and longitudinal or interventional study designs would be beneficial for better understanding
causal pathways and identifying the most effective IEC approaches to improve MMS adherence
among pregnant women.

CONCLUSION

This study demonstrates that the quality of Information, Education, and Communication (IEC)
is significantly associated with compliance with Multiple Micronutrient Supplement (MMS)
consumption among pregnant women. Pregnant women who received higher-quality IEC were
substantially more likely to adhere to recommended MMS intake, highlighting the critical role of
effective health communication in supporting maternal nutritional interventions. These findings
suggest that strengthening structured, clear, and context-appropriate IEC within antenatal care
services is essential to improve supplementation adherence. Healthcare providers, particularly
midwives, should emphasize personalized counseling on the benefits of MMS, the correct dosage,
and the management of potential side effects, while also using supportive strategies such as visual
educational materials, digital reminder systems, and family involvement to enhance maternal
compliance and ultimately improve pregnancy-related health outcomes.

REFERENCES

Alfageeh, M., Suwantika, A. A., Postma, M. J., Nugrahani, A. D., Setyani, R. A., & Zakiyah, N. (2025).
Maternal perspectives on Multiple Micronutrient Supplementation (MMS) in Indonesia: a cross-
sectional study of knowledge, attitudes, and acceptance. BMC Public Health, 25(1), 4062.
https://doi.org/10.1186/s12889-025-24885-5

Battung, S. M., Groen, H., & van der Beek, E. M. (2025). Prenatal multiple micronutrient supplementation
in the Parepare district, Indonesia: population characteristics and intake adherence. BMC Public
Health, 25(1), 983. https://doi.org/10.1186/s12889-025-22129-0

Berhane, A., & Belachew, T. (2022). Effect of preconception picture-based health education and
counseling on adherence to iron-folic acid supplementation to improve maternal pregnancy and
birth outcome among women who plan to become pregnant: “Randomized Controlled Trial”.
Clinical Nutrition Open Science, 41, 98-105. https://doi.org/10.1016/j.nutos.2021.12.002

Breuste, N. J., Schippert, C., & von Versen-Hoynck, F. (2026). Adherence to vitamin and dietary
supplement intake in fertility and pregnancy care: insights into knowledge, information satisfaction,
and formulation variability. Archives of Gynecology and Obstetrics, 313(1), 17.
https://doi.org/10.1007/s00404-025-08288-w

Efendi, K. A., Ari Yuniastuti, & Intan Zainafree. (2025). Perceptions and beliefs of adolescent girls
regarding adherence to iron supplementation: An analysis using the health belief model. Nursing
and Health Sciences Journal (NHSJ), 5(3), 364—-372. https://doi.org/10.53713/nhsj.v5i3.570

Intarakamhang, U., & Prasittichok, P. (2022). Causal model of health literacy in dietary supplement use
and sufficient health behavior among working-age adults. Heliyon, 8(11), e11535.
https://doi.org/10.1016/j.heliyon.2022.e11535

Kabir, M. A., Rahman, M. M., & Khan, M. N. (2022). Maternal anemia and risk of adverse maternal health
and birth outcomes in Bangladesh: A nationwide population-based survey. PLOS ONE, 17(12),
e€0277654. https://doi.org/10.1371/journal.pone.0277654

Kang, B. A., Britton, J., Olarewaju, O. K., Luitel, A., Stephens, D., & Rimal, R. N. (2025). A systematic
review of methodological approaches and measurement of adherence to micronutrient
supplementation among women of reproductive age in low-and middle-income countries. BMC
Public Health. https://doi.org/10.1186/s12889-025-24944-x

Islami & Maulina 164



Volume 04 Number 02

Health and Technology Journal (HTech))  »ooniibe

e-ISSN: 2985-959X

Kissell, M. C., Pereira, C., Gomes, F., Woldesenbet, K., Tessema, M., Kelemu, H., Noor, R., Escubil, L.,
Panicker, A., Mishra, A., Hoang, M. A., Kroeun, H., Sauer, C., Sokchea, M., Karakochuk, C. D.,
Horino, M., West, K. P., Seita, A., Toure, D., .. . Mwangi, M. N. (2024). Acceptability of Antenatal
Multiple Micronutrient Supplementation (MMS) Compared to lron and Folic Acid (IFA)
Supplementation in Pregnant Individuals: A Narrative Review. Nutrients, 17(18), 2994.
https://doi.org/10.3390/nu17182994

Kraemer, K., Beesabathuni, K., Askari, S., Khondker, R., Khan, T. U., Rahman, M., Gibson, S., Merritt,
R., Bajoria, M., Lingala, S., Bipul, M., & Tshering, P. P. (2022). Knowledge, Attitudes and Practices
of Pregnant Women and Healthcare Providers in Bangladesh regarding Multivitamin Supplements
during Pregnancy. Healthcare, 11(5), 713. https://doi.org/10.3390/healthcare11050713

Labonté, J. M., Hoang, M. A., Panicker, A., Kroeun, H., Sokchea, M., Sambo, S., Sokhal, V., Sauer, C.,
Chea, M., & Karakochuk, C. D. (2024). Exploring factors affecting adherence to multiple
micronutrient supplementation during pregnancy in Cambodia: A qualitative analysis. Maternal &
Child Nutrition, 21(1), e13745. https://doi.org/10.1111/mcn.13745

Lestari, F., Triana Indrayani, & Risza Choirunissa. (2025). The effect of education using booklet media
on pregnant women’s knowledge about Chronic Energy Deficiency (CED). Nursing and Health
Sciences Journal (NHSJ), 5(3), 411-419. https://doi.org/10.53713/nhsj.v5i3.578

Lungu, G. G., Chodzaza, E., Kamanga, M., Chikazinga, W., & Jere, D. (2023). Status of information,
education, and communication as perceived by clients receiving antenatal care at Chiradzulu
District Hospital in Malawi. BMC Women's Health, 23(1), 53. https://doi.org/10.1186/s12905-023-
02209-2

Mwangi, M. N., Mukendi, E. T., Pereira, C., Gomes, F., Kissell, M. C., Pandav, R., Waudo, M. N., Birhanu,
T. T., Ayele, A., McCoall, A., Van Liere, M. J., Osendarp, S. J., & Fox, M. J. (2025). Scaling up
antenatal multiple micronutrient supplementation in Africa: A unified call for action. Nutrition, 141,
112911. https://doi.org/10.1016/j.nut.2025.112911

Najafi, S., Mohammadkhah, F., Harsini, P. A., Sohrabpour, M., & Jeihooni, A. K. (2023). Effect of
educational intervention based on the theory of planned behavior on promoting preventive
behaviors of oral cancer in rural women. BMC Women's Health, 23(1), 249.
https://doi.org/10.1186/s12905-023-02411-2

Obeagu, G. U., & Obeagu, E. I. (2025). Complications of anemia in pregnancy: An updated overview for
healthcare professionals. Medicine, 104(35), e44246.
https://doi.org/10.1097/MD.0000000000044246

Prasetyo, Y. B., Permatasari, P., & Susanti, H. D. (2023). The effect of mothers’ nutritional education and
knowledge on children’s nutritional status: a systematic review. International Journal of Child Care
and Education Policy, 17(1), 11. https://doi.org/10.1186/s40723-023-00114-7

Rachmah, Q., Astina, J., Atmaka, D. R., & Khairani, L. (2022). The Effect of Educational Intervention
Based on Theory of Planned Behavior Approach on Complementary Feeding: A Randomized
Controlled Trial. International Journal of Pediatrics, 2023(1), 1086919.
https://doi.org/10.1155/2023/1086919

Sauer, C., Sokchea, M., Sreang, S., Kroeun, H., Hun, V., Sen Gupta, A., Rattana, K., Chea, M., & Hoang,
M. A. (2025). Exploring Behavioral Interventions to Enhance Adherence to Multiple Micronutrient
Supplementation Among Pregnant Women in Cambodia: A Mixed-Methods Study. Nutrients, 18(4),
583. https://doi.org/10.3390/nu18040583

Silubonde, T. M., Draper, C. E., Baumgartner, J., Ware, L. J., Smuts, C. M., & Norris, S. A. (2022).
Barriers and facilitators of micronutrient supplementation among non-pregnant women of
reproductive age in Johannesburg, South Africa. PLOS global public health, 2(11), e0001310.
https://doi.org/10.1371/journal.pgph.0001310

Smith, E. R., Gomes, F., Adu-Afarwuah, S., Aguayo, V. M., El Arifeen, S., Bhutta, Z. A., Caniglia, E. C.,
Christian, P., Devakumar, D., Dewey, K. G., Fawzi, W. W., Friis, H., Gomo, E., Guindo, O.,
Hallamaa, L., Isanaka, S., Keestel, P., Lachat, C., Maleta, K., ... Sudfeld, C. R. (2025). Contribution

Islami & Maulina 165



Volume 04 Number 02

Health and Technology Journal (HTech))  »ooniibe

e-ISSN: 2985-959X

of Maternal Adherence to the Effect of Multiple Micronutrient Supplementation During Pregnancy:

A Systematic Review and Individual Participant Data Meta-analysis. Advances in Nutrition, 16(7),
100455. https://doi.org/10.1016/j.advnut.2025.100455

Smitha, M. V., Indumathi, P., Parichha, S., Kullu, S., Roy, S., Gurjar, S., & Meena, S. (2024). Compliance
with Iron-Folic Acid supplementation, associated factors, and barriers among postpartum women

in Eastern India. Human Nutrition & Metabolism, 35, 200237.
https://doi.org/10.1016/j.hnm.2023.200237

Islami & Maulina 166



