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Anemia in pregnancy is a health problem which impacts the
mother and fetus, includes the risk of bleeding, premature
birth, and low birth weight. Data from the Indonesian Health
Survey (SKI) in 2023 showed that the prevalence of anemia
in Indonesia in pregnant women was 27.7%. This study aims
to evaluate the effectiveness of administering MMS tablets in
increasing hemoglobin levels in pregnant women. The
research method used a randomized controlled study design
such as an experiment with pre-test dan post-test with control
group design. The total population of pregnant women at
Telaga Biru Health Center was 204 pregnant women and total
sample was 34 respondents. Respondents were pregnant
women in their third trimester with a diagnosis of mild to
moderate anemia, who were given MMS tablets for 30 days.
Hemoglobin level data were measured before and after the
intervention. The results showed Before the intervention, as
many as 10 respondents (58.8%) were included in the anemia
category, and only 7 respondents (41.2%) were not anemic.
After the intervention, the number of pregnant women who
were still anemia decreased drastically to only 2 people
(11.8%), while those who were not anemic increased to 15
people (88.2%) and significant increase in hemoglobin levels
after the administration of MMS with p-value(0.01<0.05),
indicating that MMS tablets are effective as nutritional
therapy to treat anemia in pregnancy. This study confirms
that giving MMS supplements can be an alternative strategy
in anemia control programs in pregnant women, especially in
areas with high anemia incidence.
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INTRODUCTION (CHAPTER)

Anemia in pregnant women is one of the public health problems that is still widely found,
especially in developing countries (1-3). The World Health Organization (WHO) states that
around 40% of pregnant women in the world experience anemia, with a higher incidence in
Southeast Asia, including Indonesia (1,4,5). According to the World Health Organization (WHO),
in 2023, around 35.5% of pregnant women worldwide will experience anemia. A meta-analysis
covering more than 1.2 million pregnant women reported a prevalence of anemia of 36.8%, with
the highest rate occurring in the third trimester of pregnancy. The highest prevalence of anemia
was found in Africa (around 61.3%) and Southeast Asia (around 52.5%), indicating that anemia in
pregnancy is a serious public health problem in developing countries (1).

Anemia in pregnancy can have negative impacts on both the mother and the fetus, such as fatigue,
impaired fetal development, premature birth, and increased risk of maternal and infant death (6,7).
The main cause of anemia in pregnant women is iron deficiency, but it is not uncommon for it to
be accompanied by deficiencies in other micronutrients such as folic acid, vitamin A, vitamin B12,
and zinc (7). So far, the intervention commonly used is the administration of iron (Fe) tablets, but
its success is often hampered by low compliance with consumption and a lack of micronutrient
components that support red blood cell formation (7,8).

The incidence of anemia in pregnant women in the first trimester of pregnancy is 20%, the second
trimester is 70%, and the third trimester is 70%. This is because in the first trimester of pregnancy,
the iron needed is small because menstruation occurs and fetal growth is still slow (9—11). Entering
the second to third trimester, the blood volume in a woman's body will increase by 35%, this is
equivalent to 450 mg of iron to produce red blood cells (12—14). Red blood cells must carry more
oxygen for the fetus. Meanwhile, during childbirth, an additional 300-350 mg of iron is needed
due to blood loss. Until giving birth, pregnant women need around 40 mg of iron per day or twice
the requirement for non-pregnant women (14)

The hemoglobin level of pregnant women is related to the length of the baby that will be born, the
higher the HB level, the longer the size of the baby that will be (15,16). Iron is very much needed
during pregnancy, lack of iron can affect pregnancy such as abortion, premature birth, fetal growth
retardation in the womb and easy amniotic infection). Iron deficiency causes a decrease in
hemoglobin levels so that anemia occurs (17,18).

Data from the Indonesian Health Survey (SKI) in 2023 showed that the prevalence of anemia in
Indonesia in pregnant women was 27.7%. When compared with the 2018 Riskesdas data, it showed
a decrease of 21.2%, from 48.9% to 27.7% (19). In Gorontalo Province in 2021, the incidence of
anemia in pregnant women was around 39.6%, where Boalemo was the regency with the highest
incidence of anemia in pregnant women which was 16.9%, the second highest was North
Gorontalo Regency at 12.1%, the third highest was Gorontalo Regency at 4.1%, the fourth was
Gorontalo City at 3.4%, and Bone Bolango Regency was the fifth highest at 1.9% and finally
Pohuwato Regency at 1.2%.

One of the government's efforts to overcome anemia in women of childbearing age and pregnant
women is through a program that provide Fe tablets. Each Fe tablet contains 200 mg of ferrous
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sulfate and 0.25 mg of folic acid or equivalent to 60 mg of iron (20,21). Fe tablets have long been
used as the main intervention in treating anemia in pregnant women, but their effectiveness is often
limited because they only address iron and folic acid deficiencies, while anemia in pregnancy is
generally multifactorial (21,22). As a more comprehensive solution, Multiple Micronutrient
Supplement (MMS) offers advantages with a content of 15 essential micronutrients that support
hemoglobin formation, energy metabolism, and overall pregnancy health (23)). Based on scientific
evidence and WHO recommendations, MMS administration has been proven to be more effective
in increasing hemoglobin levels, reducing the risk of anemia, and improving pregnancy outcomes
compared to single Fe tablets, so it is worthy of consideration as the main alternative in pregnancy
supplementation programs, especially in areas with a high prevalence of anemia and malnutrition
(23,24).

As an alternative and innovative effort, Multiple Micronutrient Supplement (MMS)
supplementation began to be recommended by WHO in 2020 as a potential intervention to replace
single Fe tablets in pregnant women. MMS contains iron, folic acid, and 13 other important
micronutrients that play a role in the formation of hemoglobin and body metabolism (25,26).
Several studies have shown that MMS administration is more effective in increasing hemoglobin
levels, reducing the incidence of anemia, and improving the overall nutritional status in pregnant
women.

In addition, adequate intake of essential vitamins and minerals (micronutrients) is essential during
pregnancy for maternal health and fetal development. Inadequate nutrient intake before and during
pregnancy, coupled with increased metabolic needs during pregnancy, can result in individuals
suffering from one more micronutrient deficiencies, especially in low- and middle-income
countries (27,28). Micronutrients are essential for pregnant women for healthy development,
disease prevention, and well-being. Although only needed in small amounts, micronutrients are
not produced by the body, so they must be obtained from food or supplements. The MMS tablet
formula contains 15 micronutrients to support a healthy pregnancy (Tuncalp et al., 2022). MMS
tablets are not just supplements, but strategic nutritional interventions that are important for
protecting maternal and fetal health during pregnancy. With a more complete composition and
broader effects than regular Fe tablets, MMS deserves to be part of the standard of antenatal care,
especially in areas with a high prevalence of anemia and malnutrition (29).

However, the application of MMS in antenatal care is still limited and uneven in various regions,
so further research is needed to see its effects directly on anemia status. Therefore, this study was
conducted to determine the effect of MMS administration on changes in anemia status in pregnant
women using a quasi-experimental design (quasi-experimental).The results of this study are
expected to be the basis for consideration in developing nutritional supplementation policies
during pregnancy.
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METHOD

Type of Research

This is a quantitative research using Quasi Experimental design called Equivalent Pretest-Postest
With Control Group Design. This research was conducted on January 03rd of 2024 to February
03rd of 2024 at the Telaga Biru Health Center.

Population and Sample

The sampling technique used was purposive sampling, which is determining the sample to be taken
based on inclusion and exclusion criteria. Inclusion criteria are 1) pregnant women in the third
trimester, 2) pregnant women who experience mild and moderate anemia, 3) pregnant women who
only consume Fe tablets (without consuming any vitamins), 4) pregnant women who are willing
to be respondents, and 5) pregnant women who are registered in the Telaga Biru Health Center
work area. Meanwhile, exclusion criteria are 1) pregnant women with anemia who experience
complications and complications in pregnancy, 2) pregnant women who are not compliant in
consuming MMS tablets according to recommendations (intervention group) and those who are
not compliant in consuming Fe tablets according to recommendations (control group). The total
population of pregnant women at Telaga Biru Health Center was 204 pregnant women, with the
number of pregnant women in the third trimester add up to 53 pregnant women. After that, a
sampling technique was carried out according to the inclusion and exclusion criteria, hence the 36
respondents were obtained consisting of 19 subjects in intervention grous and 17 in control group.
However, there were 2 respondents in the intervention group who drop out, so that the total
respondents analyzed were 17 pregnant women in the intervention group and 17 pregnant women
in the control group.

Data Collection

The HB measurement tool used was a digital hemoglobin device to measure hemoglobin levels in
pregnant women before and after the intervention.There is also MMS tablets given to the
intervention group as many as 30 tablets for 30 days consumed 1 tablet/day. In administering MMS
tablets, researchers will be assisted by health cadres to fill out the compliance control sheet for
consuming MMS tablets. In addition to the two instruments above, the instruments used are the
MMS consumption control sheet and the Hb level examination result sheet for pregnant women.
This is done to ensure that the intervention given is appropriate and controlled. In addition,
researchers made a whatsapp group as a medium of communication between researchers and
respondents.

Intervention

MMS from UNIMMAP, KIRK (Humanitarian). MMS tablets amount is 180 tablets each
containing the following composition iron, folic acid, vitamin A, vitamin B1, B2, B6, B12, vitamin
C, vitamin D, vitamin E, niacin, zinc, copper, selenium, and iodine. MMS tablets were given to
the intervention group with a dose of 1 tablet per day and consumed by pregnant women with
anemia for 30 days, then the hemoglobin levels of pregnant women with anemia were measured
using a digital hemoglobin device.

Procedure
First, the researcher gave informed consent to the pregnant women with anemia as an agreement
to administer MMS tablets to the intervention group after being given education regarding the
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administration of MMS tablets. Furthermore, the pregnant women with anemia were given 30
MMS tablets, with a dosage of 1 tablet/day while the control group was given Fe tablets with a

dosage of 1 tablet/day.

Data Analysis and Processing
This study uses Wilcoxon and Man-Whitney statistical tests with a confidence interval of 95% for
a = 0.05. Testing the difference between two paired or repeated measurements in the same group,
namely the hemoglobin level before (pre-test) and after (post-test) administration of MMS tablets
in the intervention group.

RESULTS

Respondent Characteristics

Table 1. Distribution of respondents based on respondent characteristics in the Telaga Biru
Health Center Work Area (n=17)

Groups
Characteristic Intervention Frequency Control Frequency

(n=17) (o) (n=17) (o)
Age
<20 1 5.8 0 0
20-35 14 82.4 15 88.2
>35 2 11.8 2 11.8
Education
High 3 17.65 3 17.65
Low 14 82.35 14 82.35
Occupation
House Wife 13 76.5 12 70.6
Private Sector 4 23.5 3 17.6
Government Officer 0 0 2 11.8
Parity
Primipara 8 47.1 7 41.2
Multipara 6 353 5 29.4
Grandemultipara 3 17.6 5 29.4
LILA
<235 3 17.6 3 17.6
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>23.5 14 82.4 14 82.4
IMT

Very Thin 1 59 1 59
Thin 0 0 2 11.8
Normal 7 41.2 6 35.3
Overweight 4 5.88 3 17.6
Obese 5 29.41 5 29.4

Based on the respondent characteristics table, it can be seen that both groups, both intervention
and control, have relatively homogeneous or comparable characteristics, thus supporting the
validity of the intervention comparison. The majority of respondents in both groups were aged 20—
35 years, had low education, and were unemployed. Most were primipara and multipara, with
fairly good nutritional status based on LILA and BMI. The characteristics between the intervention
and control groups were relatively comparable, so that the intervention could be assessed more
objectively.

Univariate Analysis

Table. 2 Distribution of respondents based on pretest and posttest hemoglobin levels in the
intervention group for pregnant women

Hb (gr/dL) Pretest Hb Posttest
N 57 (gr/dL) N 57
Anemia 10 58,8 Anemia 2 11,8
No Anemia 7 41,2 No Anemia 15 88,2
Total 17 100 Total 17 100

The data in Table 2 shows that there was a significant increase in the hemoglobin status of pregnant
women after the administration of MMS tablets, seen from the number of pregnant women who
experienced improvement in anemia status. Before the intervention, as many as 10 respondents
(58.8%) were included in the anemia category, and only 7 respondents (41.2%) were not anemic.
After the intervention, the number of pregnant women who were still anemic decreased drastically
to only 2 people (11.8%), while those who were not anemic increased to 15 people (88.2%).

Table. 3 Distribution of respondents based on pretest and posttest hemoglobin levels in the
control group of pregnant women

Hemoglobi Pretest Hemoglobin Posttest
n (gr/dL) N 57 (gr/dL) N %7
Anemia 4 23,5 Normal 7 41,2
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No Anemia 13 76,5 No Normal 10 58,8
Total 17 100 Total 17 100

The data in Table 3 shows that in the control group, changes in anemia status in pregnant women
did not show significant improvement. Before the intervention, there were 4 pregnant women
(23.5%) who had anemia, and 13 mothers (76.5%) who were not anemic. However, after the
intervention, the number of mothers with abnormal Hb levels actually increased to 10 people
(58.8%), while those in the normal category were only 7 people (41.2%).

Bivariate Analysis

Table 4. Pretest and posttest hemoglobin levels in the intervention group of pregnant women

Hemoglobin Percentage

(Mean+SD) Di?geﬁillllce (Minimum- p-value
maximum)
Pretest 10,612£1,2149 8,9-12,1
Postest  12,294+0,9148 1,682 10,6-13,8 0,001

The results showed a statistically significant increase in hemoglobin (Hb) levels in pregnant
women with anemia after receiving intervention in the form of MMS tablets. Before the
intervention, the average Hb level was at 10.612 + 1.2149 g/dL, while after the intervention it
increased to 12.294 + 0.9148 g/dL, with a mean difference of 1.682 g/dL. The range of Hb levels
also showed improvement, from 8.9-12.1 g/dL before the intervention to 10.6-13.8 g/dL
afterward. These results are supported by statistical tests showing a p value = 0.001, which means
the increase is very statistically significant (p < 0.05).

Table 5. Pretest and posttest hemoglobin levels in the control group of pregnant women.

Hemoglobin Perecentage

(Mean£SD) Delt!;[eelll:lce (Minimum- p-value
maximum)
Pretest 11,553+0,8875 9,8-13,1
Posttest 11,276+0,8757  -0.277 9,4-12,8 0214

The results showed that there was a significant difference in hemoglobin (Hb) levels before and
after the intervention between the group receiving MMS tablets and the control group. In the
intervention group, Hb levels increased from 10.612 + 1.2149 g/dL to 12.294 + 0.9148 g/dL, with
a mean difference of 1.682 g/dL and a p value = 0.001, indicating a statistically significant increase
(p £ 0.05). Meanwhile, in the control group, Hb levels actually decreased slightly from 11.553 +
0.8875 g/dL to 11.276 + 0.8757 g/dL, with a mean difference of -0.277 g/dL and a p value =0.214,
indicating that the difference was not statistically significant

Table 6. Differences in Hemoglobin Levels in pregnant women after being given MMS Tablets
in the intervention group and leaflets in the control group.
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Posttest (Mean+SD) (Minimum-maximum) p-value
Intervention

and Control 11,785+1,0219 9,9-13,8 0,004
Groups

In the intervention group that received MMS tablets, Hb levels increased significantly from 10.612
+ 1.2149 g/dL to 12.294 + 0.9148 g/dL, with a mean difference of 1.682 g/dL and a p value =
0.001. In contrast, in the control group that only received education through leaflets, Hb levels
decreased from 11.553 £+ 0.8875 g/dL to 11.276 + 0.8757 g/dL, with a mean difference of -0.277
g/dL and a p value = 0.214, which was not statistically significant.

Discussion

The results showed that giving Multiple Micronutrient Supplement (MMS) tablets significantly
increased the hemoglobin levels of pregnant women with anemia. Before the intervention, as many
as 10 respondents (58.8%) were included in the anemia category, and only 7 respondents (41.2%)
were not anemic. After the intervention, the number of pregnant women who were still anemic
decreased drastically to only 2 people (11.8%), while those who were not anemic increased to 15
people (88.2%). In the intervention group, hemoglobin levels increased from mean = SD 10.612 +
1.2149 to 12.294 + 0.9148, with mean difference of 1,682 and p-value of 0.001, which indicates a
statistically significant increase. In addition, the analysis of anemia status categories also showed
significant changes. Before the intervention, 58.8% of pregnant women were anemia, but after the
intervention, this number decreased drastically to 11.8%, and 88.2% of women were categorized
as not anemic. This shows that MMS is not only effective in increasing Hb levels numerically, but
also has a clinical impact in changing the anemia status of pregnant women (25,30,31). In contrast,
in the control group that was only given education through leaflets, hemoglobin levels actually
decreased from 11.553 + 0.8875 to 11.276 + 0.8757, with mean difference -0.277 and p-value
0.214, which is not statistically significant. Even in terms of category, the number of mothers with
abnormal Hb levels increased from 23.5% to 58.8%. The significant difference between the two
groups is supported by the results of the difference post-test, where the p-value of 0.004 shows
that the hemoglobin levels of pregnant women after being given MMS were significantly higher
than the control group.

This study is in line with research showing that Hb levels in the Fe and MMS tablet groups
increased significantly (p<0.001)<a(0.05) after being given MMS intervention for 90 days. The
lowest percentage was in the Fe group. The results of the study showed that giving MMS tablets
for 90 days can increase Hb levels in pregnant women ((29,31). Pregnant women who consumed
multiple micronutrient supplements including iron and folic acid during pregnancy had a lower
risk of delivering a low birth weight, preterm birth, or a small for gestational age baby (24,29,32).

MMS is a multi-micronutrient supplement formulation containing 30 mg of iron and FE tablets
containing 60 mg of iron (Ida Ayu Eka Padmiari & Pande Putu Sri Sugiani, 2022). The iron content
in MMS is set at 30 mg to be similar to all other nutrients, and to avoid the risk of side effects due
to the presence of other micronutrients (eg vitamin A, vitamin C, and riboflavin) is expected to
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increase the absorption or utilization of iron compared to iron in FE tablets alone (29,31). MMS
replaces Fe tablets for pregnant women so that pregnant women should not consume MMS and Fe
tablets simultaneously or on the same day (31,33). This can cause higher iron which can cause side
effects such as constipation, vomiting, nausea and diarrhea (34,35). Consuming MMS during
pregnancy can meet increased nutritional needs. Adequate intake of essential vitamins and
minerals (micronutrients) is essential during pregnancy for maternal health and fetal development
(35). Insufficient nutritional intake before and during pregnancy, coupled with increased metabolic
needs during pregnancy, can result in individuals suffering from one or more micronutrient
deficiencies resulting in unmet nutritional needs, one of which causes anemia (36,37)

MMS had a greater impact in reducing the risk of low birth weight (RR 0.81; 95%CI 0.74-0.89)
and small birth weight for gestational age according to Oken standards (0.92, 0.87-0.97).
MMS(Multiple Miconutrient Supplement) reduce the risk of preterm and premature births to a
greater extent in pregnant women weighing less than 18.5 kg/m2 compared to pregnant women
who are not underweight (38—40). The researcher's assumption is that MMS tablets can be used as
an alternative to increase hemoglobin levels in pregnant women without side effects. Compared to
Fe tablets with side effects, pregnant women prefer MMS tablets, in addition, during consuming
MMS tablets 1 tab/night for 30 days, one of the positive effects provides a comfortable and deep
sleep at night, better appetite and a fresher body (25,41). The decrease in Hemoglobin which is a
protein in red blood cells in pregnant women can be influenced by several factors including blood
cell division, increased oxygen requirements in the body of pregnant women which function to
carry oxygen to the nervous system, lungs, and throughout the body (13,42). The content of MMS
with 15 multivitamin tablets, can maximize iron absorption and meet nutritional needs during
pregnancy in order to prevent maternal mortality (MMR) and infant mortality (IMR) (13,43).

MMS tablets contain iron, folic acid, vitamin A, vitamin B1, B2, B6, B12, vitamin C, vitamin D,
vitamin E, niacin, zinc, copper, selenium, and iodine (44,45). Compared to regular Fe tablets (iron
+ folic acid, MMS has a broader benefits because it supports the hematopoiesis process, increases
iron absorption, and improves the mother's nutritional status in general. Providing MMS during
pregnancy is an evidence-based nutritional intervention that is superior to single Fe-folate
supplements, because it is able to overcome anemia multi-factorially and improve the quality of
pregnancy and delivery outcomes (46). This strategy is very important to implement in the
antenatal care system, especially in areas with a high prevalence of anemia and micronutrient
deficiencies. Considering the complexity of nutritional needs of pregnant women, MMS is
considered more appropriate as a nutritional intervention because it is able to address various
micronutrient deficiencies that occur simultaneously, especially in pregnant women with low
nutritional status or limited socioeconomic conditions ((31,47). A meta-analysis study found that
pregnant women who consumed MMS had a lower risk of anemia compared to those who only
received iron and folic acid supplements. Similarly, a study by (29) showed that giving MMS
during pregnancy increased hemoglobin levels and significantly reduced the prevalence of anemia,
without increasing side effects.

Limitations
The limitations of this study are that the number of samples used is still relatively small and the
intervention period is only one month.

Conclusion
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Administration of Multiple Micronutrient Supplement (MMS) tablets significantly increased
hemoglobin levels in pregnant women with anemia. It was proven that there was an increase in the
average hemoglobin level from 10.612 + 1.2149 g/dL to 12.294 + 0.9148 g/dL after the
intervention, with a p value < 0.05 indicating a significant difference. In contrast, the control group
that was only given Fe tablets did not show a significant increase. This proves that MMS is more
effective than non-nutritional interventions in improving anemia status in pregnant women

Author Contributions

All authors contributed actively throughout the entire research and publication process. DNOK
and LS were responsible for drafting and finalizing the manuscript, while FM contributed to data
analysis and conducted fieldwork at the Public Health Center. All authors approved the final
version of the manuscript and were fully involved in the development of this research article

Conflict of interest
All authors declare no conflict of interest in this research.

Acknowledgment

The author would like to thank all respondents, especially pregnant women who have been willing
to participate in this study so that this study can run well without any conflict. The Head of the
Health Center, Coordinating Midwife and Village Midwife who have given the author the
opportunity to make the research location and have made a major contribution in the
implementation of this study. The Head of the Faculty of Health Sciences, University of
Muhammadiyah Gorontalo who provided assistance and support to the author so that this research
could be carried out.

REFERENCES

1. World Health Organization. WHO Global Anaemia estimates, 2025 Edition. 2025.

2. Kebede SS, Asmelash D, Duguma T, Wudineh D, Alemayehu E, Gedefie A, et al. Global
prevalence of iron deficiency anemia and its variation with different gestational age
systematic review and meta-analysis. Clin Nutr Open Sci. 2025;59:68-86.

3. Abdilahi MM, Kiruja J, Farah BO, Abdirahman FM, Mohamed AI, Mohamed J, et al.
Prevalencia de anemia y factores asociados entre mujeres embarazadas en el Hargeisa
Group Hospital, Somalilandia. 2024;3:1-9. Available from:
https://www.scopus.com/record/display.uri?eid=2-s2.0-

85192549045 &origin=resultslist&sort=plf-
f&src=s&sid=e9f7b4e7cle785b5e8b3ed960fdac721&sot=b&sdt=b&s=TITLE-ABS-
KEY%?28Prevalence+oft+anemiat+and+associated+factors+among+pregnant+women-+at+
Hargeisa+Group+Hosp

4. Keya TA. Prevalence and Predictors of Anaemia Among Women of Reproductive Age in
South and Southeast Asia. Cureus. 2023;15(12).

5. Stevens GA, Paciorek CJ, Flores-Urrutia MC, Borghi E, Namaste S, Wirth JP, et al.
National, regional, and global estimates of anaemia by severity in women and children for
2000-19: a pooled analysis of population-representative data. Lancet Glob Heal [Internet].
2022;10(5):¢627-39. Available from: http://dx.doi.org/10.1016/S2214-109X(22)00084-5

77
DOI: http://dx.doi.org/10.35730/jk.v1612.1345 Katili, et al




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

78

KATILI, DWI NUR, ET AL/ JURNAL KESEHATAN - VOLUME 15 NOMOR 2 (2025) 68-80

Thurairasu V, Marimuthoo P, Kumareswaran S. A Pragmatic Approach to Anemia in
Pregnancy: An Overview. Eur J Med Heal Sci. 2023;5(1):23-7.

Obeagu EI. Annals of Hematology & Oncology Maternal Anemia and Its Impact on Fetal
Growth and Development : A Review. 2024;11(5).

Loechl CU, Datta-Mitra A, Fenlason L, Green R, Hackl L, Itzkowitz L, et al. Approaches
to Address the Anemia Challenge. J Nutr. 2023;153(September):S42—59.

Melanda, Yulizar, Satra Yunola. Relationship between Age, Pregnancy Distance, Anc
Visits with the Incidence of Anemia in Pregnant Women at Health Center 4 Ulu, Seberang
Ulu District 1 Palembang City in 2021. Sci Midwifery. 2022;10(3):2457—63.

Ruiz de Vidaspre-Hernandez R, Juarez-Vela R, Garcia-Erce JA, Nanwani-Nanwani K,
Gonzalez-Fernandez S, Gea-Caballero V, et al. Iron deficiency anemia during pregnancy
and maternal and neonatal health outcomes: A prospective study, Spain, 2021-2022.
Heliyon. 2025;11(1).

Locks LM, Bhaise S, Dhurde V, Gugel A, Lauer J, Shah M, et al. The prevalence of anemia
during pregnancy and its correlates vary by trimester and hemoglobin assessment method
in Eastern Maharashtra, India. Matern Child Nutr. 2024;(March): 1-14.

Sangkhae V, Fisher AL, Ganz T, Nemeth E. Iron Homeostasis during Pregnancy: Maternal,
Placental, and Fetal Regulatory Mechanisms. Annu Rev Nutr. 2023;43:279-300.

Donker AE, van der Staaij H, Swinkels DW. The critical roles of iron during the journey
from fetus to adolescent: Developmental aspects of iron homeostasis. Blood Rev [Internet].
2021;50(July):100866. Available from: https://doi.org/10.1016/j.blre.2021.100866
Obianeli C, Afifi K, Stanworth S, Churchill D. Iron Deficiency Anaemia in Pregnancy: A
Narrative Review from a Clinical Perspective. Diagnostics. 2024;14(20):1-17.

Fikritama A, Liandoro O, Sekarhandini P, Vidya P. The Relationship Between Hemoglobin
Levels of Pregnant Mothers and Low Birth Weight at Dr . Moewardi Regional Hospital
Surakarta. 2024;09:802—12.

Fitria R, Aldriana N, Wulandari S, Handayani EY, Andria A. Correlation of Between
Hemoglobin Level Of Pregnant Women With Birth Weight Of Infants. J Aisyah J Ilmu
Kesehat. 2023;8(S1):63—6.

Zych-krekora K, Sylwestrzak O, Krekora M. The Critical Role of Iron in Pregnancy ,
Puerperium , and Fetal Development. 2025;1-13.

Sah SK, Sunuwar DR, Baral JR, Singh DR, Chaudhary NK, Gurung G. Maternal
hemoglobin and risk of low birth weight: A hospital-based cross-sectional study in Nepal.
Heliyon [Internet]. 2022;8(12):e12174. Available from:
https://doi.org/10.1016/j.heliyon.2022.12174

Kementrian Kesehatan RI. Survei Kesehatan Indonesia. 2023;

Efendi F, Israfil I, Ramadhan K, McKenna L, Alem AZ, Malini H. Factors associated with
receiving iron supplements during pregnancy among women in Indonesia. Electron J Gen
Med. 2023;20(5):1-7.

Smitha MV, Indumathi P, Parichha S, Kullu S, Roy S, Gurjar S, et al. Compliance with
Iron-Folic Acid supplementation, associated factors, and barriers among postpartum women
in Eastern India. Hum Nutr Metab [Internet]. 2024;35(October 2023):200237. Available
from: https://doi.org/10.1016/7.hnm.2023.200237

Arlym T, Aniah R. Factors Affecting Compliance of ThirdTrimester Pregnant Women in
Consuming Iron ( FE ) Tables. 2024;2(3):25-34.

Purnama Y, Hikmah EN. Description Of The Compliance Of Pregnant Women In

Katili, et al DOI: http://dx.doi.org/10.35730/ik.v1612.1345




24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

79

KATILI, DWI NUR, ET AL/ JURNAL KESEHATAN - VOLUME 15 NOMOR 2 (2025) 68-80

Consuming Fe Tablets At Puskesmas Kumbe City Of Bima, 2023. J eduhealth [Internet].
2023;14(02):2023. Available from: http://ejournal.seaninstitute.or.id/index.php/healt
Kashi B, Godin CM, Kurzawa ZA, Verney AMJ, Busch-Hallen JF, De-Regil LM. Multiple
micronutrient supplements are more cost-effective than iron and folic acid: Modeling results
from 3 high-burden Asian countries. J Nutr [Internet]. 2019;149(7):1222-9. Available from:
https://doi.org/10.1093/jn/nxz052

Sakung J, Tosae D, Gunarmi, Arundhana Al. Differences in Hemoglobin Levels in Pregnant
Women through Multi-Micronutrient Supplements and Iron Tablets. Open Access Maced J
Med Sci. 2022;10(B):1-5.

World Health Organization. WHO antenatal care recommendations for a positive pregnancy
experience Nutritional interventions update: zinc supplements during pregnancy. In 2021.
Saros L, Hart K, Koivuniemi E, Egan B, Raats M, Laitinen K. Micronutrient supplement
recommendations in pregnancy vary across a geographically diverse range of countries: a
narrative review. Nutr Res. 2024;123:18-37.

Tuncalp O, Rogers LM, Lawrie TA, Barreix M, Pefia-Rosas JP, Bucagu M, et al. WHO
recommendations on antenatal nutrition: an update on multiple micronutrient supplements.
BMJ Glob Heal. 2022;5(7):3—6.

Keats EC, Haider BA, Tam E, Bhutta ZA. Multiple-micronutrient supplementation for
women during pregnancy. Cochrane Database Syst Rev. 2019;2019(3).

Faris A, Abdullah MT, Hadju V. The impact of multiple micronutrient supplementation on
hemoglobin concentration in pregnant and neonatal birth wight. Open Access Maced J Med
Sci. 2021;9(F):366-9.

Gomes F, Agustina R, Black RE, Christian P, Dewey KG, Kraemer K, et al. Effect of
multiple micronutrient supplements v. iron and folic acid supplements on neonatal
mortality: a reanalysis by iron dose. Public Health Nutr. 2022;25(8):2317-21.

Gomes F, Agustina R, Black RE, Christian P, Dewey KG, Kraemer K, et al. Multiple
micronutrient supplements versus iron-folic acid supplements and maternal anemia
outcomes: an iron dose analysis. Ann N Y Acad Sci. 2022;1512(1):114-25.

Abidah N, Sumarmi S. A Comparison of Adherence Levels of Pregnant Women to
Consuming Multiple Micronutrient Supplements and Iron Folic Acid at Mulyorejo Public
Health Center, Surabaya. Amerta Nutr. 2024;8(1):17-25.

Banerjee A, Athalye S, Shingade P, Khargekar V, Mahajan N, Madkaikar M, et al. Efficacy
of daily versus intermittent oral iron supplementation for prevention of anaemia among
pregnant women: a systematic review and meta-analysis. eClinicalMedicine [Internet].
2024;74:102742. Available from: https://doi.org/10.1016/j.eclinm.2024.102742

Deng J, Ramelli L, Li PY, Eshaghpour A, Li A, Schuenemann G, et al. Efficacy of Vitamin
C with Fe Supplementation in Iron Deficiency Anemia Patients: A Systematic Review and
Meta-Analysis. Blood Vessel Thromb Hemost [Internet]. 2024;1(4):100023. Available
from: https://doi.org/10.1016/j.bvth.2024.100023

Kementrian Kesehatan Reprublik Indonesia. Maternal nutrition in Indonesia. 2023;
Biesalski Hans K, Jana T. Micronutrients in the life cycle: Requirements and sufficient
supply. NFS J. 2018;11(November 2017):1-11.

Birhanie MW, Adekunle AO, Arowojolu AO, Dugul TT, Mebiratie AL. <p>Micronutrients
Deficiency and Their Associations with Pregnancy Outcomes: A Review</p>. Nutr Diet
Suppl. 2020;Volume 12:237-54.

Ambarwati ER, Ashar H, Kumorojati R, Yulinda D, Utami NW, Lestari RT. Effect of

DOI: http://dx.doi.org/10.35730/jk.v1612.1345 Katili, et al




40.

41.

42.

43.

44,

45.

46.

47.

80

KATILI, DWI NUR, ET AL/ JURNAL KESEHATAN - VOLUME 15 NOMOR 2 (2025) 68-80

multiple micronutrient supplementation in pregnant women on infant birth weight. AcTion
Aceh Nutr J. 2023;8(4):579.

Miller F, Sethi V, Schoenaker D, Chowdhury R, Verma RK, Hirst J, et al. Preconception
malnutrition among women and girls in south Asia: prevalence, determinants, and
association with pregnancy and birth outcomes. Lancet Reg Heal - Southeast Asia
[Internet]. 2025;36:100573. Available from:
http://dx.doi.org/10.1016/j.1ansea.2025.100573

Engle-Stone R, Kumordzie SM, Meinzen-Dick L, Vosti SA. Replacing iron-folic acid with
multiple micronutrient supplements among pregnant women in Bangladesh and Burkina
Faso: costs, impacts, and cost-effectiveness. Ann N 'Y Acad Sci. 2019;1444(1):35-51.
Brittenham GM, Moir-Meyer G, Abuga KM, Datta-Mitra A, Cerami C, Green R, et al.
Biology of Anemia: A Public Health Perspective. J Nutr [Internet].
2023;153(September):S7-28. Available from: https://doi.org/10.1016/j.tjnut.2023.07.018
Verney AMJ, Busch-Hallen JF, Walters DD, Rowe SN, Kurzawa ZA, Arabi M. Multiple
micronutrient supplementation cost—benefit tool for informing maternal nutrition policy and
investment decisions. Matern Child Nutr. 2023;19(4):1-10.

Caniglia EC, Zash R, Swanson SA, Smith E, Sudfeld C, Finkelstein JL, et al. Iron, folic
acid, and multiple micronutrient supplementation strategies during pregnancy and adverse
birth outcomes in Botswana. Lancet Glob Heal [Internet]. 2022;10(6):¢850—61. Available
from: http://dx.doi.org/10.1016/S2214-109X(22)00126-7

Ranjith A, Puri S, Vohra K, Khanam A, Bairwa M, Kaur R, et al. Ideal Dose of Iron in
Multiple Micronutrient Supplement: A Narrative Review of Evidence. Cureus. 2022;14(9).
UNICEF. Interim Country-Level Decision-Making Guidance for Introducing Multiple
Micronutrient Supplementation for Pregnant Women. 2020;1-8. Available from:
https://www.unicef.org/documents/interim-country-level-decision-making-guidance-
introducing-multiple-micronutrient

Gayford M, Mates E. Programme Guidance to Protect the Nutrition of Women and
Adolescent  Girls in  Humanitarian  Settings.  2024;  Available  from:
https://www.unicef.org/media/160461/file/Women’s nutrition humanitarian guidance-
2024-FINAL-Sept2024.pdf.pdf

Katili, et al DOI: http://dx.doi.org/10.35730/ik.v1612.1345




