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Abstract 

The nutritional requirements of pregnant women increase with the gestational 
age. A low nutritional status is poor for both mothers and infants. Infant birth 
weight is influenced by nutritional intake during pregnancy. Therefore, 
multiple micronutrients (MMN) are needed for mothers during pregnancy to 
prevent low birth weight. This study aimed to determine the effect of MMN on 
infant birth weight at the Asian Waluyo Jati Clinic. The research method used a 
quasi-experimental design, with a posttest-only control group design involving 
50 pregnant women (25 intervention and 25 control groups). This study was 
conducted at the Asih Waluyo Jati Clinic, Yogyakarta, in 2022. The intervention 
group received MMN supplementation starting in the second trimester and 
standardized prenatal care, whereas the control group received standardized 
prenatal care throughout pregnancy. Both groups were monitored during the 
second trimester of pregnancy until delivery. Data were analyzed using the 
Mann–Whitney U test. The results showed a difference in the mean birth 
weight of the infants in both groups (1,64 grams). MMN supplementation in the 
intervention group and standard pregnancy care effectively increased the 
infants' birth weight by 1,64 grams (p= 0,000). In conclusion, MMN 
supplementation increased the average birth weight of infants. 
Keywords:  Double burden, infants, weight, pregnancy 
 

Abstrak 

Kebutuhan nutrisi ibu hamil meningkat seiring bertambahnya umur kehamilan. 
Status gizi yang rendah berdampak buruk bagi ibu dan bayi. Berat badan lahir 
bayi dipengaruhi asupan nutrisi selama kehamilan. Oleh karena itu, dibutuhkan 
Multiple Mikro Nutrien (MMN) bagi ibu selama kehamilan guna mencegah barat 
badan lahir bayi rendah. Penelitian bertujuan untuk mengetahui pengaruh MMN 
terhadap berat badan lahir bayi di Poliklinik Pratama Asih Waluyo Jati. Metode 
penelitian menggunakan desain quasi eksperimen, dengan posttest-only control 
group design melibat sebanyak 50 ibu hamil yang dibagi menjadi 25 ibu hamil 
kelompok intervensi dan 25 ibu hamil kelompok kontrol. Penelitian telah 
dilakukan pada klinik Asih Waluyo Jati, Yogyakarta tahun 2022. Pengumpulan 
data pada elompok intervensi menerima suplemen MMN mulai trimester ke 2 
dan asuhan kehamilan standar, sedangkan kelompok kontrol menerima asuhan 
kehamilan standar selama kehamilan. Kedua kelompok dipantau dari kehamilan 
trimester 2 sampai persalinan. Data dianalisis menggunakan uji Mann Whitney. 
Hasil penelitian menunjukkan terdapat selisih rerata berat badan lahir bayi pada 
kedua kelompok 1,64 gram. Pemberian suplemen MMN pada kelompok 
intervensi dan asuhan kehamilan standar efektif dalam meningkatkan berat 
badan lahir bayi sebesar 1,64 gram (p= 0,000). Kesimpulan, pemberian MMN 
dapat meningkatkan rerata berat badan lahir bayi. 
Kata Kunci: Bayi, berat badan, kehamilan, nutrisi ganda 
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Introduction  

Maternal mortality rate (MMR) is one of the 
Human Development Index (HDI) indicators. AKI 
describes the number of maternal deaths during 
pregnancy, childbirth, and postpartum 
(Kementerian Kesehatan RI, 2020). The 
pregnancy period is a process of fetal growth 
and development that affects the health of 
mothers and children (Harna et al., 2020). 
Maternal health during pregnancy is influenced 
by nutritional needs. The mother's nutritional 
needs during pregnancy increase with age. This 
is a physiological process in which the fetus 
develops in the mother's body (Moreno-
Fernandez et al., 2020). 

The nutritional needs of pregnant women 
are determined by their macronutrient and 
micronutrient intakes. Several micronutrients 
are associated with an infants's birth weight, 
including zinc, calcium, folic acid, vitamin D, and 
iron (Zgliczynska & Kosinska-Kaczynska, 2021). 
The nutritional status of the mother has an 
influence on the health of the mother and the 
fetus in the womb. The nutritional needs of the 
mother increase by 15%; this increase is 
necessary to maintain the health and growth of 
the fetus. Maternal food consumption is around 
40% for the continuity of fetal growth, while 
60% is for maternal metabolism. Based on the 
nutritional adequacy figures in pregnant women, 
energy needs to be added by 180 kcal per day 
during the first trimester of pregnancy: protein 
(1 g/day), fat (2,3 g/day), and carbohydrates (25 
g/day). In the second trimester, there was an 
addition of 300 kcal of energy, protein at 10 
g/day, fat at 2,3 g/day, and carbohydrates at 40 
g/day, and in the third trimester, there was an 
addition of 300 kcal of energy, protein at 30 
g/day, fat at 2,3 g/day, and carbohydrates at 40 
g/day (Kementerian Kesehatan RI, 2019).  

Nutritional status in pregnant women is 
very important considering the quality of a child 
starts with the quality of nutrition in the first 
1000 days life (from a pregnant to a child aged 2 
years) (Beluska-Turkan et al., 2019). According 
to Zaif & Wijaya (2017), pregnant women who 
eat a healthy diet are less likely to have infants 
with a low birth weight than pregnant women 
who eat an adequate diet. A good diet for 

pregnant women must include sources of 
carbohydrates, proteins, fats, vitamins, and 
minerals (Alfahmi, 2023). The incidence of low 
birth weight is also influenced by maternal 
knowledge, parity, birth spacing, economic 
status, pregnancy checks, disease risk, 
nutritional status, and Chronic Energy 
Deficiency (CED) (Kristiana et al., 2017; 
Haryanto et al., 2017). 

In pregnant women who suffer from CED, 
the volume of blood in the mother's body 
decreases, and the cardiac output of pregnant 
women is not enough, causing a decrease in 
blood flow to the placenta. Decreased blood flow 
to the placenta causes two things: reduced 
transfer of food substances from the mother to 
the placenta, which can cause fetal growth 
retardation, and smaller placental growth, 
resulting in infants born with a low birth weight 
(LBW) (Permana & Wijaya, 2019; Kementerian 
Kesehatan RI, 2018; Pathirathna et al., 2017). 

Normally, an infants's birth weight ranges 
from 2500 to 4000 grams. Infants born weighing 
less than 2500 grams are called LBW. The 
incidence of low birth weight is one of the 
indicators of public health because it is closely 
related to mortality, morbidity, and malnutrition 
in the future (Wulandari et al., 2022). A Low 
Birth Weight (LBW) tends to experience 
impaired cognitive development and mental 
retardation and is more susceptible to infections 
that can lead to illness or even death (De Onis et 
al., 2019). Another impact that arises in adults 
who have a history of low birth weight is the risk 
of suffering from degenerative diseases that can 
cause economic burdens on individuals and 
communities. The results of the Riskesdas 
(Health National Survey) in 2018, showed that 
6,2% of infants were born with less birth weight 
due to various causes, including fetal growth 
retardation (Kementerian Kesehatan RI., 2018). 

Micronutrient deficiencies during 
pregnancy can adversely affect the birth of a 
infants. One of the effects of micronutrient 
deficiency during pregnancy is low weight (Zaif 
& Wijaya, 2017). Previous research has shown 
that the mother's diet during pregnancy affects 
the infants's birth weight (Fajriana & Buanasita, 
2018). Quality nutrition is needed during 
pregnancy for the nutritional needs of the 
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mother and fetus (Moreno-Fernandez et al., 
2020). 

Some research suggests that the mother's 
nutritional needs are not only iron and folate for 
micronutrient supplements. Complete 
micronutrient supplementation with multiple 
micronutrients (MMN) is required. Poor nutrition 
in mothers during pregnancy can have a negative 
impact on the mother and fetus, including infants 
born with a birth weight below normal. A Low 
Birth Weight (LBW) infants have a chance of 
dying 10–20 times more than infants born with a 
normal birth weight. Prevention and control that 
can be done to overcome low birth weight are 
health education, supervision, and monitoring; 
prevention of hypothermia in infants; conducting 
therapy at no cost that can be done; measuring 
the nutritional status of pregnant women; and 
calculating and preparing steps in health (Pristya 
et al., 2020). Mothers who always maintain their 
health by consuming nutritious foods and 
applying a good lifestyle will give birth to healthy 
infants, while mothers who experience 
nutritional deficiencies have a risk of giving birth 
to LBW (Nussbaumer-Streit et al., 2020).  

Therefore, this study aims to determine 
the effect of multiple micronutrients (MMN) on 
the infants's birth weight. 

 
 

Methods 

This study is a quasi-experimental study with a 
posttest-only control group design. It has been 
conducted at Asih Waluyo Jati Clinic, Yogyakarta 
at 2022. With a population of all 2nd trimester 
pregnant women at Asih Waluto Jati Clinic. The 
sample was 50 pregnant women who were of 
gestational age in the 2nd trimester, divided into 
two groups, namely the intervention group and 
the control group. The inclusion criteria of the 
sample were normal pregnant women and 2nd 
trimester pregnant women, while the exclusion 
criteria were pathological pregnant women.  

Sampling is done by random sampling 
using a random number generator based on data 
from the cohort register of pregnant women. 
The first 25 numbers were used as samples for 
the intervention group, and the next 25 numbers 
for the control group (Sugiyono, 2019).  

In the intervention group, Multiple Micro 
Nutrients (MMN) were given in the form of 
supplements with a composition of folic acid, fe 

fumarate, copper, manganese, calcium, vitamin B 
complex, vitamin C, and vitamin D taken once 
every day from the second trimester until 
delivery, and standard pregnancy care was 
carried out, while in the control group, standard 
pregnancy care was carried out until delivery. 

Table 1. MMN intervention in both groups 
between pretest and posttest 

Group Treatment Post-test 
Intervention 
group 

Given Multiple 
Micro Nutrients 
(MMN) in the form 
of supplements 
with a 
composition of 
folic acid, fe 
fumarate, copper, 
manganese, 
calcium, vitamin B 
complex, vitamin 
C, and vitamin D 
taken once every 
day from the 
second trimester 
until delivery and 
carried out 
standard 
pregnancy care 

Measurem
ent of the 
infants's 
birth 
weight 

Control 
group 

Carry out standard 
pregnancy care 
until delivery 

 
Data processing begins with editing, which 

is checking the completeness of data that has 
been filled in from the MCH book and registers 
owned by the mother, followed by providing 
coding for each variable studied, where for risky 
measurement results are given a higher code. 
Categorizing infant birth weight using child 
anthropometric standards, divided into 3, 
namely normal birth weight (2500–4000 
grams), low birth weight (<2500 grams), and 
more birth weight, or macrosomia (≥ 4000 
grams), the infants's gender is male and female. 
The age of pregnant women is divided into two 
categories: healthy reproductive age (>20 years 
to 35 years) and unhealthy reproductive age 
(age < 20 years and >35 years); parity is the 
primiparous category (first time giving birth); 
multipara (>1 to 5 times giving birth); and 
grande multipara (>5 times giving birth). 
Processing involves entering data that has been 
coded according to the table of computer device 
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programs. Continue cleaning by checking again 
against the data that has been entered to see 
whether there is an error or not in the computer 
device program. 

The analysis in the study was carried out 
starting with univariate analysis and continuing 
with bivariate analysis. Univariate analysis to 
describe the variables studied and bivariate 
analysis to measure the effect of MMN 
supplementation on infant birth weight Statistical 
analysis uses nonparametric tests because the data 
are not normally distributed. Therefore, the 
difference in the average birth weight of infants 

between the intervention and control groups was 
analyzed using the Mann-Whitney test. 

Ethical clearance was obtained from the 
Research Ethics Committee of the Faculty of 
Health, Jenderal Achmad Yani University, 
Yogyakarta, with ethical approval number 
Skep/376/KEPK/XII/2022. 
 

 

Result and Discussion 

The study included 50 respondents. Based on 
the results of the analysis, data on the 
characteristics of respondents are shown in 
Tables 2 and 3.  

 
Table 2. Maternal characteristics based on age and parity 

Maternal and Infants Characteristics 
Intervention Group Control Group 

n % n % 
Age  

20-35 years 
>35 years 

 
18 
7 

 
72,0 

28,0 

 
19 
6 

 
76,0 
24,0 

Parity 
Primipara 
Multiparous  
Grande Multipara 

 
11 
13 
1 

 
44,0 
52,0 
4,0 

 
9 

14 
2 

 
36,0 
56,0 
2,0 

Sex 
Male 
Female 

 
13 
12 

 
52,0 
48,0 

 
11 
14 

 
44,0 
56,0 

Infants Birth Weight 
< 2500 grams 
2500- 4000 grams 
>4000 grams 

 
1 

21 
3 

 
4,0 

84,0 
12,0 

 
4 

20 
1 

 
16,0 
80,0 
4,0 

 
Table 3. Differences in infants birth weight (BW)* 

Group 
Minimum Maximum Mean + Deviation 

Difference 
p-value 

Infants BW in Intervention Group 2500 4000 2,12 + 0,879 0,000 
Infants BW in Control Group 2500 4000 3,76 + 0,881  

*Infant weight data in grams 

 
Table 2 based on the age of respondents, 

the majority of respondents were between 20 
and 35 years old, with 72% of the intervention 
group and 76% of the control group, followed by 
those over 35 years old, with 28% of the 
intervention group and 24% of the control 
group. This table shows that there are still 
pregnant women who are classified as 
vulnerable, namely in the age group of >35 
years. Meanwhile, based on parity, it showed 
that the majority of respondents in the 
intervention group (52%) and control group 

(56%) were multiparous, followed by 
primiparous, then grande multipara. 

Table 3 shows the majority of respondents 
had a female: 52% of the intervention group and 
56% of the control group. Based on the birth 
weight of the infants, the majority of respondents 
had an infant with a birth weight of 2500–4000 
grams, 84% intervention, and 80% control. This 
table shows that there are still mothers giving 
birth to infants with a low birth weight or a 
higher birth weight than normal infants. 
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Differences in birth weight between 

control and intervention group infants can be 
seen in Table 3. Based on Table 3, the average 
intervention group was 3,76 grams higher than 
the control group's 2,12 grams. The results of 
the Mann-Whitney test showed that there was a 
difference in the average birth weight of infants 
between the intervention group and the control 
group (p= 0,000). 

Based on the average value, it can be seen 
that giving MMN to pregnant women can 
increase the infants's birth weight by 1,64 
grams. This figure shows the increase in birth 
weight of infants after pregnant women are 
given MMN since the second trimester of 
pregnancy and standard pregnancy care during 
pregnancy compared to the control group. This 
means that the administration of MMN in the 
intervention group and standard pregnancy care 
during pregnancy until delivery is effective in 
increasing the infants's birth weight. This is 
because there are several influential factors, 
including the age of respondents during 
pregnancy, parity, sex of the infants, and MMN 
administration. 

The age of 20–35 is the ideal age limit for a 
woman to reproduce (BKKBN, 2017). Beyond 
this age, the mother is at risk of pregnancy 
complications. At a young age, you usually get 
fewer pregnancy checks. This factor affects low 
birth weight and neonatal mortality (Vivatkusol 
et al., 2017). The young age of maturity of female 
reproductive organs makes them less ready and 
affects the readiness of the mother's body and 
maternal nutrition during pregnancy. 

Pregnant women over 35 years are in 
high-risk pregnancies, which have risks such as 
gestational diabetes, gestational hypertension, 
placental abruption, placenta previa, perinatal 
death, macrosomia, and growth retardation 
(Aziz et al., 2020). This, of course, affects 
reproductive health (>35 years) and has an 
impact on children's growth and development. 
Pregnant women over 35 years old damage their 
trophic capacity, so they tend to give birth to 
infants with low birth weight. 

Parity has a risk of low birthweight. The 
child's health risk is greater when the number of 
children in the family is more than three (Izudi 
et al., 2019). Due to the large number of children, 
the impact on the basic needs of children cannot 
be met in a way that is appropriate for 
development since the womb. A mother has too 

many children when a woman gives birth more 
than four times. Pregnancy and childbirth too 
often affect reproductive health. This also has an 
impact on inhibiting the growth of children 
while still in the womb. This condition makes 
too many pregnancies and childbirths a risk 
factor for the mother. Another thing is that the 
function of the uterus in mothers over 35 years 
old begins to weaken (BKKBN, 2017). 

High parity can cause various health 
problems for both the mother and the infants. 
Repeated pregnancy and childbirth cause 
reproductive functions to decrease, reduced 
flexibility (elasticity) of tissues that have been 
repeatedly stretched during pregnancy can be at 
risk of antepartum bleeding, and can interfere 
with placental growth and fetal growth so as to 
give birth to LBW (Zgliczynska et al., 2021). 
Health and nutritional status are quite good in 
the primiparous possibility of giving birth with a 
normal birth weight. Infants with a low birth 
weight have a higher chance of becoming 
stunted, in contrast to normal infants. Infants 
with low birth weight indicate a lack of 
nutritional status of the mother during 
pregnancy, so that her growth is not optimal 
(Puspitaningrum, 2018).  

Another factor in the occurrence of 
stunting in children is the mother's nutritional 
status, and there are health problems in fetal 
growth that result in low birth weight. Lack of 
nutrients can be seen from anthropometry when 
what can be measured on the fetal head 
circumference is smaller, which increases the 
risk of LBW (Gokhale & Rao, 2021). 

Some micronutrients (MMN) given to 
pregnant women after the second trimester are 
rich in nutrients, especially folic acid, Fe, and B-
complex. MMN contains the most important 
vitamins and minerals for pregnant women, 
namely: folic acid 400 mcg, Fe fumarate 91 mg, 
manganese 0,2 mg, copper 0,2 mg, vitamin B6 
2,2 mg, vitamin B1 1,6 mg, vitamin B2 1,8 mg, 
vitamin B12 10 mcg, and vitamin C 50 mg. MMN 
as a hemoglobin builder, such as Fe, vitamin 
B12, and folic acid. The weight of the placenta is 
influenced by folic acid, which is a factor that 
determines fetal weight. Folic acid deficiency can 
be a risk factor for malformations in the fetus. 
Folate intake affects birth weight and birth 
length, while vitamin C can cause iron to be 
absorbed as much as possible in the body when 
consumed. 
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Theoretically, iron absorption in the 

intestine has three phases, namely the luminal, 
mucosal, and systemic phases (Bakta, 2017). Fe, 
folic acid, and vitamin B12 make up hemoglobin. 
Hemoglobin delivers O2 to cells; besides that, it 
is also necessary to pay attention to the 
consumption of vitamin C. Vitamins cannot 
produce energy, but they can speed up 
metabolism in the body. Even if the body does 
not use too many vitamins, vitamin deficiency 
can cause disruptions in the body's metabolism. 
Previous research has also shown that 50mg of 
vitamin C consumed daily for 2 months can 
increase Hb levels (de Seymour et al., 2022). 
Giving multiple micronutrient (MMN) 
supplements affects the mother as well as the 
infants to be born. Supplementation improves 
hemoglobin levels and nutritional status in the 
mother, birth weight, and length, and reduces 
the risk of neonatal growth retardation. The 
nutritional status of the mother is an important 
factor in the growth and development of the 
fetus (Kocyłowski et al., 2018). In early 
pregnancy, fetal growth in the utero placental 
environment also experiences disorders that can 
slow overall growth, thus increasing the risk of 
low birth weight and increasing stunting 
problems in the future (Khairani et al., 2023). 

Providing nutritional supplements and 
multi-micronutrient supplements is more 
effective for pregnant women (Pratiwi & 
Hamidiyanti, 2020). With a complete 
composition of MMN tablets in terms of 
micronutrients compared to individual food 
additives or supplements and the administration 
of Fe tablets alone or supplements with 2-3 
nutritional combinations, it is helpful to improve 
the nutritional status of the mother. The content 
of these microsubstances increases the mother's 
appetite and prevents nausea and vomiting 
during pregnancy. By increasing maternal 
nutrient intake during pregnancy, better 
nutrition will impact the infants born (de 
Seymour et al., 2022). 

Pregnant women are a nutrition-prone 
group, so they need adequate nutritional intake 
for the health of the mother and the fetus she 
contains (Ernawati, 2017). This is because of the 
occurrence of physiological changes in pregnant 
women, so pregnant women need more 
nutritional intake for the growth and 
development of the fetus they contain. Based on 
the results of a review by Kiely et al. (2021), the 

impact of deficiencies of micronutrients, namely 
iron, folic acid, and B12, on pregnant women is 
that mothers experience anemia characterized 
by symptoms of paleness, fatigue, weakness, and 
lethargy, which can cause impaired fetal growth 
and development, thereby increasing the risk of 
infants born prematurely and infants born with 
low body weight. 

In addition, pregnant women are also 
encouraged to take multivitamin supplements to 
fulfill micronutrients (Pratiwi & Hamidiyanti, 
2020). Micronutrients are nutrients in the form 
of vitamins and minerals needed by the body in 
small quantities but have a very important role 
in the formation of hormones, enzyme activity, 
and regulating the function of the immune 
system and reproductive system (Al Rahmad, 
2023). Nutritional deficiencies that often occur 
in pregnant women, especially micronutrients, 
occur during the golden period, namely at the 
age of pregnancy entering the 24th week or in 
the 2nd trimester, so in this case it is necessary 
to fulfill enough micronutrients for pregnant 
women. 

Mothers during pregnancy who consume 
MMN improve maternal health, birth weight, 
reduce anemia, prolong pregnancy, and reduce 
infant mortality. The limitation of this study is 
that researchers did not make further 
observations at the respondents' homes to find 
out whether respondents really took MMN 
supplements regularly and on time every day. 
But researchers have explained when and how 
to take MMN supplements. In addition, the 
sample size was relatively small, with 25 
mothers in each group. Further researchers are 
expected to conduct research by considering a 
large number of samples from various 
populations. 
 
 

Conclusion 

There was a difference in the average birth 
weight of infants between the two groups. 
The administration of MMN and standard 
care for pregnant women in the intervention 
group was effective in increasing the birth 
weight of the infants. Adequate nutrition for 
pregnant women is very beneficial for the 
growth and development of the fetus and can 
determine the development of children in the 
future.  
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Advice for stakeholders, especially 

midwives, is expected to inform pregnant 
women about the importance of consuming 
additional nutrients by providing MMN 
supplements to prevent childbirth in low-
birth-weight infants. For further researchers, 
it is necessary to apply further research with 
a larger and more diverse sample. 

 

Acknowledgments 
The author would like to thank the research 
subjects, namely pregnant women, who have 
been willing to be respondents in this study. 
Furthermore, the Asih Waluyo Jati Clinic and all 
parties who have helped carry out this research 
We also express our gratitude to Stikes Akbidyo 
for funding the implementation of this research. 
 
 

References  

Al Rahmad, A. H. (2023). Scoping Review: The 
role of micronutrients (Fe, Zn, Iodine, 
Retinol, Folate) during pregnancy. Jurnal 
Kesehatan Manarang, 9(1), 1–13. 
https://doi.org/10.33490/jkm.v9i1.812 

Alfahmi, F. (2023). Hubungan pola makan dan 
asupan protein ibu hamil dengan kejadian 
BBLR di Puskesmas Kadugede. Jurnal Ilmu 
Kesehatan, 2(2), 13–26. 
https://jurnal.unisa.ac.id/index.php/jfikes
/article/view/363 

Aziz, M. M., El-Deen, R. M. S., & Allithy, M. A. 
(2020). Birth preparedness and 
complication readiness among antenatal 
care clients in Upper Egypt. Sexual and 
Reproductive Healthcare, 24. 100506. 
https://doi.org/10.1016/j.srhc.2020.1005
06 

Bakta, I. M. (2017). Pendekatan diagnosis dan 
terapi pada penderita anemia. Bali Health 
Journal, 1(1), 36–48. 
http://ejournal.iikmpbali.ac.id/index.php/
BHJ 

Beluska-Turkan, K., Korczak, R., Hartell, B., 
Moskal, K., Maukonen, J., Alexander, D. E., 
Salem, N., Harkness, L., Ayad, W., Szaro, J., 
Zhang, K., & Siriwardhana, N. (2019). 
Nutritional gaps and supplementation in 
the first 1000 days. Nutrients, 11(12), 
2891. 
https://doi.org/10.3390/nu11122891 

BKKBN. (2017). Survey Demografi dan Kesehatan 

Indonesia. BKKBN. 
De Onis, M, Borghi, E, Arimond, M, Webb, P, 

Croft, T, Saha, K, Flores-Ayala, R. (2019). 
Prevalence thresholds for wasting, 
overweight and stunting in children under 
5 years. Public Health Nutrition, 22(1), 
175–179. 
https://doi.org/10.1017/S136898001800
2434 

Decherney AH, Nathan L, Goodwin TM, L. N. 
(2013). Hypertension in pregnancy. Current 
diagnosis & treatmen obstetrics & 
gynecology. United States: The Mcgraw-
Hill. 

de Seymour, J. V., Beck, K. L., & Conlon, C. A. 
(2022). Nutrition in pregnancy. Obstetrics, 
Gynaecology & Reproductive Medicine, 
29(8), 219–224. 
https://doi.org/10.1016/j.ogrm.2019.04.0
09 

Ernawati, A. (2017). Masalah gizi pada ibu hamil. 
Jurnal Litbang: Media Informasi Penelitian 
Pengembangan Dan IPTEK, 13(1), 60–69. 
https://doi.org/10.33658/Jl.V13i1.93 

Fajriana, A., & Buanasita, A. (2018). Faktor risiko 
yang berhubungan dengan kejadian bayi 
berat lahir rendah di Kecamatan 
Semampir Surabaya. Media Gizi Indonesia, 
13(1), 71–80. 
https://doi.org/10.20473/mgi.v13i1.71–
80 

Gokhale, D., & Rao, S. (2021). Compromised 
maternal nutritional status in early 
pregnancy and its relation to the birth size 
in young rural Indian mothers. BMC 
Nutrition, 7(1), 73. 
https://doi.org/10.1186/s40795-021-
00478-4 

Harna H, Muliani EY, Sa’pang M, Dewanti LP, I. A. 
(2020). Prevalensi dan determinan 
kejadian anemia ibu hamil. JIK (Jurnal Ilmu 
Kesehatan), 4(2), 78–83. 
https://doi.org/10.33757/jik.v4i2.289.g1
25 

Haryanto, C. P., Pradigdo, S. F., & Rahfiluddin, M. 
Z. (2017). Faktor–faktor yang 
berhubungan dengan kejadian Berat 
Badan Lahir Rendah (BBLR) di Kabupaten 
Kudus. Jurnal Kesehatan Masyarakat, 5(1). 
https://doi.org/10.14710/jkm.v5i1.15571 

Izudi, J., Akwang, D. G., McCoy, S. I., Bajunirwe, F., 
& Kadengye, D. T. (2019). Effect of health 
education on birth preparedness and 



   

   

586 Effect of multiple micronutrient supplementation … Ambarwati et al. 

 
complication readiness on the use of 
maternal health services: A propensity 
score-matched analysis. Midwifery, 78, 78–
84. 
https://doi.org/10.1016/j.midw.2019.08.
003 

Kementerian Kesehatan RI. (2018). Hasil Utama 
Riset Kesehatan Dasar. In Kementerian 
Kesehatan Republik Indonesia. 

Kementerian Kesehatan RI. (2020). Kementerian 
Kesehatan. Data dan Informasi Profil 
Kesehatan Indonesia. 

Kementerian Kesehatan RI. (2019). Angka 
Kecukupan Gizi. Kementrian Kesehatan RI. 

Khairani, M. D., Tjahjono, K., Rosidi, A., 
Margawati, A., & Noer, E. R. (2023). Faktor 
determinan riwayat kehamilan dan 
kelahiran sebagai penyebab stunting. 
AcTion: Aceh Nutrition Journal, 8(1), 70–
80. 
https://doi.org/10.30867/action.v8i1.793 

Kiely, M. E., McCarthy, E. K., & Hennessy, Á. 
(2021). Iron, iodine and vitamin D 
deficiencies during pregnancy: 
Epidemiology, risk factors and 
developmental impacts. Proceedings of the 
Nutrition Society. 80(3), 290–302. 
https://doi.org/10.1017/S002966512100
1944 

Kocyłowski, R., Lewicka, I., Grzesiak, M., Gaj, Z., 
Sobańska, A., Poznaniak, J., von 
Kaisenberg, C., & Suliburska, J. (2018). 
Assessment of dietary intake and mineral 
status in pregnant women. Archives of 
Gynecology and Obstetrics, 297(6), 1433–
1440. https://doi.org/10.1007/s00404-
018-4744-2 

Kristiana, Novi, & Juliansyah, E. (2017). Umur, 
pendidikan, pekerjaan dan pengetahuan 
dengan kejadian Berat Badan Lahir 
Rendah (BBLR). Jurnal Ilmiah Ilmu 
Kesehatan : Wawasan Kesehatan, 4(1), 
322–331. 

Moreno-Fernandez, J., Ochoa, J. J., Lopez-Frias, 
M., & Diaz-Castro, J. (2020). Impact of 
early nutrition, physical activity and sleep 
on the fetal programming of disease in the 
pregnancy: a narrative 
review. Nutrients, 12(12), 3900.  
https://doi.org/10.3390/nu12123900 

Pathirathna, M. L., Sekijima, K., Sadakata, M., 
Fujiwara, N., Muramatsu, Y., & Wimalasiri, 

K. M. (2017). Impact of second trimester 
maternal dietary intake on gestational 
weight gain and neonatal birth weight. 
Nutrients, 9(6), 627. 
https://doi.org/10.3390/nu9060627 

Pristya, T. Y., Novitasari, A., & Hutami, M. S. 
(2020). Pencegahan dan pengendalian 
BBLR di Indonesia: Systematic Review. 
Indonesian Journal of Health Development, 
2(3), 175-182.  
https://doi.org/10.52021/ijhd.v2i3.39 

Nussbaumer-Streit, B., Mayr, V., Dobrescu, A. I., 
Chapman, A., Persad, E., Klerings, I., 
Gartlehner, G. (2020). Quarantine alone or 
in combination with other public health 
measures to control COVID-19: a rapid 
review. The Cochrane Database of 
Systematic Reviews, 4, CD013574. 
https://doi.org/10.1002/14651858.CD01
3574 

Permana, P., & Wijaya, G. B. R. (2019). Analisis 
faktor risiko bayi Berat Badan Lahir 
Rendah (BBLR) di Unit Pelayanan Terpadu 
(UPT) Kesehatan Masyarakat (Kesmas) 
Gianyar I tahun 2016-2017. Intisari Sains 
Medis, 10(3), 674–678. 
https://doi.org/10.15562/ism.v10i3.481 

Pratiwi, I. G., & Hamidiyanti, Y. F. (2020). Gizi 
dalam kehamilan: Studi Literatur. Jurnal 
Gizi Prima (Frime Nutrition Journal), 5(1), 
20–21. 
https://doi.org/10.32807/jgp.v5i1.171 

Puspitaningrum, E. M. (2018). Hubungan status 
gizi ibu hamil dengan kejadian Berat 
Badan Lahir Rendah (BBLR) di RSIA 
Annisa Kota Jambi Tahun 2018. Scientia 
Journal, 7(2), 1–7. 

Sugiyono, P. D. (2019). Metode Penelitian 
Kuantitatif, Kualitatif dan R&D. In Alfabeta, 
cv. 

Vivatkusol, Y., Thavaramara, T., & Phaloprakarn, 
C. (2017). Inappropriate gestational 
weight gain among teenage pregnancies: 
Prevalence and pregnancy outcomes. 
International Journal of Women’s Health, 9, 
347–352. 
https://doi.org/10.2147/IJWH.S128941 

Wulandari, F., Mahmudiono, T., Rifqi, M. A., 
Helmyati, S., Dewi, M., & Yuniar, C. T. 
(2022). Maternal characteristics and 
socio-economic factors as determinants of 
low birth weight in Indonesia: Analysis of 



   
  
Aceh. Nutri. J .    Vol: 8, No: 4, 2023 587 

 
2017 Indonesian Demographic and Health 
Survey (IDHS). International Journal of 
Environmental Research and Public 
Health, 19(21), 13892. 
https://doi.org/10.3390/ijerph19211389
2 

Zaif R. M., & Wijaya, M. H. D. (2017). Hubungan 
antara riwayat status gizi ibu masa 
kehamilan dengan pertumbuhan anak 

balita di Kecamatan Soreang Kabupaten 
Bandung. Jurnal Sistem Kesehatan, 2(3), 
156–163. 
https://doi.org/10.24198/jsk.v2i3.11964 

Zgliczynska, M., & Kosinska-Kaczynska, K. 
(2021). Micronutrients in multiple 
pregnancies—The knowns and unknowns: 
A systematic review. Nutrients, 13(2), 386. 
https://doi.org/10.3390/nu13020386 

 


