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INTRODUCTION 

Women of childbearing age as prospective mothers are a 

vulnerable group whose health status must be considered, 

especially their nutritional status. The quality of the next 

generation will be determined by the condition of the 

mother before pregnancy and during pregnancy. 

Preconception health is very important to consider 

including nutritional status, especially in an effort to 

prepare for pregnancy because it will be closely related to 

pregnancy outcomes.1 Mothers who have poor nutritional 

status, suffer from complications during pregnancy are a 

predisposing factor for the low health of babies born.2 

Efforts to create a quality generation through healthy 

families, by preparing starting from the bride and groom 

are expected to have good health status, especially for 

female catin who will later become pregnant and give 

birth. The fertile period in women is the most important 

period so that the need for nutritional intake before 

pregnancy must be balanced in order to achieve optimal 

nutritional and health status to prepare for a healthy 

pregnancy.3 Women of childbearing age (WUS) are 
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vulnerable to the problem of lack of macro and micro 

nutrients so that they experience nutritional problems.4 

Pre-pregnancy Body Mass Index (BMI) is the most 

influential factor on birth weight.5 WUS who experience 

chronic energy deficiency (KEK) during pre-pregnancy 

and pregnancy will have low body weight so that they are 

at risk of giving birth to stunting babies.6  

 

The fulfilment of nutrients during pregnancy has an 

impact on the health of the mother and fetus. During 

pregnancy, the mother's nutritional needs will increase for 

metabolism in the body and the addition of body tissues 

to support the growth and development of the fetus in the 

womb, and maintain the condition of the placenta so that 

the mother can carry out a healthy pregnancy. In women 

who are not yet pregnant, lack of micronutrients can 

cause difficulties in getting pregnant, while for pregnant 

women it can cause pregnancy complications, fetuses, 

anemia, low birth weight, premature birth and babies.7,8 

Nutrients that are needed in small amounts have a very 

important role in the body's activities but metabolism are 

known as micronutrients, which consist of several 

essential vitamins and minerals such as iron, folic acid, 

vitamin A, calcium, and others. Malnutrition due to 

micronutrient deficiency is still quite high among women 

of childbearing age and pregnant women worldwide. The 

prevalence of anemia in the world according to WHO the 

prevalence of anemia in pregnant women in the world is 

41.8% and non-pregnant women aged 15-49 years are 

30%. Based on data from Riskesdas 2008, the incidence 

of anemia in Indonesia in adolescents is 32%, meaning 

that 3-4 out of 10 adolescents suffer from anemia and the 

prevalence of anemia in pregnant women is 48.9%. This 

illustrates that the health status of women in Indonesia is 

still low.9 Micronutrient deficiencies have adverse effects 

not only during pregnancy but throughout the life cycle.10 

The provision of IFA supplementation is a universal 

strategy that is carried out and recommended globally in 

the management of anemia in pregnant women due to 

iron deficiency and reduces the risk of LBW.11,12 Targets 

for adolescents and women of childbearing age through 

optimization of weekly IFA supplementation.13,14 Health 

services at the preconception target have a positive 

impact on one million pregnancies worldwide each 

year.13,14 Many studies have stated in several countries 

around the world about the success of IFA 

supplementation in improving maternal health and 

pregnancy outcomes.15 However, there is increasing 

concern that IFA supplementation alone is not sufficient 

to address the problem of micronutrient deficiency that 

often occurs in pregnant women, prompting the launch of 

micronutrient supplementation.16 There has been a lot of 

scientific evidence showing the superiority of MM 

supplementation to overcome anemia during pregnancy, 

the low incidence of LBW and Small Gestational Age 

(SGA) and congenital defects (Neural Tube Defect) in 

newborns when compared with IFA supplementation. The 

national strategy for the prevention and treatment of 

anemia for adolescents, women of childbearing age and 

pregnant women is to provide supplementation with 

blood-added tablets (iron and folic acid).17-22 Pre-

pregnancy Body Mass Index (BMI) is the most influential 

factor on birth weight.5 Women of childbearing age 

(WUS) who experience chronic energy deficiency (KEK) 

during pre-pregnancy and pregnancies who have low 

body weight will be at risk of giving birth to stunting 

babies.6 Efforts to reduce the risk of CED and anemia in 

the pre-pregnancy period are very important to reduce the 

risk of malnutrition in the next generation.20 Body weight 

before pregnancy (preconception period) should not be 

more or less than 10 percent of normal body weight 

according to height (BB/TB), in fact many women of 

childbearing age have unbalanced nutritional intake. An 

imbalance that lasts for a long time can cause nutritional 

problems in WUS.21 Mothers with short stature (<145 

cm) and low body weight before pregnancy had a higher 

risk of giving birth to babies with low birth weight than 

mothers with normal height.22 The purpose of this study 

was to determine the efficacy of a combination of 

nutrition education and nutritional supplementation on 

changes in nutritional status (BMI, weight gain of 

pregnant women) to prevent stunting in newborns. 

METHODS 

Study design, location and duration 

Current study is the intervention research used a quasi-

experimental design with a pre-post-intervention study 

research. The research was carried out in Sumbawa 

Regency, West Nusa Tenggara Province, namely in 

Labangka District, Moyo Hilir District and Utan District. 

The research location was chosen purposively based on 1) 

the high prevalence of stunting and anemia Research time 

July 2020 to December 2021. 

Study participants and sampling 

Based on the calculation of the sample size of the 

outcome variable, the highest number of subjects was the 

variable Hb level, body length, and head circumference of 

newborns, namely 16 infants.22,23 The minimum sample 

size for prospective brides is 2 (two) times the minimum 

sample size for babies, which is 32 people. To anticipate 

drop out, the number of subjects was increased by 25% 

and each intervention group consisted of 40 subjects. So, 

the number of subjects from the three intervention groups 

was 120 people. Subjects who met the criteria at the time 

of the study were 42 respectively, so the total number of 

subjects in this study was 126 people. The intervention 

group is group 1: nutrition education intervention 

(stunting material)+multi micronutrien, group 2: nutrition 

education (stunting material)+IFA (iron folic acid) and 

group 3: nutrition education (reproductive health 

material)+IFA. 

 

Inclusion and exclusion criteria 

 

The inclusion criteria in this study inclusion criteria as 

follows: prospective brides who have been registered at 
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the office of religious affairs (first marriage) in the 

Districts of Moyo Hilir, Utan and Labangka, 20-30 years, 

subjects were willing to participate in the whole series of 

studies. Subject exclusion criteria are: pregnant, suffer 

from severe anemia (Hb level <8 g/dl), smoke, suffer 

from chronic disease, abnormal menstrual cycle and do a 

diet program. 

Data collection 

The characteristics of the subject (age, education, 

occupation, income), health status includes data on Hb 

levels, nutritional intake. Nutritional status of subjects by 

measuring antropometri (body weight, body high and 

MUAC). Compliance with nutritional supplement 

consumption with a dose of 1 tablet per week from catin 

until before pregnancy and during pregnancy a dose of 1 

tablet daily during pregnancy until before pregnancy. give 

birth to. Anthropometry of newborns (body weight, body 

length and head circumference). 

Statistical analysis  

 

Data were analyzed using Microsoft Excel 2016 and 

SPSS (V.26) programs. The analysis was performed using 

the mean (SD) and number (percentage). Kolmogorov-

Smirnov test with a cut of point significance of normal 

distribution (p values >0.05) with a 95% confidence level. 

Analysis of the data for the test of differences between 

groups using the Paired t-test, Wilcoxon, ANOVA and 

Kruskal Wallis. 

RESULTS 

Subject characteristics and nutrition intake 

Based on age, the majority of prospective brides subject 

were ≤25 years old (61.11%). The average age in group 

1,2 and 3 was 24.19±2.60, 24.33±2.74 and 23, 48±2.53. 

The highest level of education was senior high school at 

>50% in groups 2 and 3. While in terms of occupational 

variables, >50% of subjects from all groups did not 

work/housewives, and the income level was also >50% 

low. The statistical analysis showed no difference 

between the intervention groups (p>0.05). Nutritional 

status data showed that group 1 has a normal BMI of 

81.0% more than groups 2 and 3. The examination of Hb 

levels in groups 2 and 3 showed that more than 40% had 

anemia, compared to 1, which was only 26.2%. The 

subjects' height in the three groups was ≥150 cm 

(69.05%) and weight ≥40 kg (90.4%). More than 40% 

suffered from CED (chronic energy deficiency) in group 

3 based on compared to 1 and 2. The level of energy and 

protein adequacy of the three intervention groups on the 

subject prospective brides and pregnant women of the is 

mostly quite ≥70% and protein ≥80%. Overall, the levels 

of vitamin and mineral adequacy in the three groups were 

below recommended dietary allowances (RDA) or had a 

deficit (<100%). but there was an increase in energy, 

protein and micronutrient intake of pregnant women 

compared to prospective brides. Subjects who consumed 

coffee/tea in the intervention group were 20 (47.62%), 26 

(61.9%), and 24 (57.14%), respectively. Coffee/tea is a 

food source of inhibitors that can interfere with iron 

absorption. Nutrition education in this study resulted in an 

increase in subject compliance in consuming nutritional 

supplementation (MM and IFA) in the three groups, with 

a compliance level of 99.36±1.41. 

 

Effect of nutrition education and nutritional 

supplementation on changes in BMI and weight gain of 

pregnant women 

 

The average BMI value of the three groups on the subject 

of the bride and groom, before the intervention was 

21.64±3.16 kg/m2. The mean BMI after intervention was 

22.08±3.12 kg/m2 with a difference change of 0.45±0.36 

kg/m2. The results of the Wilcoxon test showed that there 

was a difference in the mean BMI before and after the 

intervention in all groups (p<0.05), meaning that there 

was a significant difference in the mean before and after 

the intervention. The statistical test showed that there was 

a significant difference in the mean BMI between the 

three groups (p<0.05). The effect of the intervention can 

reduce the category of underweight nutrition BMI of the 

subject from 31 (24.6%) to 19 (15.1%). Normal nutrition 

category from 76 (60.3%) to 88 (69.8%). In addition, it 

was found that 14 (11.1%) subjects in the 

overweight/obese category increased to 19 (15.1%). 

Determination of the nutritional status of pregnant women 

using indicators of measuring weight gain (BB) during 

pregnancy and measurement of Upper Arm 

Circumference (MUAC). MUAC is more often used to 

determine the status of Chronic Energy Deficiency 

(CED). Nutritional status of pregnant women with 

indicators of weight gain from before pregnancy and 

during pregnancy is guided by weight gain according to 

the recommendations of the IOM/NRC (2009) (Table 2), 

taking into account the nutritional status (BMI) before 

pregnancy. The average value of weight gain on the 

subject of pregnant women after the intervention was 

63.08±7.02 kg. The results of statistical tests before and 

after the intervention showed that there was a significant 

difference in the mean weight gain of the three treatment 

groups (p=0.000). The difference test between groups 

(ANOVA) showed that there was a significant difference 

in the mean increase in gestational weight gain in the 

three groups (p=0.000). The results of the ANCOVA test 

by adjusting the independent variables, showed 

significant results (p<0.05), namely the variable weight 

before pregnancy and nutrition practices before 

pregnancy as confounding variables for weight gain after 

pregnancy. The effect of the intervention remained 

significant as seen from the corrected model value 

(p=0.000). The nutritional status of the subject can be 

seen in (Table 1). In line with the research of Pojda and 

Laura Kelley (2000) malnourished women contribute to 

the trans-generational cycle of malnutrition and poverty.24 

The period of a woman in a fertile condition is the most 

important period so that the intake of nutrients during  
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pre-pregnancy and pregnancy must be balanced in order 

to achieve optimal maternal nutritional status and health, 

if nutritional status Inadequate motherhood causes 

impaired fetal growth and development in the womb.3,25  

Table 1: Nutritional status of subjects before and after intervention. 

Nutritional status  

variable  

Intervention Group 

P value a,b,c 
Group 1 

(n=42) 

Group 2 

(n=42) 

Group 3 

(n=42) 

Rata-Rata±SD Rata-Rata±SD Rata-Rata±SD 

BMI prospective brides 

Before 22.28±2.70 21.67±3.11 20.97±3.54 0.029c* 

After 22.72±2.75 22.30±3.06 21.31±3.44 0.000b* 

Δ 0.44±0.40 1 0.34±0.29 2 0.34±0.37 2 0.011c* 

P valued,e 0.00d* 0.00d* 0.00e*  

Weight gain for pregnant women 

Before 52.47±6.13 52.79±6.36 49.46±8.41 0.027c* 

After 65.34±4.99 64.27±5.68 59.46±8.25 0.000b 

Δ 12.86±2.45 1 11.48±2.53 2 10.00±2.65 3 0.000a 

P valuee 0.00* 0.00* 0.00*  
SD: standard deviation, : difference after-before; aAnova, bAncova (adjusted BW before pregnancy and BW variable before pregnancy 

and nutrition practice before pregnancy on the addition of BW after pregnancy), Post hoc LSD: the same number on the same line shows 

no difference, cKruskal wallis, dPaired t test, ewilcoxon, *significant at p<0.05. 

 

Preconception health is very important to pay attention to, 

including nutritional status in an effort to prepare for 

pregnancy which is closely related to the anthropometric 

health of newborns.1 Anthropometric measurements of 

pregnant women used were weight gain during pregnancy 

and the size of the Midle Upper Arm Circumference 

(MUAC). If the nutritional status of the mother before 

pregnancy is good, the mother will give birth to a baby 

who is healthy, full term and has a normal weight. 

Pregnancy checkups, especially in monitoring the weight 

of pregnant women, need to be carried out regularly to 

monitor the needs of the mother and fetus during 

pregnancy.26 Inadequate intake of nutrients will affect the 

storage and energy needs of the mother and the growth 

and development of the fetus in the womb. The weight 

gain is due to the development of the uterus and fetus.27 

Pregnancy causes increased metabolism of energy and 

other nutrients. Increased energy and nutrients are needed 

for fetal growth and development. The increase in the size 

of the uterine organs, changes in the composition and 

metabolism of the mother and the preparation for 

breastfeeding after giving birth. The nutritional status of 

pregnant women determines the weight of the baby born. 

The nutritional adequacy of pregnant women can be seen 

from their weight gain during pregnancy. Low or 

inappropriate maternal weight gain has a high risk of 

giving birth to a LBW baby. So that pregnant women 

should experience weight gain. The effect of the 

intervention can reduce the category of weight gain that 

does not match BMI from 116 (100%) to 46 (39.7%). 

Weight gain category according to BMI from 0 (0.0%) to 

70 (60.3%). The results of the Spearman Rank correlation 

test showed that the weight gain of pregnant women was 

quite strong (if r=0.26-0.50) with body length (p<0.05; 

r=0.396), baby weight (p<0.05; r=0.430) and baby's head 

circumference (p<0.05; r=0.322). The weight gain of 

subjects that were not in accordance with BMI gave birth 

to stunting babies, namely 11 (9.48%), LBW infants as 

many as 9 (7.76%) and abnormal head circumference, 

namely 1 (0.86%). The results of this study are in line 

with Ruchayati that the length of a baby's body is 

affected, one of which is weight gain during pregnancy.28 

Maternal nutritional status during pregnancy is a 

determining factor for fetal growth and development in 

the womb.29 Mothers who have poor nutritional status, 

suffer from complications during pregnancy are 

predisposing factors for low infant health and have a 7 

times risk of suffering from stunting compared to 

pregnant women with good nutritional status.2 

 

Effect of nutrition education and nutritional 

supplementation interventions on newborn 

anthropometry 

The provision of education and nutritional 

supplementation since the bride and groom (premarital) 

until delivery, based on the distribution of outcome 

variables, showed that of 116 newborns, 13 babies 

(11.21%) had a body length of <48 cm, namely stunting. 

And as many as 11 (9.48%) had low birth weight (<2,500 

grams). For the variable head circumference, 10 infants 

(8.62%) had abnormal head circumferences, i.e. <32 cm 

for male infants and <31 cm for female infants. The 

distribution of the number of cases at risk of stunting was 

highest in group 3 and the lowest cases in the group that 

received intervention in group 1. The average body length 

of the babies in the three groups was 49.21±1.36 cm. The 

results of the Kruskall Wallis statistical test showed that 

there was a significant difference in the mean body length 

of infants between groups (p=0.03). For the variable 

mean baby weight in the three groups that is equal to 

2920.921±309.7 grams.  



Pramoni NGAKD et al. Int J Community Med Public Health. 2023 Jan;10(1):134-141 

                                 International Journal of Community Medicine and Public Health | January 2023 | Vol 10 | Issue 1    Page 138 

Table 2: Effect of intervention on newborn anthropometric variables. 

Antropometric newborn variable 

Intervention Group 
 

P value 
Group 1 Group 2 Group 3 

Mean±SD Mean±SD Mean±SD 

N % N % N % 

0.03* 
Body Length 49.41±1.29 49.32±1.50 48.67±1.22 

Stunting <48 cm 1 0.9 5 4.3 7 6.0 

Stunting ≥48 cm 39 33.6 35 30.2 29 25.0 

Body weight 3013.83±299.79 2916.10±312.56 2823.03±294.06 

0.04* LBW <2500 gram 1 0.9 4 3.4 6 5.2 

Normal ≥2500 gram 39 33.6 36 31.0 30 25.9 

Head circumference 33.11±1.72 33.01±1.86 32.32±1.08 

0.06 Abnormal (P<31 cm; L<32 cm) 1 0.9 4 3.4 5 4.3 

Normal (P≥31; L≥32 cm) 39 33.6 36 31.0 31 26.7 
*Krusskal Walis test, with a significance of p<0.05, the same number in the same row shows no difference; LBW: low birth weight. 

 

The results of the different test (Kurskal Wallis) showed a 

significant difference in the baby's weight variable 

between the three groups (p=0.04). The average head 

circumference of infants from the three groups was 

32.83±1.63 cm. The results of the Kruskall Wallis test 

showed that there was no significant difference in the 

mean between the three groups (p=0.06). The highest 

average value of changes in the parameters of the baby's 

length, weight and head circumference was in the group 

that received the intervention of group 1 compared to 

groups 2 and 3. The results of further analysis with the 

post hoc Kruskal-wallis test showed that the group that 

was significantly different was group 1 and 3 with 

p<0.05, while groups 2 and 3 and groups 1 and 2 were not 

significantly different/the difference was not significant 

(p>0.05). The Effect of intervention on newborn 

anthropometric variables can be seen in (Table 2). 

The results of adjusted confounding variables show that 

the covariates that affect birth length are Hb levels of 

pregnant women, intake of folic acid, Vitamin A, 

difference in weight gain of pregnant women and 

knowledge of nutrition. For the birth weight of the baby, 

the covariates that affect the Hb level of pregnant women, 

intake of iron acid, Vitamin A, the amount of 

supplementation consumed by the mother and nutritional 

knowledge. These results are in line with research.30 The 

results of adjusted confounding variables show that the 

covariates that affect birth length are Hb levels of 

pregnant women, intake of folic acid, Vitamin A, 

difference in weight gain of pregnant women and 

knowledge of nutrition. For the birth weight of the baby, 

the covariates that affect the Hb level of pregnant women, 

intake of iron acid, Vitamin A, the amount of 

supplementation consumed by the mother and nutritional 

knowledge. These results are in line with research.31 

Babies born with low birth weight and height <48 cm 

(risk of stunting) describe a growth disorder in the fetal or 

fetal period.32 Allen in his research also emphasizes that 

the lack of various kinds of micronutrients causes 

problems in pregnancy and affects the outcome of 

pregnancy.33 Meeting the adequacy of micronutrients 

during the preconception period can contribute to 

improving the baby's birth length. The mean value of 

birth length in the group given the MM supplement was 

significantly higher than the birth weight in the control 

group (p=0.001).34  

The relationship between the parameters of pregnancy 

weight gain and the incidence of stunting based on 

anthropometric variables of newborns showed that the 

body length of infants at risk of stunting was 13 (11.2%) 

born to mothers who had an increase in pregnancy weight 

that did not match the BMI of 11 (9.5%) and mothers 

who had weight gain/gain according to BMI were 2 

(1.7%). Parameters of birth weight showed that 9 (7.8%) 

were born with LBW from mothers whose weight gain 

did not match BMI and 2 (1.7%) were born LBW from 

mothers whose weight increase/gain was in accordance 

with BMI. Pregnant women who have a weight gain that 

does not match their BMI have given birth to a baby with 

an abnormal head circumference of 1 (0.9%). The results 

of the spearman rho test showed that there was a 

relationship between weight gain/gain during pregnancy 

with the length of the baby's body, the baby's weight and 

the baby's head circumference (p<0.005). 

DISCUSSION 

Prospective brides as the target of pre 1000 HPK, namely 

their nutritional status has major implications for the 

growth, development, and long-term health of their 

offspring. Inadequate nutritional intake before and during 

pregnancy will have an impact on the health of the 

mother and fetus in the womb. Maternal nutritional needs 

during pregnancy have increased for optimal health of the 

mother and fetus in the womb, if the intake is less then 

they will suffer from nutritional deficiencies both macro 

and micro.7,30-35 The provision of micronutrient 

supplementation in the preconception period is more 

important than only given during pregnancy. Intervention 

during pregnancy will miss the critical preconception 
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period. Giving multi micro nutrients 2-6 months before 

pregnancy overcomes the problem of low quality of 

pregnancy outcomes (spontaneous abortion, prematurity 

and LBW.34 The results of statistical tests showed that 

there was a significant difference in the mean weight gain 

of pregnancy in the three groups (p=0.000). And there is 

an effect of weight gain of pregnant women (nutritional 

status) on pregnancy outcomes.  

The nutritional status of the mother during pregnancy is a 

determining factor for the growth and development of the 

fetus in the womb.29 Malnourished women contribute to 

the trans-generational cycle of malnutrition. The MMS 

supplementation intervention gave a larger mean change 

when compared to IFA.24 This shows that the MMS 

intervention is more effective than the IFA 

supplementation intervention than Fe alone, combining 

Fe with Folic Acid or Fe with Vitamin C helps to improve 

the anthropometric quality of newborns, so it is 

recommended that supplementation should be given early 

in pregnancy or even before pregnancy in order to reserve 

nutrients in the newborn. the body is able to meet the 

increased needs before and during pregnancy.36 Babies 

born with low birth weight and height <48 cm (risk of 

stunting) represent impaired growth in the fetus or fetal 

period.32  

Lack of various types of micronutrients causes problems 

in pregnancy and affects pregnancy outcomes.33 Meeting 

the adequacy of micronutrients during the preconception 

period can contribute to improving the baby's birth length. 

The mean length of the babies born from the group given 

the MM supplement was significantly higher than the 

birth weight of the babies given the control/IFA 

supplementation group (p=0.001).37. Various research has 

proven the superiority of MMS in overcoming pregnancy 

problems and low outcomes when compared to IFA.38 

Strength and limitations 

The strength in this study is that the intervention of a 

combination of nutrition education and nutritional 

supplementation that is given is effective from the time of 

marriage to childbirth, changes nutritional status that 

affect the incidence of stunting in newborn 

anthropometry. Research results can reduce/break the 

cycle of malnutrition between generations. The 

limitations of this study are: the study was carried out 

during the COVID-19 pandemic, causing the 

implementation time to be more than planned. The 

implementation time starts from birth so it cannot 

measure the long term of this intervention against the 

intervention period in the first 1,000 days of life 

(mothers). breastfeeding and infants up to 2 years of age). 

CONCLUSION  

Providing educational interventions and effective 

nutritional supplementation can change the parameters of 

the nutritional status of the subject and affect the length 

of the baby's body and weight of the newborn (p<0.05) 

and there is a relationship between weight gain during 

pregnancy and the length of the baby's body, baby's 

weight and head circumference (p<0.005). 

ACKNOWLEDGEMENTS 

Thanks to The Neys-van Hoogstraten foundation (NHF) 

for funding the research under the grand letter agreement 

dated February 4, 2020. Authors are also thankful to 

research subjects who participated in the research process 

during the COVID-19 pandemic while maintaining health 

protocols and enumerators who helped the research from 

start to finish. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Paratmanitya Y, Hadi H, Susetyowati S. Citra tubuh, 

asupan makan, dan status gizi wanita usia subur 

pranikah. J Gizi Klin Indones. 2012;8(3):126.  

2. Senbanjo IO, Olayiwola IO, Afolabi WA, Senbanjo 

OC. Maternal and child under-nutrition in rural and 

urban communities of Lagos state, Nigeria: The 

relationship and risk factors. BMC Res Notes. 

2013;6(1):1.  

3. Kathryn G. Dewey, Khadijah B. Long-term 

consequences of stunting in early life. Matern Child 

Nutr. 2011;7(3):5-18.  

4. Branca F. Nutrition and health in women, children, 

and adolescent girls. BMJ. 2015;351(1):27-31. 

5. Salimar AI. Pre-pregnancy maternal nutritional 

status as a predictor of birth weight and length in the 

bogor central district, bogor city. Penel Gizi Makan. 

2014;37(2):119-28. 

6. Schmidt MK, Muslimatun S, West CE, Schultink 

W, Gross R, Hautvast JGAJ. Nutritional Status and 

linear growth of indonesian infants in west java are 

determined more by prenatal environment than by 

postnatal factors. J Nutr. 2002;132:2202-7. 

7. Gernand AD, Schulze KJ, Stewart CP, West KP, 

Christian P. Micronutrient deficiencies in pregnancy 

worldwide: health effects and prevention. Nat Rev 

Endocrinol. 2016;12(5):274-89.  

8. Mousa A, Naqash A, Lim S. Macronutrient and 

micronutrient intake during pregnancy: An overview 

of recent evidence. Nutrients. 2019;11(2):23-9. 

9. Kemenkes RI. Profil Kesehatan Indonesia 2017. 

Available at: https://kemkes.go.id/view/ 

19070400001/profil-kesehatan-indonesia-tahun-

2018.html. Accessed on 20 November 2021. 

10. Bhutta ZA, Salam RA, Das JK. Meeting the 

challenges of micronutrient malnutrition in the 

developing world. Br Med Bull. 2013;106(1):7-17.  



Pramoni NGAKD et al. Int J Community Med Public Health. 2023 Jan;10(1):134-141 

                                 International Journal of Community Medicine and Public Health | January 2023 | Vol 10 | Issue 1    Page 140 

11. World Health Statistics. Available at: 

https://apps.who.int/iris/handle/10665/44844. 

Accessed on 20 November 2021. 

12. Aguayo VM, Paintal K, Singh G. The Adolescent 

Girls’ Anaemia Control Programme: A decade of 

programming experience to break the inter-

generational cycle of malnutrition in India. Public 

Health Nutr. 2013;16(9):1667-76.  

13. Berti C, Gaffey MF, Bhutta ZA, Cetin I. Multiple-

micronutrient supplementation: Evidence from 

large-scale prenatal programmes on coverage, 

compliance and impact. Matern Child Nutr. 

2018;14(11):1-11.  

14. Dean S V., Lassi ZS, Imam AM, Bhutta ZA. 

Preconception care: Closing the gap in the 

continuum of care to accelerate improvements in 

maternal, newborn and child health. Reprod Health. 

2014;11(3):S1.  

15. Sanghvi TG, Harvey PWJ, Wainwright E. Maternal 

iron-folic acid supplementation programs: Evidence 

of impact and implementation. Food Nutr Bull. 

2010;31(2):100-7.  

16. Bhutta ZA, Imdad A, Ramakrishnan U, Martorell R. 

Is it time to replace iron folate supplements in 

pregnancy with multiple micronutrients? Paediatr 

Perinat Epidemiol. 2012;26(1):27-35.  

17. Fall CHD, Fisher DJ, Osmond C. Multiple 

micronutrient supplementation during pregnancy in 

low-income countries: A meta-analysis of effects on 

birth size and length of gestation. Food Nutr Bull. 

2009;30(4):408-12. 

18. West KP, Shamim AA, Mehra S. Effect of Maternal 

multiple micronutrient vs iron-folic acid 

supplementation on infant mortality and adverse 

birth outcomes in rural Bangladesh: The JiVitA-3 

randomized trial. J Am Med Assoc. 

2014;312(24):2649-58.  

19. Kemenkes RI. Pedoman Pencegahan Dan 

Penanggulangan Anemia Pada Remaja Putri Dan 

Wanita Usia Subur (WUS). Available at: 

https://promkes.kemkes.go.id. Accessed on 20 

November 2021. 

20. Prabandari Y, Hanim D, AR RC, Indarto D. 

Hubungan kurang energi kronik dan anemia pada 

ibu hamil dengan status gizi bayi usia 6-12 bulan di 

Kabupaten Boyolali. Penelit Gizi dan Makanan. 

2016;39(1):1-8. 

21. Ramli, Agho KE, Inder KJ, Bowe SJ, Jacobs J, 

Dibley MJ. Prevalence and risk factors for stunting 

and severe stunting among under-fives in North 

Maluku province of Indonesia. BMC Pediatr. 

2009;9:64.  

22. Black RE, Allen LH, Bhutta ZA, et al. Maternal and 

child undernutrition: global and regional exposures 

and health consequences. Lancet. 

2008;371(9608):243-60.  

23. Bhutta Z, Rizvi A, Raza F, Zaidi S. A Comparative 

evaluation of multiple micronutrient and iron – folic 

acid supplementation during pregnancy in pakistan : 

impact on pregnancy multiple micronutrient 

supplementation during pregnancy in developing 

country. Food Nutr Bull. 2009;30(4):496-505.  

24. Pojda JA, Laura Kelley. Low birthweight : a report 

based on the international low birthweight 

symposium and workshop held on 14-17 June 1999 

at the International centre for diarrhoeal disease 

research in Dhaka, Bangladesh. United Nations. 

International Low Birthweight Symposium. 2000. 

25. Okubo H, Miyake Y, Sasaki S, Tanaka K, 

Murakami K. Maternal dietary patterns in pregnancy 

and fetal growth in Japan : the Osaka Maternal and 

Child Health Study. Br J Nutr. 2012;107:1526-33.  

26. Yongky Y, Hardinsyah H, Gulardi G, Marhamah M. 

Status gizi awal kehamilan Dan pertambahan berat 

iadan Ibu hamil kaitannya dengan bblr. J Gizi dan 

Pangan. 2009;4(1):8.  

27. Shiddiq A, Lipoeto NI, Yusrawati Y. Hubungan 

pertambahan berat badan ibu hamil terhadap berat 

bayi lahir di Kota Pariaman. J Kesehat Andalas. 

2015;4(2):472-7.  

28. Fitri Ruchayati. Hubungan kadar hemoglobin dan 

lingkar lengan atas ibu halmahera kota semarang. J 

Kesehat Masy. 2012;1:578-85. 

29. Nobre RG, Azevedo DV de, Paulo Cesar de 

Almeida NMGS de A and FE de LF, Feitosa. 

Weight-Gain Velocity in Newborn Infants Managed 

with the Kangaroo Method and Associated 

Variables. Matern Child Health J. 2017;21(1):23-8. 

30. Kesumawati D, Hidayah N. Determinant of stunting 

in children aged 24-59 months in the kasreman 

community health center. J Vocat Nurs.    

2020;1(2):1-9. 

31. Putri TA, Salsabilla DA, Saputra RK. The effect of 

low birth weight on stunting in children under five: 

a meta analysis. J Matern Child Heal.       

2022;6(4):496-506.  

32. Fall CHD, Yajnik CS, Rao S, Davies A a, Brown N, 

Farrant HJW. Micronutrients and Fetal Growth. J 

Nutr. 2003;133(4):1747S. 

33. Allen LH. Multiple micronutrients in pregnancy and 

lactation: An overview. Am J Clin Nutr. 

2005;81(5):1206-12.  

34. Sumarmi S, Wirjatmadi B, Kuntoro, Thaha AR, 

Soekirman. Preconception multimicronutrient 

intervention in prospective brides to prevent 

neonatal-stunting in Probolinggo Regency, East 

Java. Gizi Mikro Indones. 2018;3:47-55. 

35. Shi H, Enriquez A, Moreau J. NAD Deficiency, 

congenital malformations and niacin 

Supplementation. J Med. 2017;377(6):544-52.  

36. Swamilaksita PD. The efficacy of nutritional 

supplementation in pregnant women on pregnancy 

outcomes. Media Gizi Mikro Indones.     

2016;8(1):27-42.  

37. Sumarmi S, Wirjatmadi B, Kuntoro, Thaha AR, 

Soekirman. Intervensi multimikronutrien masa 

prakonsepsi pada calon pengantin untuk mencegah 

neonatal-stunting di Kabupaten Probolinggo, Jawa 

Timur. Gizi Mikro Indones. 2018;3:47-55. 



Pramoni NGAKD et al. Int J Community Med Public Health. 2023 Jan;10(1):134-141 

                                 International Journal of Community Medicine and Public Health | January 2023 | Vol 10 | Issue 1    Page 141 

38. Smith ER, Shankar AH, Wu LSF, et al. Modifiers of 

the effect of maternal multiple micronutrient 

supplementation on stillbirth, birth outcomes, and 

infant mortality: a meta-analysis of individual 

patient data from 17 randomised trials in low-

income and middle-income countries. Lancet Glob 

Heal. 2017;5(11):e1090-100.  

 

 

 

 

 

 

 

 

 

Cite this article as: Pramoni NGAKD, Tanziha I, 

Briawan D, Khomsan A. The efficacy of combined 

nutrition education and nutritional supplementation 

on nutritional status of prospective brides to prevent 

stunting in newborns. Int J Community Med Public 

Health 2023;10:134-41. 


