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INTRODUCTION
The high number of stunting incidents is a very 
worrying national problem. Stunting is a condition 
in children that can no longer be cured, but 
prevention is very important so that the number 
of stunting in an area does not increase1. Providing 
intervention to children who are already suffering 
from stunting will not have a significant impact on 
reducing stunting. So based on the considerations 
above, it is necessary to provide interventions to 
pregnant women in order to produce pregnancy 
outcomes whose nutritional status is guaranteed2.

One of the factors causing stunting is normal 
baby weight which is the impact of nutritional 
deficiencies in pregnant women. Several studies 
were conducted in areas that had high cases of IDD 
and had very high stunting rates3,4. Especially in 
Majene Regency, according to previous research, 
from 500 salt samples that have been studied, the 
iodine content in household salt is 75% in household 
salt, 75% in the category is less than the standard of 
30 ppm1. Research conducted in Enrekang Regency 
found that 44.8% of cases of STDs occurred and 
most of them came from endemic IDD areas3.

Several studies conducted in Majene Regency, West 
Sulawesi Province and Enrekang Regency, South 
Sulawesi show that there is a correlation between 
areas that have high IDD status and the incidence 
of stunting4. Providing salt with iodine above 
30 ppm can complete the iodine requirements 
in micronutrient supplements which is an 

intervention given to pregnant women in the Majene 
district area. Giving MMS to pregnant women 
reduces the risk of premature birth, Intrauterine 
Growth Restriction (IUGR), LBW, the risk of low 
gestational age 5,6,7, perinatal death and maternal 
death is also lower compared to giving TTD8,9,10. 
Research conducted in Purbalinggo, East Java, 
proves that multi-micronutrient supplementation 
2-6 months before pregnancy has a better effect 
on the mother's immune response, as well as the 
production of the human placetal lactogen (hPL) 
hormone which ultimately increases placental 
weight and birth weight, as well as reducing the 
risk of abortion and prematurity11,12. Then research 
conducted in Banggae Regency, Central Sulawesi, 
proved that pregnant women who received MMS 
intervention had better pregnancy outcomes and the 
average body length of babies born to mothers in the 
MMS group was longer. Improving nutrition during 
pregnancy has a positive and long-term impact on 
the fetus, so intervention is needed during pregnancy 
in the form of micronutrient supplements 13,14.

The results of the examination showed that iodized 
salt with sufficient iodine content was consumed 
more in Enrekang than Majene (50% vs 4%)4,15,16. 
Apart from that, the amount of salt that does not 
contain iodine is higher in Majene based on the 
results of research conducted in two regencies, 
namely Enrekang Regency which represents the 
South Sulawesi provenance and Majene Regency 
which represents the West Sulawesi provenance. 
The median iodine level in urine was in the low 
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category (<100 g/L), more commonly found in endemic areas than in 
non-endemic areas of Enrekang (24.8% vs 12.0%), and statistical tests 
showed significant values. Likewise, in Majene Regency, the median 
iodine level in the urine category was higher in endemic areas (22.4%) 
than in non-endemic areas (13.0%)4,17. Judging from their intelligence 
level, the majority of school-age children in endemic and non-endemic 
areas of Enrekang Regency are in the poor category, namely 99.2% 
and 92.3% respectively. Meanwhile in Majene Regency, all children in 
endemic areas are classified as low (100%), and only one child (0.4%) is 
in the average intelligence category in non-endemic areas4,18. Based on 
some of the literature above, researchers feel it is important to conduct 
research on the effects of giving iodized salt and MMS to pregnant 
women on the nutritional status of pregnancy outcomes in Majene 
Regency4,19. 

MATERIALS AND METHOD
This research is analytical research using an experimental design that 
controls several non-experimental variables and there is a control group 
as a comparison group to understand the effect of treatment20,21,22. This 
research design uses "Quasi Experimental". Quasi-experimental studies 
aim to evaluate an intervention and demonstrate a causal relationship 
between the intervention and the outcome. The research location 
was carried out in two sub-districts in Majene district. The time for 
conducting the research was from March to November 2023. The 
samples in this study were pregnant women in the first trimester and 
second trimester, which is the locus of the occurrence of stunting.

RESULTS
Based on table 1, maternal characteristics based on age, almost all were 
in reproductive age (20-35), both intervention (99.0%) and control 
(98%) and there was no difference in proportions between the two 
groups. In the maternal education group, generally elementary-middle 
school, intervention was 52.0% and control (49.0%). For employment 
characteristics, more mothers did not work in intervention (65.0%), 
control (70.0%). More fathers' occupations were fishermen in both 

intervention (45.0%) and control (40.0%). The characteristics of 
height are generally above 140 cm for both intervention (98.0%) and 
control (97.0%). The number of parities was greater than 2, namely the 
intervention group (66.0%) and control (64.0%). Meanwhile, according 
to pregnancy history, more people had never had an abortion, either 
intervention (97%) or control (93%) and there were no differences in 
characteristics between the intervention group and the control group.

Table 2 shows that the characteristics of the initial Hb examination 
results were that most mothers were anemic in both the intervention 
group (57.0%) and the control group (69.0%). UIE characteristics 
< 150µg/L in the intervention group (95.0%) in the control group 
(96.0%). Maternal characteristics regarding iodine knowledge in 
the intervention group more people did not know (63.0%) while in the 
control group (58.0%). And there was more knowledge about MMS in 
the intervention group (73.0%) and control (68.0%). And there were no 
differences in characteristics in the intervention group or control group.

The results of the analysis above show that there is a difference in 
the average initial HB (Hb1), HB Post 1 (Hb2) and HB Post 2 (Hb3) 
between the groups that received iodine salt and MMS compared to 
those who only received MMS with p-values respectfully. also 0.006 < 
0.000 ; <0.000. With maternal weight, there is a difference in the average 
weight (BW) of early pregnant women, Post 1 BB and Post 2 BB between 
groups that received iodine salt and MMS compared to those who only 
received MMS with p-values respectively < 0.001; <0.000 ; <0.000. 
When measuring iodine levels in maternal urine, there were differences 
in iodine levels I, urine iodine levels 2 and iodine levels 3 between 
groups that received iodine salt and MMS compared to those who only 
received MMS with p-values respectively (0.000); (0.000).; (0.000).; In 
the lila examination, there were differences in the lila I, Lila II and Lila 
III examinations between the groups that received iodine salt and MMS 
compared to those who only received MMS with p-values respectively 
0.015; 0,000; 0,000. which means there is a difference and from the 
mean difference it can be seen that the Hb level, body weight, urine 
iodine level and maternal lila at all times were higher in the iodized salt 
and MMS groups. 

Variables Intervention (n=100) Controls (n=100) Total P Value (n=200)
n % n % n %

Mother's Age
<19 and >35 8 2.0 2  2.0 10 5.0 0.105
20-35 years 92 99.0 98 98.0 190 95.0
Mother's Education
Elementary-middle school 52 52.0 49 49.0 101 50.5 0.213
SENIOR HIGH SCHOOL
D3-SI

40
8

40.0
8.0

35
16

35.0
16.0

 75
 24

37.5
12

Mother's Job
Work
Not Working

35
65

35.0
65.0

30
70

30.0
70.0

65
135

32.5 0.546
67.5

Father's occupation
Fisherman
Civil servant/honorary
Self-employed

45
28
27

45.0
28.0
27.0

40
27
33

40.0
27.0
33.0

85
55
60

42.5 0.567
27.5
30.0

Mother's height
< 140 cm
≥ 140 cm

2
98

2.0
 98.0

3
97

3.0
97.0

 5
195

2.5 1.00
97.5

parity
≤ 2 
>2

 34
66

34.0
 66.0

36
64 

36.0
 64.0

 70
130

35.0 1.00
97.5

History of pregnancy
Had an abortion
Never had an abortion

3
97

3.0
97.0

7
93

7
93.0

 10
190

5.0 0.33
95.0

Table 1. Characteristics of mothers and families in the intervention and control groups.

Source: Primary Data 2023.
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DISCUSSION
1.	Differences in administration of iodized salt and MMS regarding 
differences in levels  HB mother.

This research shows that there are differences in initial HB (T0), HB 
Post 1 (TI) and HB Post 2 (TII) between the groups that received iodine 
salt and MMS compared to those who only received MMS with p-values 
respectively 0.006; <0.000 ; <0.000. This means there is a difference and 
from the median difference it can be seen that the change in HB at each 
time is higher in the iodized salt and MMS groups. This means that 
administering iodized salt at levels above 30 ppm greatly influences the 
increase in Hb levels in the blood23,24. Iodine plays a very important 
role in cell growth, including the growth of red blood cells, where if 
the growth of red blood cells is disturbed, a person will experience 
an Hb that is less than normal so they will experience anemia and 
especially pregnant women will have a detrimental effect on the growth 
of their fetus. Multimicronutrient supplements, which usually include 
a combination of essential vitamins and minerals, are sometimes 
recommended for pregnant women to address potential nutritional 
deficiencies. This supplement aims to support the health of the mother 
and developing fetus25,26. However, supplement administration will 
be more perfect if it is combined with the addition of iodine in salt 
that has been tested in the first laboratory27,28,29. Iodine also plays a 
very important role in the absorption of iron in the body, so it greatly 
influences the increase in Hb of pregnant women in the intervention 

group. The iodine level in salt was above 30 ppm, whereas in the control 
group the salt used varied30,31,32. This is in line with research by Brough 
L et al., 2010 showing that increasing consumption of micronutrients 
during pregnancy can improve the nutritional status of pregnant women 
where MMS contains iodine33,34,35. Giving MMS with added iodine salt 
shows the best results regarding the hemoglobin status of pregnant 
women. A study conducted in Ethiopia revealed that a diet rich in 
iron and giving supplements containing iron and iodine to pregnant 
women was significantly associated with increased hemoglobin levels, 
increased food intake in the intervention group compared to the control 
group36,37,38 .

2.	 The effect of giving iodized salt and MMS on changes in maternal 
weight.  mother's bat.

This research shows that there are differences in body weight (BW) of 
pregnant women at the beginning of T0, BW Post 1 (TI) and BW Post 2 
(TII) between the groups that received iodine salt and MMS compared 
to those who only received MMS with p-values respectively also <0.001; 
<0.000; <0.000. This means there is a difference and from the median 
difference it can be seen that the difference in BW at each time is higher 
in the iodized salt and MMS groups. One of the functions of iodine is 
to speed up metabolic processes in the body,39,40,41 so that if the iodine 
levels in a pregnant woman's body are met, the metabolic processes in 
her body will be good and will have an effect on the process of weight 
gain42,43,44. This is in line with the results of research conducted in 

Variables Intervention Controls Total P Value
n 100 % n 100 % n 200 %

Hb
<11 57 57.0 69 69.0 126 63.0 0.1057
≥11 43 43.0 31 31.0 74 37.0
UIE
<150
≥150

95
5

95.0
5.0

96
4

96.0
4.0

191
9

95.5 1.00
4.5

Iodine Knowledge
Not enough
Good

63
37

63.0
37.0

58
42

58.0
42.0

121
79

60.5 0.563
39.5

MMS Knowledge
Not enough
Good

73
27

73.0
27.0

68
32

68.0
32.0

141
59

70.5 0.535
29.5

Source: Primary Data 2023.

Table 2. Results of measuring Hb levels (g/dl), IUE (µg/L), and sample knowledge before intervention.

Variables
I II III ΔI-II ΔI-III ΔI-III
mean±SD mean±SD mean±SD mean±SD mean±SD mean±SD

Hb       
Intervention 10.51±1.01 11.29±0.70 12.09±0.51 0.78±0.80 1.58±0.77 0.8±0.62
Controls 10.13±1.04 10.38±1.07 10.96±0.86 0.25±0.90 0.83±0.79 0.35±0.67
p-value 0.006 0,000 0,000 0,000 0,000 0.032*
BB Mom
Intervention 55.47±4.12 58.47±4.03 62.24±3.94 3.00±0.83 6.77±1.42 3.77±1.20
Controls 52.66±5.30 55.1±5.16 57.54±5.19 2.44±0.54 4.88±0.82 2.44±0.56
p-value 0.001 0,000 0,000 0,000 0,000 0,000
Lila
Intervention 26.58±1.18 27.48±1.83 28.35±1.74 0.88±1.22 1.77±0.98 0.89±1.07
Controls 25.97±1.66 26.31±1.51 26.77±1.37 0.35±0.68 0.80±0.95 0.46±0.77
p-value 0.015* 0,000* 0,000* 0,000* 0,000* 0,000*
UIE
Intervention 110.01±22.61 208.62±51.69 263.77±57.55 98.60±57.85 153.75±64.06 55.15±67.57
Controls 119.11±15.71 152.24±33.38 167.54±38.65 33.12±31.17 48.43±37.90 15.30±26.30
p-value 0,000* 0,000* 0,000* 0,000* 0,000* 0,000*

Table 3. Analysis of differences in Hb levels (g/dl) between groups of pregnant women received iodized salt and MMS than those who received MMS.
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Boyolali showing that pregnant women in the Ampel II Community 
Health Center Work Area, Boyolali Regency, mostly had moderate 
iodine intake (50%), experienced weight gain (62.5%)45,46,47.

3.	 The effect of giving iodized salt and MMS on changes in iodine 
levels in maternal urine.Research shows that there are differences in 
iodine levels in maternal urine, iodine levels I (T0), urine iodine levels 
2 (TI) and iodine levels 3 (TII) between groups that received iodine salt 
and MMS compared to those who only received MMS with a p-value 
(0.000); (0.000).; (0.000).; The table above shows that there are differences 
and from the median differences it can be seen that the difference in 
maternal urine iodine levels at each time is higher in the iodized salt 
and MMS groups. Iodine is absorbed very quickly by the intestines and 
is used by the thyroid gland to produce thyroid hormones48,49,50. The 
main excretion channel for iodine is through the urinary tract and this 
method is the main indicator for measuring the amount of intake and 
iodine status36,37. The lowest excretion level (iodine status) (25-20 mg 
I/g creatine) indicates the risk of iodine deficiency, whereas lower levels 
indicate a more dangerous risk51,52,53. The status of iodine adequacy can 
be seen from the iodine content in the mother's urine, so that if the 
iodine level is 100 – 199 µg/L in adults and in pregnant women the 
iodine level within normal limits (150-249 µg/L)54,55,56. 

4.	 The effect of giving iodized salt and MMS on changes in maternal LIA.

This research shows that there are differences in the T0, TI, and T II 
pregnancy rates between the groups that received iodine salt and MMS 
compared to those who only received MMS with p-values respectively 
<0.015; 0,000; <0.000. which means there is a difference and from the 
median difference it can be seen that maternal urine iodine levels at all 
times were higher in the iodized salt and MMS groups. To fulfill the 
health of the mother and fetus, pregnant women need adequate nutrition 
to reduce potential nutritional problems.57,58,59. Therefore, implementing 
nutrition programs with special emphasis on nutritional attention in 
pregnancy during antenatal visits is considered important for rural 
women60,61,62. Providing micronutrient supplements supplemented with 
iodized salt affects body weight and also directly influences the increase 
in pregnancy in pregnant women63,64,65. Lila measurements are carried 
out to measure the nutritional status of pregnant women, whether they 
are in normal condition or KEK66,67.

CONCLUSION
There are differences in hemoglobin levels in pregnant women who 
receive iodized salt and MMS compared to those who receive MMS 
alone. There is a difference in the weight of pregnant women who 
received iodized salt and MMS compared to those who received MMS 
alone. There are differences in iodine levels in the urine of pregnant 
women who receive iodized salt and MMS compared to those who 
receive MMS alone. There are differences in the flow of pregnant 
women who receive iodized salt and MMS compared to those who 
receive MMS alone.

REFERENCES
1.	 Gernand, A.D., Schulze, K.J., Stewart, C.P., West, K.P., & Christian, P. 

(2016). Micronutrient deficiencies in pregnancy worldwide:

2.	 Impact and prevention on health. Nature Reviews of Endocrinology, 
12(5), 274–289.https://doi.org/10.1038/nrendo.2016.37

3.	 Christian, P., Kim, J., Mehra, S., Shaikh, S., Ali, H., Shamim, A. 
A., … West, K. P. (2016). Effect of prenatal multiple micronutrient 
supplementation on growth and cognition up to 2 years of age in 
rural Bangladesh: The JiVitA-3 Trial. American Journal of Clinical 
Nutrition, 104(4), 1175–1182.

4.	 Charoenratana, C., Leelapat, P., Traisrisilp, K., & Tongsong, T. (2016). 
Maternal iodine deficiency and adverse pregnancy outcomes. 
Maternal and Child Nutrition, 12(4), 680–687

5.	 Abel, M.H., Caspersen, I.H., Meltzer, H.M., Haugen, M., 
Brandlistuen, R.E., Aase, H., Alexander, J., Torheim, L.E., & 
Brantsæter, A.L. (2017). Suboptimal maternal iodine intake was 
associated with impaired child neurodevelopment at age 3 years 
in a Norwegian cohort study of mothers and children. Journal of 
Nutrition, 147, 1314–1324.https://doi.org/10.3945/jn.117.250456

6.	 Abel, M.H., Caspersen, I.H., Meltzer, H.M., Haugen, M., 
Brandlistuen, R.E., Aase, H., Alexander, J., Torheim, L.E., & 
Brantsæter, A.L. (2017). Suboptimal maternal iodine intake was 
associated with impaired child neurodevelopment at age 3 years 
in a Norwegian cohort study of mothers and children. Journal of 
Nutrition, 147, 1314–1324.https://doi.org/10.3945/jn.117.250456

7.	 Abu-Saad, K., & Fraser, D. (2010). Maternal nutrition and birth 
outcomes. Epidemiological Review, 32(1), 5–25.https://doi.
org/10.1093/epirev/mxq001

8.	 Abel, M.H., Caspersen, I.H., Meltzer, H.M., Haugen, M., 
Brandlistuen, R.E., Aase, H., Alexander, J., Torheim, L.E., & 
Brantsæter, A.L. (2017). Suboptimal maternal iodine intake was 
associated with impaired child neurodevelopment at age 3 years 
in a Norwegian cohort study of mothers and children. Journal of 
Nutrition, 147, 1314–1324.https://doi.org/10.3945/jn.117.250456

9.	 Community Based Survey on Prevalence of Iodine Deficiency 
in Pregnant Women in Urban Areas of West Bengal, India. Indian 
Journal of Neonatal Medicine and Research, 4(4), 10–13.https://doi.
org/10.7860/IJNMR/2016/23105.2194

10.	 Adamo, A.M., & Oteiza, P.I. (2010). Zinc deficiency and neural 
development: The case of neurons. BioFactor, 36(2), 117–124.
https://doi.org/10.1002/biof.91

11.	 Adhikari, B. K., Koirala, U., Lama, S., & Dahal, P. (2012). Iron Deficiency 
Situation and Management Prioritizing Dietary Intervention in 
Nepal. Nepalese Journal of Epidemiology, 2(2), 180–190.https://doi.
org/10.3126/nje.v2i2.6573

12.	 Agasa, SB, & Kadima, J. (2017). Effectiveness of UNICEF Multi 
Micronutrient Powder on Child Stunting Rates and Factors That 
Influence Them in Kisangani Effectiveness of UNICEF Multi 
Micronutrient Powder on Child Stunting Rates and Factors Affecting 
Them in Kisangani. European Journal of Nutrition & Food Safety, 
(September).https://doi.org/10.9734/EJNFS/2017/36276

13.	 Akombi, B.J., Agho, KE, Hall, J.J., Merom, D., Astell-Burt, T., & 
Renzaho, A.M.N. (2017). Stunting and severe stunting in children 
under 5 years in Nigeria: A multilevel analysis. BMC Pediatrics, 
17(1), 1–16.https://doi.org/10.1186/s12887-016-0770-z

14.	 Allen, L. H. (1994). Maternal Micronutrient Malnutrition: Effects 
on Breast Milk and Infant Nutrition, and Intervention Priorities. 
Published, 11.

15.	 Allen, L. H. (2005). MMS in pregnancy and breastfeeding: an 
overview. Am J Clin Nutr, 81:1206S–1(May), 1206–1212. https://doi.
org/81/5/1206S [pii].

16.	 Almatsier, S. (2004). Basic Principles of Nutrition Science. Jakarta: 
Gramedia Pustaka Utama.

17.	 Alwi, Muhammad Khidri; Nap, Hamka; Haju, Veni; Thaha, Abdul 
Razak; Juliani, SY (2019). Study of the Effectiveness of the Taburia 
(Multi Micronutrient Substance) Program in Children Aged 6-24 
Months in South Sulawesi Province. Indian Journal of Public Health 
Research & Development, 10(5), 564–569.

18.	 Ali-Baya G, Zenile E, Aikins BO, Amoaning RE, Simpong DL, Adu 
P: Poor hemoglobin-hematocrit agreement in an apparently healthy 
adult population; a cross-sectional study in Cape Coast Metropolis, 
Ghana. Vol. 7, Heliyon. 2021.

19.	 Ames, B. N. (2006). Low micronutrient intake can accelerate 
degenerative diseases due to aging through the allocation of scarce 
micronutrients through triage. Proceedings of the National Academy 
of Sciences, 103(47), 17589–17594.https://doi.org/10.1073/
pnas.0608757103

https://doi.org/10.1038/nrendo.2016.37
https://doi.org/10.3945/jn.117.250456
https://doi.org/10.3945/jn.117.250456
https://doi.org/10.1093/epirev/mxq001
https://doi.org/10.1093/epirev/mxq001
https://doi.org/10.3945/jn.117.250456
https://doi.org/10.7860/IJNMR/2016/23105.2194
https://doi.org/10.7860/IJNMR/2016/23105.2194
https://doi.org/10.1002/biof.91
https://doi.org/10.3126/nje.v2i2.6573
https://doi.org/10.3126/nje.v2i2.6573
https://doi.org/10.9734/EJNFS/2017/36276
https://doi.org/10.1186/s12887-016-0770-z
https://doi.org/10.1073/pnas.0608757103
https://doi.org/10.1073/pnas.0608757103


783 Pharmacognosy Journal, Vol 16, Issue 3, May-June, 2024

Dina D, et al. The Effect of Giving Iodized Salt and Multi Micro Nutrients to Pregnant Women on the Nutritional Status of Pregnant Women in Majene Regency

20.	 Ames, B.N., Atamna, H., & Killilea, D.W. (2005). Mineral and vitamin 
deficiencies can accelerate mitochondrial decay due to aging. 
Molecular Aspects of Medicine, 26(4–5 SPEC. ISS.), 363–378.
https://doi.org/10.1016/j.mam.2005.07.007

21.	 Andersen, H.S., Gamble, L., Holtrop, G., & McArdle, H.J. (2007). 
Effect of copper deficiency on iron metabolism in pregnant rats. 
British Journal of Nutrition, 97(2), 239–246.https://doi.org/10.1017/
S0007114507239960

22.	 Azzeh, F., & Refaat, B. (2020). Iodine adequacy in reproductive 
age and pregnant women living in the Western region of Saudi 
Arabia. BMC Pregnancy and Childbirth, 20(370), 1–12.https://doi.
org/10.1186/s12884-020-03057-w

23.	 Bhandari, N., Bahl, R., Nayyar, B., Khokhar, P., Rohde, J.E., & Bhan, 
M.K. (2001). Dietary supplementation with encouragement to give it 
to infants aged 4 to 12 months has little impact on weight gain. Journal 
of Nutrition, 131(7), 1946–1951.https://doi.org/10.1093/jn/131.7.1946.

24.	 Birth, P. (2009). Effect of prenatal multimicronutrient supplementation 
on pregnancy outcomes: a meta-analysis. CMAJ, 180(12), 99–108.

25.	 Biban, B. G., & Lichiardopol, C. (2017). Iodine Deficiency, Still a 
Global Problem? Journal of Current Health Sciences, 43(2), 103–111.
https://doi.org/10.12865/CHSJ.43.02.01.

26.	 Black, M. M. (1998). Zinc deficiency and child growth and 
development. American Journal of Clinical Nutrition, 68(2 SUPPL.), 
464–469.https://doi.org/10.1093/ajcn/68.2.464S.

27.	 Brough, L., Rees, G. A., Crawford, M. A., Morton, R. H., & Dorman, 
E. K. (2010). Effect of multi-micronutrient supplementation on 
maternal nutritional status, infant birth weight, and gestational age 
at birth in a low-income, multi-ethnic population. British Journal of 
Nutrition, 437–445.https://doi.org/10.1017/S0007114510000747.

28.	 Burton JM, Kimball S, Vieth R, Bar-Or A, Dosch HM, Cheung R, et al. 
Phase I/II dose escalation trial of vitamin D3 and calcium in multiple 
sclerosis. Neurology. 2010;74(23):1852–9.

29.	 Bó SD, Fragoso ALR, Farias MG, Hubner DPG, de Castro SM. 
Evaluation of RET-He value as an early indicator of iron deficiency 
anemia in pregnant women. Hematol Transfused Cells Exist 
[Internet]. 2021;(xx):1–6. Available from:https://doi.org/10.1016/j.
htct.2021.05.006.

30.	 Candido, A.C., de Morais, N.de S., Dutra, L.V., Pinto, C.A., 
Franceschini, S. do CC, & Alfenas, R. de CG (2019). Insufficient 
iodine intake in pregnant women in different regions of the world: 
A systematic review. Archives of Endocrinology and Metabolism, 
63(3), 306–311.https://doi.org/10.20945/2359-3997000000151.

31.	 Charoenratana, C., Leelapat, P., Traisrisilp, K., & Tongsong, T. (2016). 
Maternal iodine deficiency and adverse pregnancy outcomes. Maternal 
and Child Nutrition, 12(4), 680–687.https://doi.org/10.1111/mcn.12211.

32.	 Case A, Puchades MJ, de Sequera P, Quiroga B, Martin-Rodriguez 
L, Gorriz JL, et al. Iron replacement therapy in the management of 
anemia in non-dialysis chronic kidney disease patients: Perspective 
of the Anemia Group of the Spanish Society of Nephrology. 
Nephrologia [Internet]. 2021;41(2):123–36. Available from:http://
dx.doi.org/10.1016/j.nefroe.2020.11.011.

33.	 Cetin, I., Bühling, K., Demir, C., Kortam, A., Prescott, S.L., Yamashiro, 
Y. Koletzko, B. (2019). Impact of Micronutrient Status During 
Pregnancy on Early Nutrition Programming. Annals of Nutrition and 
Metabolism, 269–278.https://doi.org/10.1159/000499698

34.	 Chakraborty, I., Chatterjee, S., Bhadra, D., Mukhopadhyaya, B.B., 
Dasgupta, A., & Purkait, B. (2006). Iodine deficiency disorders in 
pregnant women in a rural hospital in West Bengal. Indian Journal 
of Medical Research, 123(6), 825–829.

35.	 Cheng, G., Sha, T., Gao, X., Wu, X., Tian, ​​​​Q., Yang, F., & Yan, Y. (2019). 
Effect of maternal prenatal multi-micronutrient supplementation on 
growth and development up to 3 years of age. International Journal 
of Environmental Research and Public Health, 16(15).https://doi.
org/10.3390/ijerph16152744.

36.	 Christian, P., Kim, J., Mehra, S., Shaikh, S., Ali, H., Shamim, 
AA West, K.P. (2016). Effect of prenatal multiple micronutrient 
supplementation on growth and cognition up to 2 years of age in rural 
Bangladesh: The JiVitA-3 Trial. American Journal of Clinical Nutrition, 
104(4), 1175–1182.https://doi.org/10.3945/ajcn.116.135178.

37.	 Christian, P., Murray-Kolb, L.E., Khatry, S.K., Katz, J., Schaefer, 
B.A., Cole, P.M., Tielsch, J.M. (2010). Prenatal micronutrient 
supplementation and intellectual and motor function in early 
school-aged children in Nepal. JAMA - Journal of the American 
Medical Association, 304(24), 2716–2723.https://doi.org/10.1001/
jama.2010.1861.

38.	 Clark, S. (2008). Iron deficiency anemia. Nutrition in Clinical Practice, 
23, 128–141. Promoting multi-micronutrient powder (MNP) in Peru: 
acceptance by nurses and the role of health workers, 152–163.
https://doi.org/10.1111/mcn.12217

39.	 Cunningham, F.G. (2005). Williams Obstetrics. Jakarta: EGC.

40.	 Currie AR, Cockerill D, Diez-Padrisa M, Haining H, Henriquez FL, 
Quinn B. Anemia in salmon farming: Scotland as a case study. 
Aquaculture [Internet]. 2022;546(June 2021):737313. Available 
from:https://doi.org/10.1016/j.aquaculture.2021.737313.

41.	 Darnton-Hill, I., & Mkparu, U. C. (2015). Micronutrients in pregnancy 
in low- and middle-income countries. Nutrition, 7(3), 1744–1768.
https://doi.org/10.3390/nu7031744.

42.	 Darwanty, J., & Antini, A. (2015). Contribution of Folic Acid and 
Hemoglobin Levels of Pregnant Women to Fetal Brain Growth in 
Karawang Regency in 2011. Journal of Reproductive Health, 3(2 
August), 82–90.https://doi.org/10.22435/jkr.v3i2Ags.3922.82-90.

43.	 Darmawati K and. Iron Deficiency in Pregnant Women 
Socioeconomic Factors, Diet and Prevalence. J Ilm Student, Faculty 
of Nursing. 2019;IV(1):72.

44.	 De Onis, M., Dewey, K.G., Borghi, E., Onyango, A.W., Blössner, 
M., Daelmans, B., Branca, F. (2013). The world health organization's 
global target to reduce child stunting by 2025: Rationale and 
proposed actions. Maternal and Child Nutrition, 9(S2), 6–26.https://
doi.org/10.1111/mcn.12075.

45.	 Doan MK, Pollock JR, Moore ML, Hassebrock JD, Makovicka JL, 
Tokish JM, et al. Increasing anemia severity was associated with 
worse 30-day outcomes for total shoulder arthroplasty. JSES Int 
[Internet]. 2021;5(3):360–4.

46.	 Fadare, O., Mavrotas, G., Akerele, D., & Oyeyemi, M. (2018). 
Consumption of micronutrient-rich foods, intra-household food 
allocation and stunting among children in rural Nigeria. Public Health 
Nutrition, (8).https://doi.org/10.1017/S1368980018003075.

47.	 Autumn DH, Fisher DJ, Osmond C, MB (2009). Maternal 
Micronutrient Supplementation Study Group. Supplementation of 
various micronutrients during pregnancy in low-income countries: A 
meta_analysis of effects on birth size and gestational length. Nutr 
Bull Food, 30, 533–549.

48.	 Fatemi, M.J., Fararouei, M., Moravej, H., & Dianatinasab, M. (2019). 
Stunting and associated factors among children aged 6-7 years 
in southern Iran: A multilevel case-control study. Public Health 
Nutrition, 22(1), 55–62.https://doi.org/10.1017/S136898001800263X

49.	 Ferrari, FBM (2002). Impact of Micronutrient Deficiency on 
Growth: Stunting Syndrome, 46(suppl 1), 8–17.https://doi.
org/10.1159/000066397

50.	 Friis, H., Gomo, E., Nyazema, N., Ndhlovu, P., Krarup, H., Kæstel, 
P., & Michaelsen, K. F. (2018). Effect of multimicronutrient 
supplementation on gestational length and birth size: a randomized, 
placebo-controlled, double-blind effectiveness trial in Zimbabwe 1 – 
3. American Journal Clinical Nutrition, (April), 178–184.

51.	 Gagné, A., Wei, S. Q., Fraser, W. D., & Julien, P. (2009). Absorption, 
Transport, and Bioavailability of Vitamin E and Its Role in Pregnant 
Women. Canadian Journal of Obstetrics and Gynecology, 31(3), 
210–217.https://doi.org/10.1016/S1701-2163(16)34118-4

https://doi.org/10.1016/j.mam.2005.07.007
https://doi.org/10.1017/S0007114507239960
https://doi.org/10.1017/S0007114507239960
https://doi.org/10.1186/s12884-020-03057-w
https://doi.org/10.1186/s12884-020-03057-w
https://doi.org/10.1093/jn/131.7.1946
https://doi.org/10.12865/CHSJ.43.02.01
https://doi.org/10.1093/ajcn/68.2.464S
https://doi.org/10.1017/S0007114510000747
https://doi.org/10.1016/j.htct.2021.05.006
https://doi.org/10.1016/j.htct.2021.05.006
https://doi.org/10.20945/2359-3997000000151
https://doi.org/10.1111/mcn.12211
http://dx.doi.org/10.1016/j.nefroe.2020.11.011
http://dx.doi.org/10.1016/j.nefroe.2020.11.011
https://doi.org/10.1159/000499698
https://doi.org/10.3390/ijerph16152744
https://doi.org/10.3390/ijerph16152744
https://doi.org/10.3945/ajcn.116.135178
https://doi.org/10.1001/jama.2010.1861
https://doi.org/10.1001/jama.2010.1861
https://doi.org/10.1111/mcn.12217
https://doi.org/10.1016/j.aquaculture.2021.737313
https://doi.org/10.3390/nu7031744
https://doi.org/10.22435/jkr.v3i2Ags.3922.82-90
https://doi.org/10.1111/mcn.12075
https://doi.org/10.1111/mcn.12075
https://doi.org/10.1017/S1368980018003075
https://doi.org/10.1017/S136898001800263X
https://doi.org/10.1159/000066397
https://doi.org/10.1159/000066397
https://doi.org/10.1016/S1701-2163(16)34118-4


784

Dina D, et al. The Effect of Giving Iodized Salt and Multi Micro Nutrients to Pregnant Women on the Nutritional Status of Pregnant Women in Majene Regency

Pharmacognosy Journal, Vol 16, Issue 3, May-June, 2024

52.	 Ganjoo R, Rimal RN, Talegawkar SA, Sedlander E, Pants I, 
Bingenheimer JB, et al. Increasing iron folic acid consumption 
through interpersonal communication: Findings from the Anemia 
Reduction through Normative Innovation (RANI) project. Patient 
Education Counts [Internet]. 2021;(xxxx):1–7. Available from:https://
doi.org/10.1016/j.pec.2021.04.032

53.	 Galasso, E., Weber, A.M., Stewart, C.P., Ratsifandrihamanana, L., & 
Fernald, LCH (2019). Effect of nutritional supplementation and home 
visits on growth and development of young children in Madagascar: 
a cluster randomized controlled trial. Lancet Global Health, 7(9), 
e1257–e1268.https://doi.org/10.1016/S2214-109X(19)30317-1

54.	 Gernand, A.D., Schulze, K.J., Stewart, C.P., West, K.P., & Christian, P. 
(2016). Micronutrient deficiencies in pregnancy worldwide: Health 
impacts and prevention. Nature Reviews of Endocrinology, 12(5), 
274–289.https://doi.org/10.1038/nrendo.2016.37

55.	 Gutierrez OM. Treatment of Iron Deficiency Anemia in CKD and End-
Stage Renal Disease. Renal Int Report [Internet]. 2021;6(9):2261–9. 
Available from:https://doi.org/10.1016/j.ekir.2021.05.020

56.	 Ghosh, S.A., Strutt, NR, Otoo, GE, Suri, DJ, Ankrah, J., Johnson, T. 
Uauy, R. (2019). Macro- and micronutrient-enriched complementary 
food supplements reduce acute infections, increase hemoglobin, 
and show a dose-response effect in improving linear growth: A 
12-month cluster randomized trial. Journal of Nutritional Sciences, 
1–14.https://doi.org/10.1017/jns.2019.18

57.	 Golding, J. Gregory, S., Clark, R., Iles-Caven, Y., Ellis, G., Taylor, 
C. M., & Hibbeln, J. (2021). Maternal prenatal vitamin B12 intake 
is associated with the development of speech and math skills in 
childhood. Nutrition Research, 86, 68–78.https://doi.org/10.1016/j.
nutres.2020.12.005

58.	 Goto S, Turpie AGG, Farjat AE, Weitz JI, Haas S, Ageno W, et al. 
Effect of anemia on clinical outcomes in venous thromboembolism: 
Results from GARFIELD-VTE. 2021;203:155–62

59.	 Gross, U., Diaz, M. M., & Valle, C. (2006). Effectiveness 
of a communication program on compliance in a weekly 
multimicronutrient supplementation program in Chiclayo, Peru. 
Food and Nutrition Bulletin, 27(4 SUPPL.), 130–142.https://doi.
org/10.1177/15648265060274s404

60.	 Hartono. (2002). Fetal Development in Conditions of Iodine 
Deficiency and Iodine Sufficiency. Indonesian IDD Journal, 1(1), 
19–26

61.	 Harvey, N.C. et al. (2014) 'Vitamin D supplementation in pregnancy: 
a systematic review, Health technology assessment (Winchester.
England), 18(45), pp.1-190. doi: 10.3310/hta18450. He, Y. et al. (2016) 
'Folic acid, birth defects and supplementation adversely affect 
pregnancy in Chinese women: a population-based mega-cohort 
study'. Lancet, 388, p. S91. doi: 10.1016/S0140-6736(16)32018-9

62.	 He, Y., Gao, J., Wang, T., Liu, C., & Luo, R. (2020). Association between 
prenatal micronutrient supplementation and early development 
of children under two years of age: Evidence from rural Guizhou, 
China. Children and Young People's Services Review, 112(March), 
104929.https://doi.org/10.1016/j.childyouth.2020.104929

63.	 Hibbeln, C.J.R., Spiller, P., Brenna, J.T., Golding, J., Holub, B.J., 
Harris, W.S., Carlson, S.E. (2019). Association between seafood 
consumption during pregnancy and childhood and neurocognitive 
development: Two systematic reviews. Prostaglandins Leukotrienes 
and Essential Fatty Acids, 151, 14–36.https://doi.org/10.1016/j.
plefa.2019.10.002

64.	 Indrawaty, N., Universitas, L., Omran, AR, Strauss, J., Wibowo, 
Y., Sutrisna, B., … Hammett, D. (2016). A combination of intensive 
nutrition education and administration of micronutrient powder 
improves the nutritional status of children with mild malnutrition 
on Nias Island, Indonesia. Asia Pacific Journal of Clinical Nutrition, 
30 (November 2011), 1310– 1317. Retrieved fromhttp://link.springer.
com/10.1057/978-1-137- 42724-3%0AhQtp://dx.doi.org/10.1016/j.
nut.2014.03.015

65.	 Islam, MM, Sanin, KI, Mahfuz, M., Ahmed, AMS, Mondal, D., 
Haque, R., & Ahmed, T. (2018). Risk factors for stunting in children 
living in urban slums of Bangladesh: findings of a prospective cohort 
study. BMC Public Health, 1–13.

66.	 Kæstel, P., Michaelsen, K. F., Aaby, P., & Friis, H. (2005). Effect of 
prenatal multimicronutrient supplementation on birth weight and 
perinatal mortality: a randomized controlled trial in Guinea-Bissau. 
European Journal of Clinical Nutrition, 1081–1089.https://doi.
org/10.1038/sj.ejcn.1602215

67.	 Kaleem, R., Adnan, M., Nasir, M., & Rahat, T. (2020). The effect of 
antenatal nutritional counseling on dietary practices and nutritional 
status of pregnant women: A hospital-based quasi-experimental 
study. Pak J Med Sci, 36(4), 632–636.

68.	 Kantola, M., Purkunen, R., Kröger, P., Tooming, A., Juravskaja, 
J., Pasanen, M., … Vartiainen, T. (2004). Selenium in pregnancy: 
Is selenium an active ion that is damaged by environmental 
chemical stress? Environmental Research, 96(1), 51–61.https://doi.
org/10.1016/j.envres.2004.03.003 

Cite this article: Dina D, Jafar N, Hadju V, Amqam H, Amiruddin R, Wahiduddin, et al. The Effect of Giving Iodized Salt and Multi 
Micro Nutrients to Pregnant Women on the Nutritional Status of Pregnant Women in Majene Regency. Pharmacogn J. 2024;16(4): 
779-784.

https://doi.org/10.1016/j.pec.2021.04.032
https://doi.org/10.1016/j.pec.2021.04.032
https://doi.org/10.1016/S2214-109X(19)30317-1
https://doi.org/10.1038/nrendo.2016.37
https://doi.org/10.1016/j.ekir.2021.05.020
https://doi.org/10.1017/jns.2019.18
https://doi.org/10.1016/j.nutres.2020.12.005
https://doi.org/10.1016/j.nutres.2020.12.005
https://doi.org/10.1177/15648265060274s404
https://doi.org/10.1177/15648265060274s404
https://doi.org/10.1016/j.childyouth.2020.104929
https://doi.org/10.1016/j.plefa.2019.10.002
https://doi.org/10.1016/j.plefa.2019.10.002
http://link.springer.com/10.1057/978-1-137-
http://link.springer.com/10.1057/978-1-137-
http://dx.doi.org/10.1016/j.nut.2014.03.015
http://dx.doi.org/10.1016/j.nut.2014.03.015
http://dx.doi.org/10.1016/j.nut.2014.03.015
https://doi.org/10.1038/sj.ejcn.1602215
https://doi.org/10.1038/sj.ejcn.1602215
https://doi.org/10.1016/j.envres.2004.03.003
https://doi.org/10.1016/j.envres.2004.03.003

	Title
	Abstract

