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Background. Child's growth and development are determined by the condition of the fetus in the 
womb and the nutritional intake of the mother during pregnancy. Mothers with less food intake 
during pregnancy will experience growth disorders and Low Birth Weight (LBW). 
Purpose. The purpose of this research is to analyze the relationship between omega-3 fatty acid 
intake, nutritional status of third trimester pregnant women and the incidence of low birth weight in 
Ende Regency, East Nusa Tenggara (NTT) Province. 
Method. This type of research is an observational analytic research with a cohort approach. This 
research was conducted from January to March 2019. Samples were selected by purposive sampling 
of 109 research subjects. The data were collected using the SQ-FFQ questionnaire and Form Recall 
and analyzed using the chi-square test with a degree of confidence of 95% (α = 0.05). 
Result.  There is a relationship between omega-3 fatty acid intake and low birth weight (p = 0.045; 
RR = 2.060; 95% CI 0.970 - 4.373) and there is a relationship between nutritional status of the third 
trimester pregnant women and low birth weight (p = 0,000; RR = .17,931; 95% CI 6,844 - 46,978).  
Conclusion. Pregnant women with deficient omega-3 fatty acids intake are 2 times more likely to 
give birth to low birth weight babies. Pregnant women with CED are 17.9 times more likely to give 
birth to babies with low birth weight. 
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Introduction 

The quality of human resources has begun 
since pregnancy. The nutritional status of 
pregnant women and nutritional intake are 
important factors for fetal growth and 
development in the womb. Birth weight is an 
indicator of the health of newborns. Babies with 
low birth weight (< 2500 grams) or high birth 
weight (> 4000 grams) have a risk of 
experiencing problems later.1 

The fetus has the flexibility in its 
development period. It will adjust to what is 
experienced by the mother, including nutrient 
intake during pregnancy. If the nutrient intake is 
lacking, the baby will reduce the cells 
developing its organs and it will be permanent 
which will cause long-term problems.2 
According to Kristiyanasari3 cited in the book 
Gizi Ibu Hamil (Pregnant Woman Nutrition), 
there are several ways to determine the 
nutritional status of pregnant women, including 
monitoring weight gain during pregnancy, 
measuring UAC (Upper Arm Circumference ) 
to find out whether someone suffers from CED 
(Chronic Energy Deficiency) and measuring Hb 
levels to determine whether the mother suffers 
from nutritional anemia.  

The results of BHR (Basic Health 
Research) in 2013, the percentage of children 
under five (0-59 months) with LBW was 
10.2%.4 East Nusa Tenggara was the third 
highest contributor to LBW incidence by 15%. 
The prevalence of LBW in Ende Regency was 
9.5% in 2015, 12.1% in 2016 and 13.5% in 
2017.5. Based on the description above and the 
relationship between LBW incidence, nutrient 
intake and nutritional status of pregnant 
women, the researcher is interested to research 
the relationship between omega-3 fatty acid 
intake, nutritional status of third trimester 
pregnant women and LBW incidents.  

Method 

This research is an observational analytic with a 
cohort design. It was conducted in Ende 
Regency, NTT Province from January to March 

2019. The population were 109 third trimester 
pregnant women. The samples were selected 
using purposive sampling technique. The 
inclusion criteria are third trimester pregnant 
women who live permanently in Ende Regency, 
have MCH (Maternal and Child Health) books, 
have term and preterm labor and are willing to 
become the research subjects. The exclusion 
criteria include pregnant women who are 
hospitalized due to congenital diseases before 
pregnancy and pregnant women with 
hyperemesis. The independent variables are the 
omega-3 fatty acid intake and the nutritional 
status of the third trimester pregnant women 
while the dependent variable is the incidence of 
low birth weight.  
Data collection was carried out using the 
interview technique based on the SQ-FFQ 
questionnaire and form recall, UAC tape and 
baby scale. The data taken based on the results 
of the research were put into the SPSS 22 
software program for analysis. 

Result 

The characteristics of third trimester pregnant 
women consist of age, gestational age at labor, 
education, occupation, blood pressure, weight 
gain, omega-3 fatty acid intake and nutritional 
status (UAC). 
T h e f r e q u e n c y d i s t r i b u t i o n s o f t h e 
characteristics of the research subjects are listed 
in Table 1. 72.5% of the mother’s age has no 
risk and 70.6% of mothers give birth with full 
term. The average mother's education is high at 
57.8%. Based on the mother's occupation, 
61.5% of mothers are jobless. Based on their 
blood pressure, most mothers have abnormal 
blood pressure of 61.5%. 61.5% of the mothers 
have deficient omega-3 fatty acid intake and the 
mother's nutritional status (UAC) is not in CED 
73.4%. 



Table 1. Research subject characteristics 

Table 2 shows the analysis of the relationship 
between omega-3 fatty acid intake, nutritional 
status of third trimester pregnant women and 
the incidence of low birth weight. 

The bivariate analysis of the relationship 
between omega-3 fatty acid intake and LBW 
results in chi-square value of p = 0.045. It 
shows that there is a relationship between 
omega-3 fatty acid intake and LBW incidence. 
RR value = 2.060 means that pregnant women 
with deficient omega-3 fatty acid intake are 
2.060 times more likely to give birth to babies 
with LBW. 

The bivariate analysis of the relationship 
between the nutritional status of third trimester 
pregnant women with LBW incidence results 
chi-square value of p = 0.000. It implies that 
there is a relationship between maternal 
nutritional status and LBW incidence. RR value 
= 17.931 means that third trisemester pregnant 
women with are 17.931 times more likely to 
give birth to babies with LBW.  

Table.2 The relationship between omega-3 fatty 
acid intake, nutritional status of third trimester 

pregnant women and LBW incidence 

Discussion 

The results show that there is a relationship 
between omega-3 intake and LBW incidence. 
Omega-3 fatty acids are special nutrients for 
pregnant women. For babies to be born in good 
condition, the adequacy of essential nutrients 
should be fulfilled. Therefore, pregnant women 
need food to meet their energy needs, maintain 
an increase in maternal tissue and placenta, and 
provide essential nutrients for the fetus for its 
development.6 Fish are a source of omega-3 
fatty acids, which is a nutrient that has an 
important structural and physiological role in 
several body systems, including nerves, 
immune, and cardiovascular. In addition, fish 
are the main source of DHA (docosahexaenoic 
acid) and EPA (eicosapentaenoic acid).7 There 
are two reasons for weight gain related to 
consumption of fish rich in omega-3 long-chain 
fatty acids during pregnancy. First, omega-3 
will interfere with prostaglandins in labor so 
that the duration of pregnancy is longer which 
decreases blood viscosity to fulfill blood flow 
to the placenta and increase fetal growth.8 

Another research shows that each increase 
in weekly fish fat consumption is associated 
with weight gain of pregnant women of 0.58 
kg.9 Several researches have shown that fish 
consumption during pregnancy is closely 
related to the weight and length of the baby's 
birth. This is as Cohort’s research about the 
prospective of 8729 pregnant women in 

Subject 
Characteristics

Criteria N (%)

Mother’s Age Not risky 
Risky

80 
29

72.5 
27.5

Gestational 
Age at Labor

Preterm 
Aterm

32 
77

29.4 
70.6

Mother’s 
Education

Low 
High

46 
63

42.2 
57.8

Mother’s 
Occupation

Not 
working 
Working 

67 
42

61.5 
38.5

Blood Pressure Abnormal 
Normal

67 
42

61.5 
38.5

Omega-3 Intake Enough  
Deficient 

42 
67

38.5 
61.5

Nutritional 
Status (UAC)

CED 
Not CED

29 
80

26.6 
73.4

Variable

LBW
P 

Value
RR  

(95% CI)

Yes No

N % N %

Omega-3 Intake

Enough 
Deficient

7 
23

6.4 
21.1

35 
44

32.1 
40.4

.045 2.060 
(0.970 - 4.373)

Nutritional Status of Third Trisemester Pregnant Women (UAC)

CED 
Not CED

26 
4

23.8 
3.7

3 
76

2.8 
69.7

.000 17.931 
(6.844 – 46.978)



Denmark, which found that a diet with low fish 
consumption is a strong risk factor for the 
incidence of preterm labor and low birth weight 
(the incidence of preterm labor in women who 
have never eaten fish is higher than in women 
who eat fish at least once per week). The 
research of Mohanty et al.8 also shows that the 
prevalence of LBW in fish-consuming 
populations is relatively low. Then, another 
research found that increasing fish intake per 
week during pregnancy is positively related to 
birth weight. Pregnant women who rarely 
consume fish (≤ 1 time per week) give birth to 
babies with lower weight than those often 
consuming fish (2-3 times per week) and very 
often (more than 3 times per week).10 
Correspondingly, pregnant women with fish 
intake more than once a week have a lower risk 
of LBW incidence than those with fish intake of 
less than or equal to once a week. 

The results of this research show that there 
is a relationship between the nutritional status 
of pregnant women and LBW indicated by 
statistically significant results. The results of 
the analysis in this research indicate that babies 
born with good nutritional status of pregnant 
women reduce the risk of LBW incidence. The 
assessment of the nutritional status of pregnant 
women in this research uses anthropometric 
measurements. Anthropometry of pregnant 
women commonly done is measurement of 
Upper Arm Circumference (UAC).11 UAC 
measurement is quite representative because it 
is in accordance with maternal BMI. UAC 
shows the nutritional status of pregnant women 
where < 23.5 cm belongs to the vulnerable 
malnourished group. 

Nutritional disorders early in life will affect 
the quality of future life.12 The nutritional status 
of the mother is very important for pregnancy. 
If maternal nutrition is not sufficient to support 
fetal growth and development, the placenta 
does not develop properly that fetal 
development is stunted, the baby is born with 
defects, the mother will experience miscarriage 
or stillbirth, and the baby will be premature or 

have low birth weight (LBW). In addition, if it 
occurs in a baby girl, in the future it will 
hamper her ability to give birth to a healthy 
baby.13 

The research conducted by Branca14 
explains that UAC can be a determining factor 
in infant birth weight and LBW incidence. The 
research in Madiun explains that pregnant 
women with CED are 8.24 times more likely to 
give birth to babies with LBW.15 This result is 
in accordance with the research conducted by 
Nurahmawati16 that mothers with CED during 
pregnancy are 3.6 times more likely to give 
birth to babies with LBW compared to those 
without CED. There is a direct effect between 
pregnant women with CED and LBW. The 
statistical result shows that p value is 0.008 
OR-5.61: CI95% 0.21 to 0.79.17 This is like the 
research results by Ekowati that pregnant 
women with CED are 5.6 times more likely to 
give birth to low birth weight babies (AOR = 
5.6; CI 95% 1.41-22.57).18 The results of 
hypothesis testing in this research indicate that 
there is a significant influence of the nutritional 
status of pregnant women on low birth weight 
(LBW) with the value of p < 0.000; CI 95% 
6.844 to 46.978. It can be concluded that there 
is a direct influence of the nutritional status of 
pregnant women on LBW incidence. Thus, the 
findings that have been analyzed support the 
hypothesis in this research. 

Conclusion 
Pregnant women with deficient omega-3 fatty 
acid intake are twice more likely to give birth to 
low birth weight babies and pregnant women 
with CED are 17.9 times more likely to give 
birth to low birth weight babies. 

Reference 
1. Kosim MS, Yunanto A, Dewi R, Sarosa GI, 

Usman A. (2010). Buku Ajar Neonatologi. 
First Edition: Jakarta. 

2. BAPPENAS RI. (2013). Naskah akademik 
pedoman gizi seimbang (PGS). Jakarta: 
KEMENKES RI; 1-27. 



3. Kristiyanasari, Weni. 2010. Gizi Ibu Hamil. 
Yogyakarta: Nuha Medika 

4. Kemenkes RI. (2013). Basic Health 
Research. Jakarta (ID): Badan Litbangkes 

5. Dinas Kesehatan Kabupaten Ende. 2017. 
Profil kesehatan kabupaten ende Tahun 
2017 

6. Mecacci F, Biagioni S, Ottanelli S, Mello 
G. (2015). Nutrition in pregnancy and 
lactation: how a healthy infant is born. J 
Pediatr Neonat Individual Med. 4(2): 
e040236 

7. Oken E, Belfort MB. (2010). Fish, fish Oil, 
and pregnancy. J Am Med Assoc. 304(15):
1717-1718. 

8. Mohanty BP, Ganguly S, Karunakaran D, 
Chakraborty K, Sharma AP, Mohapatra 
PKR, Nayak NR. (2012). Maternal fish 
consumption and prevention of low birth 
weight in the developing world. Natl Acad 
Sci Lett. 35(5):433-438. 

9. Larsen SC, Ängquist L, Laurin C, Morgen 
CS, Jakobsen MU, Paternoster L, Smith 
GD, Olsen SF, Sørensen TIA2, Nohr EA. 
(2016). Association between maternal fish 
consumption and gestational weight gain: 
i n f l u e n c e o f m o l e c u l a r g e n e t i c 
predisposition to obesity. PLoS ONE. 
11(3): e0150105. 

10.Leventakou V, Roumeliotaki T, Martinez D, 
Barros H, Brantsaeter AL, Casas M, 
Charles MA, Cordier S, Eggesbø M, van 
Eijsden M et al. 2014. Fish intake during 
pregnancy, fetal growth, and gestational 
length in 19 European birth cohort studies. 
Am J Clin Nutr. 99(3):506–516. 

11.Proverawati, Atikah, et al. (2010). Buku ajar 
gizi untuk kebidanan, Berat Badan Lahir 
Rendah. Yogyakarta: Nuha Medika 

12.Ginsburg A, Izadnegahdar R, Berkley JA. 
alson JR, Rollin N Klugman KP. (2015). 
Undernutrition and BBLR mortality. The 
Lancet Global Health, Volume. 3, no. 12, 
page. 735-736. 

13. Almatsier S. 2011. Gizi Seimbang Dalam 
Kehidupan. Jakarta: Gramedia Pustaka 
Utama. 

14. Branca, F. (2014). Nutrition and health in 
women, children and adolescent girls. The 
BMJ, vol. 351, no. l 27-31 

15. Budijanto, Didik, Astuti, Dwi, and Ismono 
Hadi . Risiko ter jadinya BBLR di 
puskesmas balerejo kabupaten madiun. 
Majalah Medika. Vol 26, No 9. 2000. Hal 
566-569. 

16. Nurahmawati D, Salimo H, Dewi YRL. 
2017. Effects of Maternal Education, 
Psychosocial Stress, Nutritional Status at 
Pregnancy, and Family lncome, on Birth 
Weight in Nganjuk, East Java. Journal of 
Maternal and Child Health (2017), 2(4): 
327-337 https://doi.org/10.26911/theimch.
2017.-02.04.04 

17. Khayati NY, Prayitno A, Poncorini E. 
(2016). Multilevel analysis on the factors 
associated with low birth weight in 
Temanggung, Central Java. Journal of 
Maternal and Child Health (2016), 1(1): 
7-12https://doi.Org/l 0.26911/thejmch 
2016.01 Jll .02. 

18. Ekowati D. (2017). High parity and chronic 
energy deficiency increase risk for low 
birth weight in Situbondo District.  Vol 5 
no 1 (2017): public health and preventive 
medicine archive 

https://doi.org/10.26911/theimch.2017.-02.04.04
https://doi.org/10.26911/theimch.2017.-02.04.04
https://doi.Org/l
https://ojs.unud.ac.id/index.php/phpma/issue/view/2314
https://ojs.unud.ac.id/index.php/phpma/issue/view/2314
https://ojs.unud.ac.id/index.php/phpma/issue/view/2314

