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ABSTRACT

Background: According to RISKESDAS in 2018, the prevalence of pregnant women at risk of Chronic Energy
Deficiency (CED) in Indonesia was 17.3%. CED is a part of the underweight that needs to be addressed efficiently to
prevent nutritional disorders. During pregnancy, one crucial nutrient is folate, which plays a role in preventing congenital
defects and contributes to neurocognitive function. This study identifies the influence of DHA supplementation on serum
folate levels in underweight pregnant women at the Made Surabaya Community Health Center.

Methods: The research follows a pre-experimental design with a one-group pre-and-post-test using 21 samples of
underweight pregnant women. Physical examinations, obstetric assessments, ultrasonography, and venous blood
collection for analysis were conducted before and after DHA supplementation.

Results: In this study, significant differences were found in underweight pregnant women before and after DHA
supplementation in various parameters, namely body weight 51.76 + 7.635 vs. 53.25 + 7.310 (p = 0.018), BMI 22.171 +
2.8173 vs. 22.814 + 2.5908 (p = 0.034), UAC 24.238 + 1.4545 vs. 25.243 + 2.2288 (p = 0.003), folic acid 14.381 +
4.8078 vs. 18.176 + 5.8085 (p = 0.000), and fundal height 17.38 + 7.606 vs. 19.14 + 7.323 (p = 0.007).

Conclusions: The study found a significant influence on body weight, BMI, UAC, folic acid, and fundal height before
and after DHA supplementation
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INTRODUCTION

Pregnancy is the result of a conceived implantation located in the uterus or elsewhere in the body. It ultimately ends
through abortion or spontaneous or elective delivery[1]. In Indonesia, the incidence of pregnancies from 2015 to 2019
was 7,910,000 while East Java reported 627,901 pregnancy cases in 2021 [2;3]. Pregnancy brings about numerous
changes both physical and psychological. Generally, pregnant women undergo anatomical and physiological changes in
the reproductive system, such as hypervascularization of the vulva and vagina, an enlarged uterus, changes in cervical
color, and the production of colostrum in the respiratory (heart and lung), digestive, urinary, hematological, endocrine,
musculoskeletal, dermatological, nutritional, and metabolic system [4;5]. Psychologically, pregnant women experience
changes in each stage of pregnancy, ranging from anxiety and excessive protectiveness to happiness [6].

During pregnancy, pregnant women may face conditions such as anemia, energy deficiency, nutritional deficiencies,
and metabolic changes that can affect the health of both the mother and the fetus. In 2018, according to Badan Penelitian
dan Pengembangan Kesehatan [7] the prevalence of pregnant women at risk of Chronic Energy Deficiency (CED) in
Indonesia was 17.3%. In 2020, out of 4,656,382 pregnant women nationwide, 452,350 were at risk of CED, resulting in a
9.7% prevalence [8].

Underweight pregnancies involve low body weight or a Body Mass Index (BMI) < 18.5 kg/m at the beginning of
pregnancy, characterized by an Mid-Upper Arm Circumference (MUAC) < 23.5 cm in pregnant women [9;10].
Underweight can result from various factors such as socio-economic conditions, age, environment, and nutritional status.
These factors can lead to weakness, decreased physical activity, and reduced fat reserves in the mother, hindering the
fetus’s growth and development [11].

The nutrients needed by pregnant women can be met through dietary intake or supplementation. Macronutrient and
micronutrient supplements play a crucial role in fetal growth during pregnancy. One essential nutrient for fetal
development is Docosahexaenoic acid (DHA), an Omega-3 fatty acid critical for brain and retina development in the
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fetus. DHA can be found in seafood or fish oil supplements. Besides its role in fetal brain and retina development, DHA
also helps reduce the risk of preterm birth, cardiovascular disease, brain function, and allergy [12].

Another vital nutrient for fetal development is folic acid. Folic acid is a water-soluble vitamin that can be found in
foods like fruits, green leafy vegetables, and liver. Folic acid is crucial for brain function, mental health, and emotional
well-being, especially during infancy, adolescence, and pregnancy [13]. Deficiency in folic acid can lead to neural tube
defects (NTD), megaloblastic anemia, congenital abnormalities, preterm birth, cardiovascular diseases, hypertension, and
neurological disorders [14]. Therefore, the requirement of folic acid supplementation in pregnant women is up to 600
ug/day to meet the nutritional needs of pregnant women and their fetuses [15]. However, excessive folic acid intake can
also lead to health issues. Accordingly, optimal folic acid supplementation is crucial. In pregnancy, folic acid plays an
important role in preventing congenital defects and neurocognitive dysfunction.

Based on the presented background, there is still a significant incidence of pregnant women with nutritional
problems in Indonesia. Many pregnant women do not fully understand the benefits of DHA and folic acid for fetal
growth and the health of pregnant women themselves. Therefore, the author aims to investigate the effect of DHA
supplementation on folate levels in the serum of pregnant women experiencing underweight.

METHODS

This study is quantitative research with a pre-experimental design and a retrospective cohort test, conducted from
July to August to look the effect of Docosahexaenoic Acid (DHA) supplementation on serum folate levels in
underweight pregnant women at Puskesmas Made Surabaya. A per-experimental design with a one-group pretest-post
test design involves only one group without a comparative or control group. Non-probability sampling with purposive
sampling was used in this research. The sample size for this study is 19, with an estimated 10% dropout rate. Therefore,
the required sample size is 21, calculated using the minimal sample formula by Lwanga and Lemeshow.

This study was conducted with ethical committee approval and permission from Puskesmas Made. The study sample
consisted of pregnant women from the Puskesmas Made who met the following inclusion criteria: research participants
were pregnant women underweight, having BMI < 18.5 kg/m. Additionally, the exclusion criteria for the sample were as
follows: 1. Participants who were not pregnant women with BMI < 18.5 kg/m during the study period. 2. Participants
who did not consume the provided DHA supplementation for consecutive days, and participants who withdrew from the
study.

Data collection began by obtaining consent from pregnant women to participate in the study, using an informed
consent form that explained the activities, benefits, and potential risks of the research. Once the consent was signed, the
data were collected from pregnant women. The data used in the study were obtained through medical records and
physical examination, including the name, age, gestational age, body weight, body height, uterine fundal height, MUAC,
BMI, and blood pressure of pregnant women. Venous blood samples, the primary focus of this research, were taken
initially. Subsequently, pregnant women were given DHA supplements for 30 days, after 30 days passed another blood
sample was collected upon their return. The sampel are taken to the laboratory facility for examination. The examination
of body serum folate levels in this study utilizes the ECLIA (Electrochemiluminescence Immunoassay ) method.

This study conducted a univariate analysis of variables influencing changes in folic acid levels and the occurrence of
underweight. In this study, a paired T-test was used for normally distributed data, while the Wilcoxon Signed Rank Test
was used for non-normally distributed data. Statistical Package for The Social Science (SPSS) program, providing
quantitative results through statistical calculation. Both tests generated results at a significance level of 5%, where a a<
0.05 indicated a significant difference.

RESULTS

Based on the result of the conducted research, descriptive data analysis is intended to provide a general overview of
data, including the mean, median, standard deviation, maximum data, minimum data, normality test result and frequency
table (Table 1).

The normality test is a mandatory procedure before conducting statistical tests to determine whether the obtained
data is normally distributed or not. The normality test used in this study is the Shapiro-Wilk test because the sample size
is small, i.e., < 50 samples. The data is considered normally distributed if the significance value is > 0.05, and vice versa.
Based on Tables 1, it is found that BMI, uterine fundal height, systolic blood pressure, and the mean diastolic blood
pressure, both pre-intervention and post-intervention, are not normally distributed, where the p-value < 0.05, so the test
performed is the Wilcoxon Signed Ranks Test. Meanwhile, body weight, body height, MUAC, and folate are normally
distributed with a p-value > 0.05, so the test performed is the paired T-test. The data analysis results at a significance
level of 5%, if @< 0.05, meaning there is a significant or meaningful difference.

Analysis data shows that the mean initial weight of pregnant women is 42.62 + 3.106, while the final weight after
receiving DHA supplements is 44.76 + 3.032, with p-value < 0.001. The mean initial height of pregnant women in the
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study is 152.595 * 4.8647, and the final height has a mean of 152.595 + 4.8647, with p-value of 0.693. The initial mean
BMI of pregnant women is 18.257 + 0.3102, and the final BMI mean is 19.262 + 0.8663, with a p-value < 0.001. The
initial MUAC in pregnant women has a mean value of 24.238 + 1.4545, while the final MUAC has a mean of 25.243 £
2.2288, with a p-value of 0.003. The mean initial fundal height is 17.38 + 7.606, and for the final fundal height, it is
18.52 + 7.366, with a p - value of 0.007. The initial mean systolic blood pressure is 104.48 + 10.638, while the final mean
systolic blood pressure is 107.95 + 14.312, with a p - value of 0.090. The initial mean diastolic blood pressure in
pregnant women is 66.00 + 6.611, and for the final diastolic blood pressure, it is 67.95 £ 11.651, with a p - value of
0.393. The initial mean folate level in pregnant women is 14.381 + 4.8078, while the mean final folate level is 18.176 +
5.8085, resulting in a paired T-test probability value of < 0.001. (Table 2)

DISCUSSION

The results showed that there was a significant difference between body weight before and after DHA
supplementation, with an initial body weight value of 42.62 + 3.106. Where there was an increase in the weight of
pregnant women after consuming DHA supplements with a value of 44.76 + 3.032 (p < 0.001). The results of this study
were proven to be in line with research conducted on young mice given healthy food where fish oil and DHA
supplementation caused changes in body weight (p = 0.036 < 0.05), namely an increase in body weight [16]. Then other
research is also in line with this research where there is a significant difference between before and after DHA
supplementation on the weight of pregnant women (p < 0.001) [17].

In the BMI results of pregnant women, significant changes were found, where there was an increase in BMI after
being given DHA compared to before being given DHA. Where the initial BMI of preghant women is 18.257 + 0.3102
and the final average BMI is 19.262 + 0.8663 with a p value < 0.001. This research is in line with research conducted on
obese adolescents aged 16 -18 years, there is a relationship where the p value = 0.001 < 0.05 between the ratio of omega-
6 or omega-3 intake and BMI [18]. Meanwhile, another study conducted on the obese group before and after being given
EPA and DHA found that there was no significant effect between before and after EPA and DHA supplementation with a
value of p=0.91 > 0.05 [19].

The research results showed that there was an influence on MUAC of pregnant women before it was 24.238 +
1.4545, and after consuming DHA it was 25.243 + 2.2288 with the results of data analysis having a p value = 0.003.
According to research conducted in 2019 in Surabaya, a significant difference in MUAC between normal pregnant
women and CED pregnant women before being given DHA was 27.4+2.22 vs 20.6+1.298 (p < 0.005) so it is in
accordance with this research [10]. Then other research also stated that there was a significant difference in the MUAC
size before and after treatment, 22.26 + 0.28 vs 22.88 + 0.28 (p < 0.0001) [17].

In TFU, changes were found before and after DHA supplementation. Where the initial TFU value was 17.38 + 7.606
and for the final TFU was 19.14 + 7.323 (p = 0.007). This research is not in accordance with research conducted in 2019
in Surabaya where the TFU of pregnant women with CED who were given micronutrient supplementation was
29.6+1.121 and calorie adequacy compared with normal pregnant women was 28.9+1.032, there was no significant
difference (p = 0101) [10]. Meanwhile, other research states that accompanying activities for KEK pregnant women who
have a high risk of having stunted babies by providing additional food high in energy, high in protein, giving Fe, folic
acid, calcium and multivitamins has been proven to increase TFU with an average increase of 14. 06 cm [20].

For blood pressure, it showed that there was no effect on systolic & diastolic blood pressure either before or after
consuming DHA where the initial systolic blood pressure was 104.48 + 10.638 and the final was + 14.312 (p = 0.090).
Meanwhile, the initial diastolic blood pressure was 66.00 + 6.611 and at the end it was 67.95 + 11.651 (p = 0.393). In
research on giving DHA or Olive Oil 3 g/day for 12 weeks there was a reduction in resting systolic and diastolic blood
pressure compared to EPA treatment in healthy young men and women (cytosolic p = 0.008 and diastolic p = 0.002) so it
does not match the research this [21]. In contrast to research on blood pressure before and after in the omega-3 PUFA
group and the placebo group (systolic p = 0.082 and diastolic p = 0.235), it was found that there was no significant
difference so it is in accordance with this study [22].

Finally, folic acid showed that there was an effect of DHA administration on serum folate levels in underweight
pregnant women between 14.381 + 4.8078 and after DHA supplementation 18.176 + 5.8085 (p < 0.001). Research
conducted at the Patumbak Community Health Center in 2021 concluded that the research had a relationship between
folic acid and fetal brain growth as seen through the size of the fetal head circumference (P = 0.022) [23]. Then other
research stated that there was a significant relationship (P <0.001) between folic acid supplementation and a reduced risk
of congenital heart disease [24]. Then in other research it was found that giving folic acid during pregnancy had a
significant effect on children's cognitive development and prevention of NTDs, where it was stated that children aged 7
years whose mothers were given folic acid had a much higher score than the placebo group (p=0.027) and also in
children 3 years old (p =0.040) [25]. Apart from that, there is another study that mentions the consumption of folic acid
in pregnant women who have gestational diabetes, and found a significant correlation (p = 0.009) so that consumption of
folic acid can reduce the risk of developing gestational diabetes [26].
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CONCLUSION

Based on the results of research and discussions that have been carried out regarding the effect of Docosahexaenoic
Acid (DHA) supplementation on serum folate levels in underweight pregnant women, the following conclusions were
obtained: There is an influence on body weight, BMI, LILA, and TFU in underweight pregnant women between before
and after DHA supplementation; There is an effect of serum folate in underweight pregnant women between before and
after DHA supplementation, where there is an increase in serum folate levels with the significance value requirements
being met between before and after DHA supplementation for 30 days.
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Table 1.

Description of Data on Pregnant Women at Puskesmas Made

Characteristic N Range (Median) Mean + Std. Deviasi p-value
Age 21 16 - 36 (27.00) 26.81 £+ 4.332 541
Gestational Age 21 7 - 38 (20.00) 19.86 + 9.356 232
Body Weight 21 38 - 47 (43.00) 42.62 + 3.106 .065
Pre
Body Height 21 144.5 - 161.0 (153.000) 152.762 +5.1128 185
Pre
BMI Pre 21 17.3 - 18.8 (18.300) 18.257 £ 0.3102 .040
MUAC Pre 21 21.5 - 28.0 (24.000) 24.238 + 1.4545 517
Uterine Fundal 21 7 - 33 (15.00) 17.38 £ 7.606 042
Height Pre
Systolic Blood 21 90 - 128 (101.00) 104.48 £ 10.638 027
Pressure Pre
Diastolic Blood 21 59 - 79 (64.00) 66.00 + 6.611 .006
Pressure
Folic Acid Pre 21 5.3 - 24.3 (14.700) 14.381 + 4.8078 .994
Body Weight 21 38 - 49 (45.00) 44,76 + 3.032 277
Post
Body Height 21 144.5 - 161.0 (153.00) 152.595 + 4.8647 197
Post
BMI Post 21 18.3-21.7 (19.100) 19.262 + 0.8663 .003
MUAC Post 21 20.6 - 29.0 (25.700) 25.243 +2.2288 .848
Uterine Fundal 21 10 - 35 (17.00) 18.52 + 7.366 .007
Height Post
Systolic Blood 21 85 - 140 (105.00) 107.95 + 14.312 141
Pressure Post
Diastolic Blood 21 51 - 94 (63.00) 67.95 + 11.651 .025
Pressure Post
Folic Acid Post 21 7.5-28.9 (17.500) 18.176 + 5.8085 742
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Table 2. Data analysis on Pregnant Women at Puskesmas Made

Characteristic N Range (Median) Mean + Std. Deviasi p-value
Body Weight 38 - 47 (43.00) 42.62 + 3.106
Pre
21 <0.001
Body Weight 38 - 49 (45.00) 44.76 + 3.032
Post
Body Height Pre 144.5 - 161.0 (153.00) 152.595 + 4.8647
Body Height 21 144.5 - 161.0 (153.00) 152.595 + 4.8647 0.693
Post
BMI Pre 17.3 - 18.8 (18.300) 18.257 £ 0.3102
BMI Post 21 18.3-21.7 (19.100) 19.262 + 0.8663 <0.001
MUAC Pre 21.5-28.0 (24.000) 24.238 + 1.4545
MUAC Post 21 20.6 - 29.0 (25.700) 25.243 +2.2288 0.003
Uterine Fundal 7 - 33 (15.00) 17.38 £ 7.606
Height Pre
21 0.007
Uterine Fundal 10 - 35 (17.00) 18.52 + 7.366
Height Post
Systolic Blood 90 - 128 (101.00) 104.48 + 10.638
Pressure Pre
21 0.090
Systolic Blood 85 - 140 (105.00) 107.95 £ 14.312
Pressure Post
Diastolic Blood 59 - 79 (64.00) 66.00 + 6.611
Pressure
21 0.393
Diastolic Blood 51 - 94 (63.00) 67.95 + 11.651
Pressure Post
Folic Acid Pre 5.3 - 24.3 (14.700) 14.381 + 4.8078
Folic Acid Post 21 7.5-28.9 (17.500) 18.176 £ 5.8085 < 0.001
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