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Background: According to the Ministry of Health in 2020, the percentage of underweight pregnant women in Indonesia
is 9.7%. Underweight is a condition of low body weight for age which is related to height. The condition of being
underweight during pregnancy must be addressed immediately because influence fetal development. Insulin is an
important factor in pregnant women for fetal development, such as the brain and eyes. Underweight conditions can cause
pregnant women to experience insulin resistance since the beginning of pregnancy. This study identified the effect of
DHA on changes in insulin in underweight pregnant women at the Made Surabaya Community Health Center.

Methods: This research includes pre-experimental research with one group pre-test post-test using 21 samples of
underweight pregnant women who were examined physical, obstetrics, ultrasonography, and venous blood collection
procedures were carried out for examination before and after DHA supplementation. Testing was carried out using the
paired t-test and Wilcoxon test.

Results: The research results show that there was a significant difference between before and after DHA supplementation
was given to underweight pregnant women. The difference is body weight (p=0.001), body mass index (p=0,002), upper
arm circumference (p=0.000), body height (p<0.001), and insulin (p<0.001).

Conclusions: The research results showed that there was a significant effect of giving DHA on body weight, body mass
index, upper arm circumference, height, and insulin.
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INTRODUCTION

The coverage of healthcare services pregnant women for the fourth visit (K4) tends to fluctuate. In the year 2021
nationally healthcare services pregnant women K4 has reached the target National Medium-Term Development Plan
2021 amounting to 88,8% from target 85%. Overview the highest province located in the Special Capital Region of
Jakarta in Indonesia amounting to 114,5%, followed by West Java amounting to 98,8% and Banten amounting to 95,7%.
The data also shows there are two provinces that reach less than 50%, which is Papua and West Papua. Healthcare
services pregnant women for the sixth visit (K6) the year 2021 in Indonesia amounting to 63% with the highest province
which is North Sumatra Province amounting to 84,6%, followed by Banten amounting to 84,2%, and Bangka Belitung
Islands amounting to 82,8%"!

World Health Organization (WHO) in the year 2019 stated that underweight defined as low birth weight according
to age or there are other terms such as wasting which is low birth weight related to towards height®. Burnie et al. in the
year 2022 stated underweight during pregnancy is Body Mass Index <18,5 kg/m? from the beginning of pregnancy!®.
Basic Health Research (RISKESDAS) in the year 2018 stated that prevalence pregnant women who are at risk
underweight in Indonesia is amounting to 17,3%.

Ministry of Health in the year 2020 stated that from 4.656.382 pregnant women from all provinces which is in
Indonesia, as much as 451.350 pregnant women with conditions underweight. So that it is obtained percentage
underweight pregnant women in the year amounting to 9,7%.

One of the factors related to condition underweight in pregnant women is insulin. Insulin itself is a peptide hormone
that secreted by Beta cell from Langerhans islands of the pancreas and function to maintain normal blood glucose level.
Insulin works by facilitate cellular glucose uptake, regulates carbohydrate metabolism, lipids, and proteins, also
encourage division and cell growth through its mitogenic effects. Insulin resistance happens when normal or high insulin
levels pr[%duce responds biologically weak, classically this pertains to sensitivity disorder to glucose mediated by insulin
disposal‘™.
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Insulin resistance in normal pregnancy is a common occurrence. This is an adaptive response diverting glucose and
lipids to the fetus that is developing and thinking due to combined effects from human placental lactogen, progesterone,
estradiol, and cortisol, which acts as a counter-regulatory hormone to insulin. Normal pregnant women there is a lot of
insulin resistance in the third trimester, meanwhile in underweight pregnant women insulin resistance occurs from the
beginning of pregnancy™. The important thing that needs to be cautious about if insulin resistance happens since the
beginning of pregnancy is the development of vital organs in the fetus such as the brain and eyes.

DHA is a saturated fatty acid that significant importance during the development of the brain and eyes and its
function in the fetus. DHA concentrated mainly in the grey matter of the brain and in the outer segment of the retina.
DHA involved in transmitting nerve signals in the brain and involved in visual quality in the eyes. DHA accumulates in
the brain and eyes at the end of preghancy and in the beginning of the baby period. Low DHA content causes cognitive
development and visual function becomes impaired. Therefore, DHA is very important for pregnant women and
breastfeeding women as well as babies for supports the development and function of the brain and eyes!®.

DHA can also induce and activate Peroxisome Proliferator Activated Receptor (PPAR) and increases number of
PPAR target genes. This is at least responsible for the ability of DHA to reduce fasting plasma triglyceride
concentrations and to improve insulin sensitivity. Through this effect, DHA acts to reduce the risk of insulin resistance,

metabolic syndrome, hyperlipidemia, and cardiovascular disease!®.

We chose the title of this research because concrete data regarding the influence of DHA has not been obtained yet
towards underweight pregnant women and no related research has been conducted on this matter. Therefore, we will
research the correlation insulin with the administration of DHA to underweight pregnant women. From this research, we
hope to gain insights into the role of DHA in providing improvements in underweight pregnancy in terms of insulin
metabolism.

METHODS

This research employs an experimental research type with a cohort study design. We use one group pretest — posttest
in this research, which involves conducting examinations before and after the treatment is administered. This research
aims to study the effect of behaviour in the form of DHA supplementation to underweight pregnant women on insulin
levels within a predetermined timeframe as the focus of the research and at the specified community health centre. This
research aims to examine the effect of DHA supplementation (omega 3) and its impact on insulin levels, using a
prospective approach to clearly observe the effects of DHA administration (omega 3) with insulin levels in underweight
pregnant women in the Made Surabaya Community Health Centre.

The research respondents are pregnant women registered at the Made Surabaya Community Health Centre and
underweight pregnant women, identified by a mid-upper arm circumference <23,5 cm or a body mass index <18,5 kg/m?.
In this research, the sampling is done with using the technique non-probability sampling with quota and purposive
sampling. The sample consists of 21 underweight pregnant women who will be categorized into the experimental group
and will get treatment, which involves receiving DHA supplementation and undergoing insulin examinations before and
after the treatment, and with this technique, the influence of DHA supplementation on insulin in underweight pregnant
women will be observed.

In this research, the collected data will be analysed using univariate and bivariate analysis. Univariate analysis used
to describe the characteristics of each variable under researched without connecting it to other variables. Bivariate
analysis used to analyse the relationship between two variables, that is the dependent variable and the independent
variable. Variables that will be tested with bivariate analysis is the relationship between DHA supplementation and
insulin levels to underweight pregnant women.

Statistical analysis is conducted using simple regression analysis because there is only one independent variable.
Regression analysis examines the relationship between the independent variable and the dependent variable. The
calculation analysis in regression testing involves several statistical calculations such as significance testing (t-test, F-
test), anova, and hypothesis testing. In this research, the independent variable is the administration of DHA
supplementation, while the dependent variable is the change in insulin levels.

RESULTS

In Table 1, the characteristics of subjects based on age during preghancy and gestational age were obtained. Two
pregnant women were found to be outside the productive age range, while 95 percent of pregnant women fall within the
productive age range. At gestational age, there are differences in each trimester. Pregnant women before receiving
treatment were mostly found in the first trimester, while after the treatment obtained pregnant women are evenly
distributed across trimesters.
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Table 1. Subject characteristics

. Before After
Characteristics
N % N %
Age during pregnancy 21 100 21 100
Young (<20 Years old) 1 4.75 1 4.75
Productive (20-35 Years old) 19 90.5 19 90.5
Elderly (>35 Years old) 1 4.75 1 4.75
Gestational age 21 100 21 100
Trimester one (0-17 Weeks) 10 47.6 7 33.3
Trimester two (17-28 Weeks) 6 28.6 7 33.3
Trimester three (28-40 Weeks) 5 23.8 7 33.3

The normality test is useful to determine the test that will be used by the researcher. In this case, the normality test is
mandatory to determine whether the obtained data is normally distributed or not. When data is normally distributed,
parametric methods are used for data testing. However, if data is not normally distributed, nonparametric methods are
used for data testing!”. The researcher in conducting the research used the Shapiro-Wilk test because the sample size in
this study is less than 50 samples. In this case, the data is categorized as normally distributed if the significance value is
greater than 0.05 (>0.05)™.

The normality test results revealed some characteristics that follow a normal distribution and some that do not follow
a normal distribution. The age of the mother, gestational age, initial body weight, initial and final body height, initial and
final systolic blood pressure, and initial insulin are included in the normally distributed data. While the final body weight,
initial and final BMI, initial and final UAC, initial and final diastolic blood pressure, and final insulin are included in the
non-normally distributed data.

Wilcoxon Signed Ranks Test is a nonparametric test used to assess the significance in paired data that have ordinal
or interval scale and are not normally distributed”.

According to the normality test in Table 2, it is indicated that the variables of final body weight, final insulin, as well
as BMI, UAC, and diastolic blood pressure from before to after DHA supplementation do not meet the normality
assumption. Therefore, the data test used for the final body weight, final insulin, as well as BMI, UAC, and diastolic
blood pressure before and after DHA supplementation is the Wilcoxon Signed Ranks Test.

Table 2. Normality test

Characteristics N P
Age of pregnancy 21 718
Gestation age 21 322
Initial body weight 21 270
Final body weight 21 015
Initial body height 21 .765
Final body weight 21 .758
Initial body mass index 21 .000
Final body mass index 21 .000
Initial upper arm circumference 21 .000
Final upper arm circumference 21 .000
Initial systolic blood pressure 21 154
Final systolic blood pressure 21 124
Initial diastolic blood pressure 21 .005
Final diastolic blood pressure 21 .019
Initial insulin 21 .087
Final insulin 21 011

At a significance level of 5%, if the p-value is <0.05, then there is a significant difference in the final body weight,
final insulin, as well as BMI, UAC, and diastolic blood pressure before and after DHA supplementation.

Table 3 shows the results of the Wilcoxon Signed Ranks Test with initial and final body weight, obtaining a p-value
of .001. This probability value falls below <0.05, where H1 can be accepted, indicating a significant difference between
body weight before and after 30 days of DHA supplementation.
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Table 3. Wilcoxon Signed Ranks Test for initial and final body weight after supplementation

Variable N Mean Deviation Standard p-value
Initial body weight 21 44.45 4.775 001
Final body weight 21 45.62 5.094 '

Table 4 shows the results of the Wilcoxon Signed Ranks Test with initial and final BMI, obtaining a p-value of .002.
This probability value falls below <0.05, where H1 can be accepted, indicating a significant difference between BMI
before and after 30 days of DHA supplementation.

Table 4. Wilcoxon Signed Ranks Test for initial and final body mass index after supplementation

Variable N Mean Deviation Standard p-value
Initial body mass index 21 18.666 2.2989 002
Final body mass index 21 18.933 2.4428 '

Table 5 shows the results of the Wilcoxon Signed Ranks Test with initial upper arm circumference, obtaining a p-
value of .000, where this probability value falls below <0.05. Thus, H1 can be accepted, indicating a significant
difference between upper arm circumference before and after the treatment.

Table 5. Wilcoxon Signed Ranks Test for initial and final upper arm circumference after supplementation

Variable N Mean Deviation Standard p-value
Initial upper arm 21 22.962 1.2432
circumference 000
Final upper arm 21 23.176 1.1747 '

circumference

Table 6 shows the results of the Wilcoxon Signed Ranks Test with initial and final systolic blood pressure, obtaining
a p-value of .111, where this probability value is greater than 0.05. Thus, H1 cannot be accepted, meaning there is no
significant difference between systolic blood pressure before and after the treatment.

Table 6. Wilcoxon Signed Ranks Test for initial and final systolic blood pressure after supplementation
Variable N Mean Deviation Standard p-value
Initial systolic blood 21 102.90 7.867
pressure 111
Final systolic blood 21 106.14 12.195 '
pressure

Table 7 shows the results of the Wilcoxon Signed Ranks Test with initial and final diastolic blood pressure,
obtaining a p-value of .776, where this probability value is greater than 0.05. Thus, H1 is rejected, meaning there is no

significant difference between diastolic blood pressure before and after the treatment.

Table 7. Wilcoxon Signed Ranks Test for initial and final diastolic blood pressure after supplementation
Variable N Mean Deviation Standard p-value
Initial diastolic blood 21 66.10 67.10
pressure 776
Final diastolic blood 21 6.811 11.036 '
pressure

Table 8 shows the results of the Wilcoxon Signed Ranks Test with initial and final insulin, obtaining a p-value
<0.001, where this probability value is less than 0.05. This falls under the significance level, where H1 can be accepted,
indicating a significant difference between insulin before and after 30 days of DHA supplementation.

Table 8. Wilcoxon Signed Ranks Test for initial and final insulin after supplementation

Variable N Mean Deviation Standard p-value
Initial insulin 21 31.3857 18.35822 <0001
Final insulin 21 13.6705 9.94016 <>

The paired t-test is one of the hypothesis testing methods with paired or dependent data, where the respondents in
this study belong to one group, but two different treatments are applied®. This test is conducted when a variable meets
the criteria of normality testing beforehand.
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The results of the normality test in the previous statement indicate that the height variable meets the normality
criterion. So, the data analysis technique for height will involve using the paired t-test. If the significance level is set at
5% (p < 0.05), then there is a significant difference in height before and after DHA supplementation.

Table 9 shows the results of the paired t-test for initial and final height, obtaining a p-value < 0.001, where this
probability value is less than 0.05. This meets the significance level, where H1 can be accepted, indicating a significant
difference between height before and after 30 days of DHA supplementation.

Table 9. T Test for initial and final body height after supplementation

Variable N Mean Deviation Standard p-value
Initial body height 21 154.452 5.4724 <0001
Final body height 21 155.357 5.5478 p=L.
DISCUSSION

This research involved data collection from a single group comprising 21 samples of underweight pregnant women
at the Made Health Centre by being given 2 treatments. The first intervention involved blood collection before DHA
supplementation, while the second intervention included DHA supplementation for 30 days.Underweight is a condition
of low body weight according to age, and underweight can occur during pregnancy™. Often, individuals experiencing
underweight also have a high risk of nutritional deficiencies!®.One of the nutritional needs in the body is insulin, which
serves as the main regulator of amino acid transport in the placenta, where amino acids are crucial for fetal development
and organ formation®. To meet the micronutrient needs in the body, supplementation is required, and one beneficial
supplementation during pregnancy is DHA. So, in this research the data was collected to observe changes in insulin
levels in underweight pregnant women before and after DHA supplementation.

Based on Table 4, the research findings indicate an impact on the BMI of pregnant women, with an increase in BMI
after receiving DHA compared to before DHA supplementation.Fatty acids (omega-3, EPA, DHA, omega-6, AA) are
used to overcome BMI abnormalities that commonly occur in individuals aged 14 and older, especially in adults
experiencing obesity and pregnant women!™!. The research conducted to compare EPA and DHA dose groups in terms of
age, BMI, systolic or diastolic blood pressure found that there was no significant difference (p = 0.68 or p > 0.05)
between EPA and DHAM. Similarly in relation to other research conducted on the obesity group before and after
receiving EPA and DHA, it was found that there was no significant effect (p = 0.91 or p > 0.05) before and after EPA
and DHA supplementation!®], Meanwhile the research on obese adolescents aged 16-18 years found a relationship (p =
0.001 or p < 0.05) between the ratio of omega-6 or omega-3 intake and BMI".

Based on Tables 6 and 7, it was found that in this research, there was no influence on both systolic and diastolic
blood pressure, neither before nor after consuming DHA. However, in another research regarding the administration of
DHA or olive oil at 3 g/day for 12 weeks, a decrease in resting systolic and diastolic blood pressure was observed
compared to EPA treatment in healthy young men and women (p systolic = 0.008 and p diastolic = 0.002), which is not
consistent with the findings of this study™. Furthermore, according to Zhang's research, DHA and EPA, which are
omega-3 fatty acids, can lead to a decrease in blood pressure, with a p-value of 0.0001 for the systolic pressure model
and a p-value of 0.0073 for the diastolic pressure model. This means that Zhang's research is also inconsistent with the
findings of this research™. On the other hand, in this research on blood pressure before and after in the omega-3 PUFA
group and placebo group (p systolic = 0.082 and p diastolic = 0.235), it was found that there was no significant
difference, aligning with the findings of this research!™®.

Based on Table 3, the research findings indicate a significant difference between body weight before and after DHA
supplementation, with an increase in body weight in pregnant women after consuming DHA supplements.The results of
this research align with research conducted on young rats fed a healthy diet, where fish oil and DHA supplementation led
to a change (p = 0.036 or p < 0.05), specifically an increase in body weight™®. Furthermore, in another research, the
findings are consistent with this research, showing a significant difference (p < 0.001) in body weight before and after
DHA supplementation™®”. However, according to the research by Barbosa-Cortes, the results different from this research,
as the research found that DHA and EPA supBIementation at 100 mg/kg bw/day for the first three months could reduce

non-fat body mass loss (p = 0.044 or p < 0.05)1*®!,

Based on Table 5, the research results indicate an impact on UAC pregnant women before and after DHA
consumption. According to the research conducted in 2019 in Surabaya, a significant difference on UAC was found
between normal pregnant women and underweight pregnant women before receiving DHA, with values of 27.4 + 2.22
vs. 20.6 + 1.298 (p < 0.005), aligning with the findings of this research™*®. Furthermore, another research also states that
there is a significant difference on UAC size before and after the intervention, with values of 22.26 + 0.28 vs. 22.88 +
0.28 (p < 0.0001)™7. As for the research conducted by Bulu, it also states a significant on UAC with a p = 0.048 or p <
0.05) which aligns with the findings of this research®!.
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The research results indicate that there is a relationship between DHA and changes in insulin levels in underweight
pregnant women, as shown in Table 8.This is not in line with the research by England, where DHA and EPA did not
cause a significant effect on insulin sensitivity (p = 0.68 or p > 0.05)"?%. In other research that have found DHA and EPA
can increase insulin resistance depending on the gender of the consumers®®. Based on this research, there is a
relationship between DHA and changes in insulin levels. The research conducted by Wei strengthens the association
between DHA and insulin changes. Different concentrations of DHA or EPA can increase body weight and fat in insulin-
resistant conditions by inhibiting adipogenesis, increasing insulin resistance, and suppressing food intakel??.
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