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ABSTRACT

Background: Intrauterine Growth
Restriction (IUGR) is defined as a condition
when fetus experiences poor growth during
the pregnancy due to pathological factors,
namely placental dysfunction. One of the
causes of several risk factors for IUGR such
as maternal diseases, namely diabetes
mellitus and preeclampsia, is Vitamin D
deficiency.

Objective: To study the relationship
between the consumption of Vitamin D food
sources, sun exposure, and consumption of
Vitamin D supplement in pregnant woman
with  Intrauterine  Growth  Restriction
(IUGR) at Airlangga University hospital in
Surabaya.

Method: This analytic study with case
control design was conducted on pregnant
woman who delivered baby at the delivery
room in Airlangga University hospital in
2021 to 2023, using Food Frequency
Questionnaire (FFQ). 44 women were
included in case and control group. The data
was later analysed with SPSS application.
P-value < 0.05 is considered significant.

Results: The result showed in the case
group with IUGR, the Vitamin D food
sources consumption was higher than the
control group without IUGR. Therefore,
there is no relationship between Vitamin D
food sources consumption with IUGR (P >
0.05). Meanwhile in the control group
without IUGR, the sun exposure and
Vitamin D supplement consumption were
higher than the case group with IUGR.
Hence, there is relationship between Sun
exposure and Vitamin D supplement
consumption with IUGR (P < 0.05).
Conclusion: The result showed that the
strategies of collecting the Vitamin D
dietary is not effective and not
recommended to study the relationship of
Vitamin D food sources consumption with
IUGR. More study or research need to be
conducted.

Keywords: Intrauterine Growth Restriction
(IUGR), Pregnancy, Vitamin D food
sources consumption, Sun  Exposure,
Vitamin D supplement consumption
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INTRODUCTION

Intrauterine Growth Restriction (IUGR) is
defined as a condition where the fetus
experiences poor growth during pregnancy
due to pathological factors, specifically
placental dysfunction™ - According to The
American College of Obstetricians and
Gynecologists (ACOG) in 2019 JUGR
refers to a fetus that does not reach its
optimal growth. IUGR is a public health
issue and is estimated to occur in
approximately 10-15% of pregnant women
worldwide. In the postnatal period, IUGR
affects 23.8% of newborns, with around 30
million babies affected globally each yearl,
The incidence of IUGR in developing
countries is recorded to be 6 times higher
compared to developed countries. The
prevalence of IUGR is notably high in Asia,
constituting for 75% of cases, followed by
Africa and Latin Americal®l.

Some factors contributing to the occurrence
of IUGR include maternal health history
(hypertension, kidney disease, diabetes
mellitus, anemia, autoimmune diseases),
socioeconomic status, very low body mass
index, maternal age, family history of IUGR
or previous IUGR pregnancies, multiple
pregnancies, genetic syndromes, placental
disorders, villous infarction, and umbilical
cord insertion issuest®. One of the causes of
several risk factors for IUGR, such as
maternal conditions like diabetes mellitus
and preeclampsia, is Vitamin D
deficiency®®.  During pregnancy, the
Vitamin D status plays a crucial role in the
well-being of both the mother and the fetus.
Vitamin D is distinct among essential
micronutrients because it can be synthesized
by the body through exposure to ultraviolet-
B (UVB) radiation. Vitamin D receptors are

found in wvarious tissues, allowing for
numerous hormonal functions of the
biologically active form, 1,25-

dihydroxyVitamin D (1,25(0H)2D)["8l. In
several studies it is mentioned that Vitamin
D plays a significant role in the early stages
of pregnancy, influencing the implantation
process and placental development. The

placenta is crucial for providing nutrition to
the fetus in utero. Furthermore, Vitamin D
is essential for placental function,
maintaining calcium balance, and promoting
bone mineralization, all of which are critical
factors influencing fetal growth and
development [®19  Several studies have
shown the relation between Deficiency of
Vitamin D and IUGR[E1112 |n that regard,
this research was aimed to study the
relationship between Vitamin D food
sources consumption, sun exposure, and
Vitamin D supplement consumption during
pregnancy  with Intrauterine  Growth
Restriction (IUGR) at Airlangga University
Hospital, Surabaya.

MATERIALS & METHODS

This research was conducted at Airlangga
University Hospital in  Surabaya in
December 2023 - May 2024. This research
was approved by the Research Ethics
Committee of Airlangga University Hospital
in Surabaya with ethical approval letter
number 195/KEP/2023 on December 29,
2023.The population for this research
consisted of pregnant women who gave
birth in the Delivery Room of Airlangga
University Hospital in Surabaya from 2021
to 2023.

The sample size of this research consisted
with patients with medical records of IUGR
for the case group and patients without
medical records of IUGR for the control
group who meet the inclusion and exclusion
criteria at Airlangga University Hospital in
Surabaya from 2021 to 2023. The minimum
sample size required for this study is
calculated using the case-control study
formula. A statistical formula was used with
the help of the Statistic and Sample Size Pro
application. The minimum sample size
required is 44 individuals with a 1:1 ratio,
namely, 22 patients diagnosed with IUGR
as case samples and 22 patients without
IUGR diagnosis or normal as control
samples. The variables studied were
age, education, occupation, and parity as
well as frequency of Vitamin D food
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sources consumption, sun exposure, and
Vitamin D supplement consumption on case
and control group.

The data were obtained from medical record
data from the Maternity Room at Airlangga
University Hospital, Surabaya to collect the
data and identity of samples who matched
with the inclusion criteria. Later the sample
was contacted to do an interview using Food
Frequency Questionnaire (FFQ) to obtained
the Vitamin D food sources dietary, sun
exposure, and Vitamin D supplement
consumption data. The sample who became
the subject of this study is woman who gave
birth at Airlangga University age 20 — 35
years old, without metabolic diseases
(Preeclampsia, Gestational Diabetes, etc.),
and woman without congenital diseases.

STATISTICAL ANALYSIS

Statistical Analysis was conducted using
SPSS software version 25.0. The data
underwent descriptive statistics and chi-
square test. A significance level of less than

0.05 (P < 0.05) was used to determine
statistical significance.

RESULT

Table 1. Distribution by case and control group
Case Group (IUGR)[Control Group (NormalfTotal
22 22 44

The number of samples obtained for this
research was 44 individuals. The research
samples are pregnant women who gave birth
in the Delivery Room of Airlangga
University Hospital in Surabaya. There are
22 samples allocated to the case group,
which  consists of pregnant women
diagnosed with ITUGR in the Delivery Room
of Airlangga University Hospital in
Surabaya, and 22 samples allocated to the
control group, which consists of pregnant
women who delivered in the Delivery Room
of Airlangga University Hospital in
Surabaya without an IUGR diagnosis. The
characteristics of the research samples
include age, education, occupation, and

parity.

Table 2. Distribution based on characteristics

Characteristics [Case GrouplControl GroupTotallPercentage
Age
20 — 25 9 13 22 |50
26 — 30 12 8 20 455
31-35 1 1 2 4,5
Education History
Elementary school/equivalent|1 1 2 45
Junior high school/equivalent|2 2 4 91
Senior high school/equivalent15 15 30 68,2
Diploma Ill/equivalent 1 1 2 4,5
Diploma 4/S1/equivalent 3 3 6 13,6
Occupation
Housewife 13 12 25 56,8
Employee 8 7 15 34,1
Nurse 1 0 1 2,3
Entrepeneur 0 1 1 2,3
Pharmacist 0 1 1 2,3
[Trader 0 1 1 2,3
Parity
Primipara 15 15 30 68,2
Multipara 7 7 14 31,8
The common age of the samples was 20 —  education  history in  Senior  high

25 years old with the total half of the sample
population. Most of the sample had

school/equivalent namely 30 people out of
44. In addition, most of them were
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housewife. In total of 68,2% of samples

were primipara.

Table 3. Frequency Distribution of Vitamin D Food Sources Consumption on Case and Control Group

No | Vitamin D Food Sources | Case Group | Control Group | Total
n (%) n (%) n (%)
1 Beef/Chicken Liver
a. More than once a day 1(4,5) 3(13,6) 4(9,1)
b. Once a day 1(4,5) 3(13,6) 4(9,1)
c. 4-6 times a week 0(0) 0(0) 0(0)
d. 1-3 times a week 9 (40,1) 10 (45,5) 19 (43,2)
e. Once a month 7 (31,8) 3(13,6) 10 (22,7)
f. Never 4 (18,2) 3 (13,6) 7 (15,9)
2 Chicken Egg
a. More than once a day 2(9,1) 3(13,6) 5(11,4)
b. Once a day 4 (18,2) 6 (27,3) 10 (22,7)
C. 4-6 times a week 1(4,5) 4(18,2) 5(11,4)
d. 1-3 times a week 15 (68,2) 8 (36,3) 23 (52,2)
e. Once a month 0(0) 1(4,5) 1(2,3)
f. Never 0 (0) 1(4,5) 1(2,3)
3 Fish
a. More than once a day 0(0) 0(0) 0(0)
b. Once a day 0(0) 0(0) 0(0)
C. 4-6 times a week 0(0) 0(0) 0(0)
d. 1-3 times a week 5(22,7) 6 (27,3) 11 (25)
e. Once a month 7 (31,8) 4(18,2) 11 (25)
f. Never 10 (45,5) 12 (54,5) 22 (50)
4 Shrimp
a. More than once a day 0(0) 1(4,5) 1(2,3)
b. Once a day 0(0) 0(0) 0(0)
c. 4-6 times a week 2(9,1) 0(0) 2 (4,5)
d. 1-3 times a week 10 (45,5) 10 (45,5) 20 (45,5)
e. Once a month 8 (36,3) 6 (27,3) 14 (31,8)
f. Never 2(9,1) 5 (22,7) 7 (15,9)
5 Mushroom
a. More than once a day 0(0) 1(4,5 1(2,3)
b. Once a day 2(9,1) 0(0) 2 (4,5)
c. 4-6 times a week 1(4,5) 29,1 3(6,8)
d. 1-3 times a week 7 (3L,8) 5 (22,7) 12 (27,3)
e. Once a month 5(22,7) 3 (13,6) 8 (18,2)
f. Never 7 (31,8) 11 (50) 18 (40,9)
6 Cheese
a. More than once a day 0(0) 29,1 2 (4,5)
b. Once a day 1(4,5) 1(4,5 2 (4,5)
c. 4-6 times a week 1(4,5) 3 (13,6) 4(9,1)
d. 1-3 times a week 8 (36,3) 7(31,8) 15 (34,1)
e. Once a month 5(22,7) 4(18,2) 9 (20,5)
f. Never 7 (31,8) 5 (22,7) 12 (27,3)
7 Milk
a. More than once a day 1(4,5) 4(18,2) 5(11,4)
b. Once a day 4 (18,2) 4(18,2) 8 (18,2)
c. 4-6 times a week 1(4,5) 1(4,5 2 (4,5
d. 1-3 times a week 12 (54,5) 6 (27,3) 18 (40,9)
e. Once a month 1(4,5) 1(4,5 2 (4,5
f. Never 3 (13,6) 6 (27,3) 9 (20,5)
8 Soymilk
a. More than once a day 1(45) 5 (22,7) 6 (13,6)

International Journal of Research and Review (ijrrjournal.com)
Volume 11; Issue: 7; July 2024

493



Thirza Alifia Putri Ariadwianto et.al. Relationship between consumption of vitamin D food sources, sun
exposure, and consumption of vitamin D supplements with intrauterine growth restriction at Airlangga

University Hospital Surabaya

b. Once a day 6 (27,3) 6 (27,3 12 (27,3)
c. 4-6 times a week 4 (18,2) 4(18,2) 8 (18,2)
d. 1-3 times a week 7 (31,8) 6 (27,3) 13 (29,5)
e. Once a month 1(4,5) 0(0) 1(2,3)
f. Never 3(13,6) 1(4,5) 4 (9,1)

9 | Tofu & Tempeh
a. More than once a day 8 (36,36) 5 (22,7) 13 (29,5)
b. Once a day 8 (36,36) 11 (50) 19 (43,2)
c. 4-6 times a week 2 (9,09) 0(0) 2 (4,5)
d. 1-3 times a week 4 (18,2) 5 (22,7) 9 (20,5)
e. Once a month 0(0) 0(0) 0(0)
f. Never 0(0) 1(4,5) 1(2,3)

Most of the samples consumed Vitamin D
sources from food 4-6 times a week, with
the least frequent consumption occurring
more than once a day. Half of the sample
(50%) were never consume fish during their
pregnancy. While it is obtained that 43,2%
of the sample were consuming Tofu and

Tempe at least once a day. Foods like egg,
shrimp, and beef/chicken liver were
consumed at least 1-3 times a week. Milk
and its product, cheese, were also consumed
by most of the sample at least 1-3 times a
week.

Table 4. Chi-square Correlation Analysis between Frequency of Consumption of Food Sources of
Vitamin D and Intrauterine Growth Restriction (IUGR)

Frequency of Vitamin D food sources consumption | Case group | Control group | Total (%) | p-value
Good 12 10 22 (50) 0.755
Less 10 12 22 (50) '

The table showed that similar numbers of  pregnancy  with Food Frequency

people in both the case and control groups
consume Vitamin D-rich foods regularly.
This classification was based on each
sample's consumption score compared to the
average score of the entire sample group.
Sample was interviewed about their Vitamin
D food sources consumption during their

Questionnaire (FFQ). After analyzing the
data using a statistical test (P > 0.05), we
found no strong link between how often
people ate these foods and the likelihood of
having Intrauterine Growth Restriction
(IUGR).

Table 5. Chi-square Correlation Analysis between Frequency of Sun Exposure to Intrauterine Growth

Restriction (IUGR)

Frequency of Sun Exposure | Case group | Control group | Total (%) | p-value
Regularly 8 20 28 (63,6) 0.000
Never 14 2 16 (36,4) '

The following data is the routine of sunlight
exposure during pregnancy of all samples. It
was found that 14 people (31.8%) sunbathed
every day, and 13 others (29.6%) did so
regularly. Meanwhile, 16 people (36.4%)
never sunbathed during pregnancy. Overall,

28 people (63.6%) were regularly exposed
to sunlight, while 16 people (36.4%) never
were. There is a significant link between
how often people were exposed to sunlight
and the chance of having Intrauterine
Growth Restriction (IUGR) (P < 0.05).

Table 6. Chi-square Correlation Analysis between Frequency of Vitamin D Supplement Consumption

and Intrauterine Growth Restriction (IUGR)

Frequency of Vitamin D supplement consumption | Case group | Control group | Total (%) | p-value

Good 6 13 19(432) | 033

Less 16 9 25 (56,8) '
International Journal of Research and Review (ijrrjournal.com) 494
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Out of 44 samples, 10 people in the control
group (45.5%) regularly took Vitamin D
supplements, compared to only 5 people in
the case group (22.7%). Conversely, more
people in the case group (63.4%) never
consumed Vitamin D supplements, while in
the control group, this number was lower at
2 people (9.1%). The frequency of
supplement consumption was categorized
into good and poor based on FFQ scoring,
which compares each sample's consumption
frequency against the group's average. This
research indicated there is a significant
relationship between the frequency of
Vitamin D supplement consumption and the
occurrence of IUGR (P < 0.05).

The average score of the entire sample
group. Sample was interviewed about their
Vitamin D food sources consumption during
their pregnancy with Food Frequency
Questionnaire (FFQ). After analyzing the
data using a statistical test (P > 0.05), we
found no strong link between how often
people ate these foods and the likelihood of
having Intrauterine Growth Restriction
(IUGR).

DISCUSSION

This study found that 16 samples consumed
Vitamin D-rich foods at a good frequency,
while 28 samples were classified as
consuming them less frequently. This
assessment was based on each sample's
consumption score compared to the overall
sample mean value of 121. Foods included
in the study's list of Vitamin D sources were
beef/chicken liver, chicken eggs, fish,
shrimp, mushrooms, cheese, milk, soy milk,
tofu, and tempeh, all available in Surabaya
markets or supermarkets.

The most frequent consumption of Vitamin
D sources was chicken eggs, with 23
samples consumed them 1-3 times a week.
Eggs are known for their various nutrients,
including iron, protein, fat, cholesterol,
Vitamin A, and Vitamin D. Consuming
eggs, particularly boiled during pregnancy,
is efficient in preventing anemia due to its
accessibility*®l. Anemia is a risk factor for

Intrauterine  Growth Restriction (IUGR),
which can lead to poor neonatal outcomes
and perinatal mortality!*4],

Beef/chicken  liver more  commonly
consumed due to its affordability and
nutritional richness in folate and iron,
crucial during pregnancy!™®#. Liver is also a
source of Vitamin D, with chicken liver
containing 2.7-5.3 mg/kg, contributing to
maternal and fetal nutritional
requirements®®l. Fish and shrimp are both
seafood sources of Vitamin D, the study
noted more frequent consumption of
freshwater fish and shrimp, with shrimp
known for its Vitamin D content. However,
seafood consumption can increase exposure
to pollutants like mercury, which can
negatively impact pregnant womenf’],
Sunlight exposure routines was also
assessed during pregnancy for each sample.
Overall, 28 samples were regularly exposed
to sunlight, while 16 samples were not.
Sunlight exposure during pregnancy is
crucial. Studies highlight that 90% of
Vitamin D primarily comes from UVB
sunlight exposure, with the remaining 10%
from food or supplements(*8l,
Recommendations suggest daily sunlight
exposure without sunscreen for 10-15
minutes can maintain adequate Vitamin D
levels in pregnant women!*®l. Factors such
as geographical location, skin color, and
cultural norms influence ideal sunlight
exposure levels during  pregnancy!??l.
Despite Indonesia’'s ample sunlight, previous
research notes Vitamin D deficiency in
women due to covered dressing habits
influenced by culture and religion, even in
tropical climatest?tl.  Studies from other
countries like Saudi Arabia and Malaysia
also highlight varying levels of sunlight
exposure among pregnant woment?122|n
this study, obtained that the frequency there
were 25 samples never consumed Vitamin
D supplement while the 19 others were
regularly consumed it during the pregnancy.
It is indicated a significant relationship
between the frequency of Vitamin D
supplement consumption and the occurrence
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of IUGR (P < 0.033). Vitamin D
supplementation during pregnancy is crucial
for reducing the risk of various diseases,
including preeclampsia. Adequate Vitamin
D intake during pregnancy is recommended
by the World Health Organization (2020) 2]
and guidelines suggest a daily intake of 600
IU during pregnancy and lactation4,
Research also suggests that appropriate
Vitamin D supplementation may reduce
risks such as preeclampsia, gestational
diabetes, low birth weight (LBW), and
postpartum hemorrhage®!. Deficiencies in
Vitamin D have been linked to several risk
factors for IUGR, such as maternal diseases
like diabetes mellitus and preeclampsial®l.
However, the direct impact of Vitamin D
levels on placental function during
pregnancy requires further investigation,
despite evidence suggesting benefits for
placental development and fetal growth,
potentially reducing pregnancy
complications like IUGRP®. A study on
Vitamin D  supplementation  during
pregnancy have shown mixed results
regarding fetal growth, with some indicating
no significant effects’?’l, while in other
studies suggest benefits in improving
maternal and fetal Vitamin D status and
insulin resistancel?®?°l. Cohort studies have
indicated increased fetal weight gain in
pregnant women with ITUGR complications
receiving higher doses of Vitamin D
supplementation (2000 I1U) compared to
lower doses 129,

CONCLUSION

In the research conducted on 44 women

who delivered their baby at the delivery

room of Airlangga University Hospital

Surabaya, the following conclusions were

achieved:

1. There is no significant relationship
between consumption of Vitamin D
food sources and IUGR

2. There is a significant relationship
between the frequency of sunlight
exposure and IUGR

3. There is a significant relationship

between the frequency of Vitamin D
supplement consumption and IUGR
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