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ABSTRACT
Introduction: There are physiological changes during pregnancy, one of which is an increase
in mother’s nutritional needs, which is protein. The most abundant plasma protein component
is albumin; hypoalbuminemia is serum albumin levels below the normal values, which it can
occur due to malnutrition, inflammation, kidney or liver damage where albumin is
synthesized. Good nutritional status in pregnant women can prevent Low Birth Weight
(LBW), while hypoalbuminemia in pregnant women can increase the risk of LBW. LBW is
neonatal birth weight <2500 grams that can cause neonatal death and increase the risk of other
diseases. LBW is a global problem, and in Indonesia LBW was also the most common cause
of neonatal death in 2019 with a percentage of 35.3%. In Surabaya, there were 703 LBW
cases (1.6%) in 2019; moreover, there were 15 LBW cases (1.92%) at Jagir Health Center in
2020.
Purpose: The aim of this study was to determine the association between maternal serum
albumin levels and LBW.
Method: The method used in this thesis is literature review with 10 research journals. The
literatures that used in this literature review are journals with topics that related to the
association between maternal serum albumin levels and neonatal birth weight.
Result: From this literature review, there are 5 research journals conclude that there is a
significant association between maternal serum albumin levels and neonatal birth weight.
Conclusion: In conclusion, there is a possible association between maternal serum albumin
levels and neonatal birth weight.
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INTRODUCTION

Albumin is the most abundant plasma
protein, which is 50-60% from the total
protein in the blood . Albumin plays roles
in plasma oncotic pressure, as an
antioxidant, and helps distribute various
substances and drugs in the body 2. Good
nutritional status in pregnant women can
prevent Low Birth Weight (LBW), while
pregnant women with low serum albumin
levels are prone to LBW of their babies 34,

According to World Health
Organization (WHO), LBW is a baby born
with weight <2500 grams °. LBW is a
global problem as there are 15.5% LBW
cases in the world, moreover LBW can
cause neonatal death and increase the risk
of diseases 7. In 2019, there were 3.4%
LBW cases in Indonesia *. According to
East Java Health Office, in 2019 there
were 3.9% LBW cases in East Java and
1.6% cases in Surabaya (703 cases) 8.
LBW can be caused by infections,
smoking habits, premature birth, multiple
pregnancies, preeclampsia, eclampsia, and
malnutrition .

Research by Trivedi in 2016 in India
concluded that there was a significant
association between low serum albumin
level and LBW, while research by Gomez-
Cantarino in 2020 in Spain concluded that
there was no significant association
between maternal serum albumin levels in
the first, second, and third trimesters and
birth weight *°. Therefore, the aim of this
study was to determine the association
between maternal serum albumin levels
and LBW.

METHOD

This research used literature review
method, which was to analyze the online
literatures with topics that related to the
association  between maternal serum
albumin levels and neonatal birth weight.
The keywords were maternal serum
albumin, hypoalbuminemia, birth weight,
dan low birth weight. The literatures were
obtained from Pubmed, Google Scholar,
Sciencedirect, Researchgate, and
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Mendeley. The inclusion criteria were
Indonesian and English literatures with
related topics, from primary data source,
published in the last 10 years (2011-2021),
and online. There were 10 literatures that
met the inclusion criteria.

RESULTS

According to 10 literatures that have
been analyzed, there were some
similarities and differences. Researches by
Ahmadu (2012), Sultana (2012), Amosu
(2014), and Chaudhry (2017) used cross-
sectional research method %13, There were
2 literatures, research by Sakar (2015) and
Agbonlahor (2016), that used prospective
case-control research method, whereas
there were literatures that used prospective
cohort research method, which were
researches by Hsu (2013), Trivedi (2017),
Gbémez-Cantarino  (2020), and Wada
(2021) 194417 Syltana (2012), Hsu (2013),
Trivedi (2016), Chaudhry (2017), and
GOmez-Cantarino (2020) researches used
correlation test for their data analysis
technique to find out the association
between maternal serum albumin levels
and neonatal birth weight 1-911.13.14,

Intervention of the study subjects that
has been done by 5 literatures, such as Hsu
(2013), GoOmez-Cantarino (2020), and
Wada (2021) researches, was 3 times
blood draw in the first, second, and third
trimesters, or during ANC 11415
Intervention of the study subjects that has
been done by the other 5 literatures, such
as Ahmadu (2012) and Sakar (2015)
researches, was a blood draw in the third
trimester or during labor. Moreover,
several literatures conducted research on
maternal  nutritional  intake  during
pregnancy which can support their study
results; they were Hsu (2013), Sakar
(2015), and Chaudhry (2017) researches
13,14,16.

The results from 10 research literatures
also have similarity and difference. There
were 5 literatures stated that there was a
significant association between maternal
serum albumin levels and neonatal birth
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weight, which were researches by Sultana

(2012),

Hsu (2013),

Amosu (2014),

Trivedi (2016), and Chaudhry (2017) 91~

Table 1. Literature Review Matrix
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14 The other 5 literatures stated that there

was no significant association

No. | Authors’ Article Title Journal Name, Volume, | Publication
Name No., Page. Year
Ahmadu B, | Correlation of maternal International  Journal  of
1 Ayodele A, | albumin and birth weight | Public Health and 2012
" | Ngadda H, | of babies in a Nigerian Epidemiology, 1 (1), Page
et al. Teaching Hospital 10-13
Sultana M, | Serum copper and plasma | Journal ~of  Bangladesh
5 Jahan N, | protein status in preterm Society of Physiologist, 7 2012
" | Sultana N, | delivery (1), Page 41-47
et al.
Hsu WY, | Low body weight gain, Asia Pacific Journal of
Wu  CH, | low white blood cell count | Clinical Nutrition, 22 (1),
Hsieh CTC, | and high serum ferritin as | Page 90-99
3. " 2013
et al. markers of poor nutrition
and increased risk for
preterm delivery
Amosu A, | Impact of maternal Biomedical Research, 25
4. | Degun A. nutrition on birth weight of | (1), Page 75-78 2014
babies
Sakar MN, | The effect of Ramadan Journal of Obstetrics and
Balsak D, | fasting and maternal Gynaecology, 36 (4), Page
5 Verit FF, et | hypoalbuminemia on 483-486 2015
| al. neonatal anthropometric
parameters and placental
weight
Agbonlahor | Levels of some essential Pakistan Journal of
o, elements in pregnant Nutrition, 15 (6), Page 585-
6. | Emokpae women and association 589 2016
M. with low birth weight of
babies in Benin City
Trivedi D, | Influence of maternal International  Journal  of
Shindhe V, | nutrition status during Clinical Biochemistry and
7 Rokhade C. | pregnancy on Research, 3 (4), Page 371- 2016
' developmental outcome in | 375
first 30 days of
independent neonatal life
Chaudhry Correlation of maternal Journal of Islamic
E, albumin levels with International Medical
8 Chaudhry neonatal birth weight College, 12 (2), Page 97-100 2017
|z
Chaudhry
S.
Gomez- Prevalence of International  Journal  of
9. | Cantarino hypoproteinemia and Environmental Research and 2020
S, Agullé- | hypoalbuminemia in Public Health, 17 (17), Page
94
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Ortuiio MT, | pregnant women from
de  Dios- | three different
Aguado M, | socioeconomic

et al. populations

1-10

Wada Y, | Maternal serum albumin Nutrients, 13 (6), Page 1-12
10 Ehara T, | redox state is associated 2021
" | Tabata F, et | with infant birth weight in
al. Japanese pregnant women
DISCUSSION eclampsia, lack of ANC visits and quality

In results of a study of 10 literatures, it
was found that there was an association
between maternal serum albumin levels
and neonatal birth weight. There is a
change of albumin levels in pregnant
women due to increased blood volume,
hormonal, and increased nutritional
requirements %% Increased nutritional
requirements of pregnant women to fulfill
the nutritional needs of the fetus. One of
the nutritional requirements that increases
during pregnancy is protein, and the
protein requirement of pregnant women is
60 grams per day 8.

Protein intake is needed for the plasma
protein formation, one of which is
albumin. Normal serum albumin level is
3.5-5 g/dL, whereas hypoalbuminemia is
serum albumin level <35 g/dL 2.
Hypoalbuminemia can be caused by
impaired albumin clearance, impaired
albumin  distribution, and decreased
albumin synthesis in the liver, for instance
due to malnutrition. Therefore, serum
albumin, which is a protein, will decrease
if protein intake is less 322,

Lack of protein intake during pregnancy
also causes lack of protein intake for the
fetus, so fetal growth and development can
be hampered. It can affect the neonatal
birth weight, which is LBW 3?2, That
statement is supported by Sultana research
in Bangladesh (2012), Hsu research in
Taiwan (2013), Amosu research in Nigeria
(2014), and Trivedi research in India
(2016) 9,11,12,14.

Factors which can increase the risk of
LBW are too young maternal age, gemelli,
low education level, anemia, preeclampsia,
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of ANC, and lack of maternal nutrition 522-
25 Adequate protein intake in pregnant
women, which can be assessed from serum
albumin levels, shows that albumin
synthesis is going well so that it can reach
the normal value of 3.5-5 g/dL, and it can
reduce the risk of LBW *2°, That statement
is supported by Chaudhry research in
Pakistan (2017) %2,

In Hsu’s study (2013) which conducted
blood sampling in each trimester, it was
found that serum albumin levels in the
second and third trimesters had a positive
and significant association with neonatal
birth weight. Moreover, the study also
conducted data collection on maternal
daily intake using a questionnaire, and it
was found that maternal protein intake was
higher in the second and third trimesters.
Hence, serum albumin levels that can be
affected by maternal protein intake can
affect neonatal birth weight .

CONCLUSION

There are 5 literatures conclude that
there is a significant association, while the
other 5 literatures conclude that there is no
significant association between maternal
serum albumin levels and neonatal birth
weight. Hence, there is a possible
association between maternal serum
albumin levels and neonatal birth weight.
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