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ARTICLEINFO ABSTRACT

Article history: Low hemoglobin levels due to anemia in pregnancy can affect the
baby's APGAR score. The purpose of this study was to determine the
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Revised Feb 23, 2023 score of newborns at the Sanjiwani Hospital, Gianyar. This research
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is an analytic observational study with a cross sectional research
design. This study used medical records data of patients who gave
Keywords: birth vaginally and had normal births, did not have low birth weight,
had normal first and second stages of labor, and had complete

Anemia laboratory data on hemoglobin levels and APGAR scores. Data on
Apgar Sco.re mothers experiencing obstetric complications other than anemia were
Hemoglobin excluded from this study. Data were analyzed by univariate and

Newborn bivariate using Chi-square hypothesis test. From 140 samples of
Pregnancy

pregnant women, there were 78 (55,7%) samples of pregnant women
who had anemia and 62 (44,3 %) samples of pregnant women was not
had anemia. Bivariate analysis showed that there was a significant
relationship between anemia in pregnant women and the APGAR
score of newborns with p value = 0.001 (p <0.05). We concluded that
there was a relationship between anemia in pregnant women and the
APGAR score of newborns at the Sanjiwani Hospital, Gianyar.
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INTRODUCTION

Anemia is a problem that is often found throughout the world, especially during pregnancy(Dewvi
et al., 2020; Nurdin et al., 2020). According to the World Health Organization (WHO), anemia is
defined as a condition in which the number of erythrocytes or the level of hemoglobin in erythrocytes
is below normal(World Health Organization, 2017). Center for Disease Control (CDC) defines
anemia in pregnancy as a condition in which hemoglobin levels are lower than 11 g/dl in the first
and third trimesters of pregnancy, and 10.5 g/dl in the second trimester (Kanu et al., 2022). WHO
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reports that the prevalence of pregnant women worldwide who experience anemia is quite high,
namely 41.8% (World Health Organization, 2017).

In Indonesia, the rate of anemia in pregnant women is still high at 48.9%. Pregnant women
who experience anemia will increase their risk of maternal mortality and make a big contribution to
the Maternal Mortality Rate (MMR) and Infant Mortality Rate (IMR). The Maternal Mortality Rate
(MMR) in Indonesia is still relatively high, which is around 305 per 100,000 live births, and IMR at
24 per 1000 live births. This has not yet reached the 2015-2030 Sustainable Development Goals (SDGs)
with a commitment to reduce the MMR by 70 per 100,000 live births and the IMR of 12 per 1000 live
births (Kementerian Kesehatan Republik Indonesia, 2020). According to the Health Profile of
Gianyar Regency in 2019, the MMR in Gianyar Regency experienced a significant increase reaching
103.58 per 100,000 live births compared to 2018 which only reached 30 per 100,000 live births. and
IMR of 8.8 per 1000 live births. This indicates an increase in MMR and IMR in Gianyar Regency
which requires a solution from the government (Dinas Kesehatan Kota Gianyar, 2019).

Anemia in pregnant women affects the baby being born. According to a study by Beckert et
al (2018), anemia in pregnancy will create a greater risk of preterm birth, and peripartum,
intrapartum, and postpartum complications in pregnant women(Beckert et al., 2019). The APGAR
score is an assessment to see signs of neonatal emergencies in newborns. APGAR itself is an
abbreviation of Appearance, Pulse, Grimace, Activity, and Respiration whose assessment includes
clinical signs such as cyanosis, bradycardia, depression of reflex response to stimulus, hypotonia,
and disturbed breathing or apnea. Each of these components will be assigned a value of 0, 1, or 2
and will be concluded by adding up all of its components. The score will be reported in the first
minute and fifth minute after birth(Committee on Obstetric Practice, 2015). According to research
conducted by Bano et al (2017), anemia in pregnancy is closely related to poor APGAR scores in
babies born. Pregnant women with anemia will produce a lower APGAR score, with an average of
6.5 + 0.2 when compared to pregnant women without anemia with an average of 8.7 + 0.5(Bano et
al., 2018). Astria & Windasari (2021) also stated in their research at the Sanjiwani Hospital, Gianyar
that neonatal asphyxia and low birth weight (LBW) are risk factors associated with neonatal
mortality. (Astria & Windasari, 2021). But unfortunately, this previous research didn’t examine the
cause of neonatal asphyxia or low APGAR scores. Based on that situation and considering the
problem of anemia in pregnancy which is still quite high, the author wants to know whether anemia
in pregnant women and APGAR score is related. The results of this study can be used as a basis for
efforts to reduce infant mortality rate (IMR), in relation with neonatal asphyxia and anemia in
pregnant women, especially in Gianyar Regency.

RESEARCH METHOD

This research is an analytic observational study with a cross-sectional approach. The instrument used
was secondary data in the form of medical records of mothers who gave birth at Sanjiwani Hospital,
Gianyar, and selected using simple random sampling. Sanjiwani Hospital Gianyar is secondary
referral hospital located in Gianyar regency which is the center of tourism and art in Bali. The
inclusion criteria of this study were mothers who gave birth vaginally and had normal births, did
not have low birth weight, had normal first and second stages of labor, and had complete laboratory
data on hemoglobin levels and APGAR scores. Data on mothers experiencing obstetric complications
other than anemia were excluded from this study.

Anemia in pregnant women is the independent variable and the newborn's APGAR score is
the dependent variable of this study. The data that has been collected will be processed and analyzed
using the SPSS version 23 application. Data analysis was conducted by using univariate and bivariate
analysis. The univariate analysis is presented in the form of distribution of frequency, proportion,
mean, and standard deviation of the variables of age, parity, normal pregnancy, pregnancy with
anemia, and APGAR score. Bivariate analysis was intended to determine whether there was a
relationship between anemia in pregnant women and the APGAR score of newborns. The hypothesis
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test used is the Chi-square and the basis for making the decision to accept the research hypothesis is
based on the p-value. If the p-value > 0.05, then HO is accepted and Ha is rejected, which means that
there is no significant relationship between the independent variable and the dependent variable. If
p < 0.05, then HO is rejected and Ha is accepted, which means that there is a significant relationship
between the independent variable and the dependent variable.

RESULTS AND DISCUSSIONS

Table 1. Sample Distributions Based on Mother Characteristics

Ch?i?:;ilg)s tic Frequency Percentage Mean Dsetzg:;gn Min Max
Age (years old)
15-20 22 15,7
21-25 34 24,2
26-30 30 21,4
31-35 25 17,9 8 6.2 15 42
36-40 26 18,6
41-45 3 2,1
Parity
Primipara 53 37,9
Multipara 67 47,9
Grande
Multipara 20 143

In this study, the research sample used was 140 samples through simple random sampling.
The distribution of the sample based on the characteristics is described in Table 1. Most of the
pregnant women who gave birth at the Sanjiwani Hospital, Gianyar was 21-25 years old (24.2%). The
average age of pregnant women is 28 years with the youngest age being 15 years and the oldest being
42 years. This shows that most of the samples are of reproductive age and are not at risk. Judging
from the number of live births, most of them fall into the multiparous (47.9%) and are followed by
53 samples with primiparous status (37.9%). This study is in accordance with that studied by
Masrudin et al. (2017) and Nurdin et al. (2020) where most of the research samples are multiparous
(Masrudin et al.,, 2017; Nurdin et al., 2020). The number of parity is one of the factors a pregnant
woman has anemia or not. In accordance with research by Amallia et al (2017), primiparous and
grande multipara have a higher risk of developing anemia in pregnancy(Amallia et al., 2017). This
is because women with primiparous are more difficult to adapt to pregnancy and knowledge of the
importance of nutritional status is still low (Permatananda & Pandit, 2023). Meanwhile, women with
grande multipara are more at risk of experiencing anemia in pregnancy because their health status
declines with high parity numbers, making them susceptible to anemia in subsequent pregnancies.
In addition, every labor that occurs will cause changes in the structure of the uterine muscle fibers
into connective tissue, thereby reducing the elasticity of the uterus(Amallia et al., 2017).

Table 2. Overview of Anemia in Pregnant Women Who Gave
Births in Sanjiwani Hospital, Gianyar

Characteristic Frequency Percentage
(n=140)
Anemia 78 55,7
Not Anemia 62 443

Source: Secondary data, 2022

Cokorda Agung Prasetya Dwipayana, Anemia in pregnant mothers and the apgar score of newborn babies at
secondary refferal hospital, Bali



2 n ISSN 2086-7689 (Print) | 2721-9453 (Online)

Table 3. Distribution of Anemia in Pregnant Women Based
on Age in Sanjiwani Hospital, Gianyar

Age Frequency Percentage
15-20 19 24,3
21-25 10 12,9
26-30 11 14,1
31-35 12 15,4
36-40 23 29,5
41-45 3 3,8
Total 78 100

Source: Secondary data, 2022

Based on table 2 and 3, 55.7% of pregnant women suffer from anemia and the rest are not
anemic. Anemia in pregnancy was dominated by 23 people (29.5%) aged 36-40 years and 19 people
(24.3%) followed by 15-20 years old. Anemia is defined as a condition in which the number of
erythrocytes or the level of hemoglobin in erythrocytes is below normal, as evidenced by laboratory
results(Aryastuti et al., 2021; Cahyawati et al., 2018). According to WHO, pregnancy is said to be
anemic if it has a hemoglobin level of <11gr/dl(World Health Organization, 2017). Laboratory
examinations were carried out before labor began. The results in this study are not in line with the
research by Masrudin et al (2017) which had a sample dominated by pregnant women who did not
experience anemia(Masrudin et al., 2017). This is because the other study was using the total
sampling method.

According to the distribution of anemia in pregnancy by age, 45 samples were at low-risk
age (20-35 years), and 33 samples were at high-risk age (<20 years and >35 years). In addition, the
sample with an age range of 36-40 years is the largest number of samples who experience anemia in
pregnancy. This study is not in accordance with research by Masrudin et al (2017) and Nurdin et al
(2020) which had a sample with most of them being at a low-risk age(Masrudin et al., 2017; Nurdin
et al., 2020). According to the researchers, this was due to differences in the age characteristics of the
entire sample. Based on research by Kumalasari (2017), maternal age is associated with the incidence
of anemia in pregnancy(Kumalasari, 2017). Women aged 20 to 35 years have a lower risk of anemia
during pregnancy because they have better physical and mental readiness. Pregnant women under
the age of 20 have iron reserves which are divided between the fetus in the womb and for themselves,
which of course still requires a lot of iron intake. Pregnant women aged over 35 years have entered
the beginning of the degenerative phase, so body functions are not as good as in other ages, and thus
experience various health problems(Supanji et al., 2022; Wiadnjana et al., 2020). In addition,
according to Riskesdas (Basic Health Research) 2018, women who are pregnant under 20 years or over
35 years have a higher incidence of anemia than pregnant women aged 20 to 35 years in both urban
and rural areas(Kementerian Kesehatan RI, 2018).

Table 4. Overview of Newborn APGAR Scores in
Sanjiwani Hospital, Gianyar

Characteristic Frequency Percentage
(n=140)
APGAR Score
Normal 102 72,9
Abnormal 38 27,1

Source: Secondary data, 2022

Table 4 shows that 72.9% of newborns had a normal APGAR score (vigorous baby) and 38
samples (27.1) had an abnormal APGAR score. The APGAR score is an assessment to assess the
newborn's response and see signs of the need for emergency assistance such as resuscitation. There
are five components that are assessed in the APGAR score, namely Appearance (A), Pulse (P),
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Grimace (G), Activity (A), and Respiratory (R). Each component is given a value of 0.1, and 2.
Assessment of the APGAR score can be done in the first minute and the fifth minute after the birth
of the baby(Committee on Obstetric Practice, 2015; Sari et al., 2018). In this study, the APGAR score
assessment data used was the fifth-minute score. The APGAR score is said to be good (vigorous
baby) if it gets a score of 7. There is a match between this study and research by Masrudin et al (2017)
and Rahayu et al (2020) where the percentage of samples with normal APGAR scores is greater than
those with abnormal(Masrudin et al., 2017; Rahayu et al., 2020).

Based on the overall sample of pregnant women with anemia, 61.5% had newborns with
normal APGAR scores, and 87.1% of pregnant women who did not have anemia had newborns with
normal APGAR scores. The results of the chi-square statistical test analysis showed a p-value of 0.001
with a significant level of 0.05, which means that there is a relationship between anemia in pregnant
women and the APGAR score of newborns at the Sanjiwani Hospital, Gianyar (p<0.05). This result
is in line with the research by Masrudin et al. (2017) which also had a cross-sectional research design
and also used chi-square analysis, the aforementioned study showed p-value = 0.002 (p
<0.05)(Masrudin et al., 2017). Research by Ahmad & Kalsoom (2015), and Shah et al (2022) which
compared the APGAR score between pregnant women with anemia and non-anemia also got the
same results, namely chi-square of p = 0.012 (Ahmad & Kalsoom, 2015; Shah et al., 2020). However,
the results of this study are not in line with research by Rahayu et al (2020) that there is no
relationship between anemia in pregnant women and the APGAR score of newborns with the
acquisition of the chi-square of p = 0.088 (p < 0.05)(Rahayu et al., 2020). This study is also contrary
to research by Azhari ef al (2016) which examined the comparison of fetal outcomes in anemic and
nonanemic pregnant women, that there was no difference in APGAR scores between anemic and
nonanemic pregnant women with p-value = 0.483 (p <0.05)(Azhari et al., 2016).

Table 5. Results of Chi Square Test Analysis of Anemia in Pregnant Women with
Newborn APGAR Scores at Sanjiwani Hospital, Gianyar

APGAR Score Total
Anemia Normal Abnormal n (%) p value
n (%) n (%)
Anemia 48 (61,5) 30 (38,5) 78 (100) 0,001
Non-Anemia 54 (87,1) 8 (12,9) 62 (100) !
Total 102 (72,9) 38 (21,7) 140 (100)

Source: Secondary data, 2022

During pregnancy, there will be physiological changes in almost every organ system to
accommodate the growing fetoplacental unit. The volume of red blood cells (RBC) will increase by
about 30%, while the volume of plasma will increase from 45% to 55%. This disproportionate
increase in volume will occur starting at week 6 and peaking at week 32. This condition is called the
hemodilution effect which is a normal physiological change in pregnancy. This effect will also cause
a decrease in hemoglobin concentration(Chandra et al., 2012). Hemoglobin is a protein part of red
blood cells that has an oxygen binding capacity of up to 1.34 mL O2/g. If the low hemoglobin
concentration is not treated, anemia will occur and affect the fetal outcome later(Azhari et al., 2016).
In conditions of anemia, the supply of oxygen and other nutrients will be reduced so that the fetus
can experience hypoxia, fetal distress, and stunted growth(Lestarini & Ariwangsa, 2020). Prolonged
fetal hypoxia can lead to neonatal asphyxia. This theory is supported by research by Subriah (2018)
and research by Aprilia et al (2019) in Bali with the results that anemia in pregnancy increases the
incidence of asphyxia neonatorum with p-value = 0.000. If the baby has asphyxia neonatorum, it will
affect the APGAR score, especially in the Respiratory (R) component(Aprilia et al., 2019; Subriah &
Ningsi, 2018). In addition, asphyxia neonatorum is the highest risk factor for neonatal death in the
Sanjiwani Hospital, Gianyar.
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Of course, this research still has weaknesses and limitations. The limitation of this study is
that the researchers did not match the sample between anemic and non-anemic pregnant women,
thus allowing for bias. In addition, researchers also did not analyze other factors that can affect the
APGAR score of newborns.

CONCLUSION

Based on the results of this study, it can be concluded that there is a relationship between anemia in
pregnant women and the APGAR score of newborns at the Sanjiwani Hospital, Gianyar. This
research is expected to be able to support and strengthen the theory about anemia in pregnancy is
closely related to the incidence of neonatal asphyxia. The result of this study reflect the need to
increase nutritional screening in pregnant women and provide iron supplementation or additional
food to prevent anemia in pregnant women.
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