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ABSTRACT 
 
Background: Low birth weight (LBW) is one of the primary causes of infant mortality. It shares 
27% of infant mortality rate (IMR). The Indonesian Demographic and Health Survey in 2007 
reported that the IMR was 34 deaths per 1,000 live births. As much as 30.3% of this rate was 
accounted by LBW. As such LBW is an important global public health issue. Countries around the 
world have committed to overcome this problem. This study aimed to investigate the effects of ma-
ternal education, psychosocial stress, nutritional status at pregnancy, and family income, on birth 
weight. 
Subjects and Method: This was an observational analytic study with case control design. The 
study was conducted in Ngetos community health center, Nganjuk, East Java, from May to June, 
2017. A total sample of 120 were selected for this study by fixed disease sampling, comprising 40 
infants with low birth weight and 80 infants with normal birth weight. The dependent variable was 
birth weight. The independent variables were maternal education, psychosocial stress, nutritional 
status at pregnancy (middle-upper arm circumference, MUAC), maternal anemia, and family in-
come. MUAC was measured by MUAC measuring tape. Hemoglobin concentration was measured 
by Sahli meter. Psychosocial stress was measured by Holmes and Rahe stress scale. The other vari-
ables were measured by a set of questionnaire. Path analysis was used for data analysis.  
Results: MUAC ≥23.5 cm(b= -0.80, SE= 0.57; p=0.064), hemoglobin concentration ≥11 g/dL (b= 
-120.16, SE= 45.14, p=0.008), and low psychosocial stress (b= -0.80, SE= 0.57, p=0.164)directly 
and negatively affected low birth weight. Maternal education ≥Senior High School(b= 1.28, SE = 
0.056, p= 0.022), psychosocial stress (b= -0.001, SE<0.001, p=0.097), and family income (b= 
0.97, SE= 0.46, p=0.036) positively affected MUAC. MUAC ≥23.5 cm positively affected 
hemoglobin concentration ≥11 g/dL(b= 0.19, SE = 20.84, p<0.001). 
Conclusion: MUAC, hemoglobin concentration, and low psychosocial stress directly and 
negatively affect low birth weight. 
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BACKGROUND 

The constantly towering maternal and in-

fant death in Indonesia is still the main fo-

cus of health problem breakthrough. Infant 

Mortaity Rate in Indonesia is still categori-

zed as high, among Assosiation East Asian 

Nation (ASEAN) countries, (Negi, et al, 

2010). As developing countries Infant Mor-

tality Rate (IMR) in Indonesia is also still 

high. Based on the Indonesian Demogra-

phic and Health Survey 2007 the IMR  

(SDKI) reported that the IMR was 34 deat-

hs per 1000 live births and it declined in 

2012 into 32 deaths per 1000 live births 

and majority of infant mortality occurs to 
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neonates (Depkes RI, 2013). The result of 

Intercensal Population Survey (SUPAS) 

2015 showed that the IMR was 22.23 per 

1,000 live births, means it has achieved the 

target of MDG 2015 of 23 per 1,000 live 

births (Kemenkes RI, 2016). 

Infant Mortality Rate (IMR) repre-

sents the level of public health problems as-

sociated with the causes of infant mortality, 

antenatal care rate, nutritional status of 

pregnant women, MCH and family program 

accomplishment level, as well as the condi-

tion of social economy and environment. 

High IMR indicates low health status of the 

region (Depkes RI, 2013). Causes that po-

ssibly influence infant’s birth weight are 

maternal factor environmental factor, and 

fetal factor. Factors derived from maternal 

factor are maternal age which is too young 

(<20 years) or too old (≥35 years), too short 

pregnancy spacing (<1 year), history of 

LBW, performing physical activities for se-

veral hours without resting, very poor, 

pregnancy weight gain or malnutrition, 

smoking mother or drugs or alcohol user 

mother, pregnant women with anemia, pre-

eclampsia or hypertension, infection during 

pregnancy, multiple pregnancy, and infant 

with congenital defect (Depkes, 2008).  

According to Simanjuntak NA (2009) 

in Rini (2012) maternal Hemoglobin (Hb)  

levels greatly influence the weight of infant 

to be born. Anemic mother does not only  

endanger mother’s life but also interferes 

fetal growth and development as well enda-

ngers fetal life. Anemia in pregnant woman 

will add the risk for having LBW (Rini, 

2012).  A woman who insists to get preg-

nant with poor nutritional status is 2- 3 

times at risk to deliver LBW infant and 1.5 

times possibility for the infant to die com-

pare to woman with good nutritional status 

(Soetjiningsih, 2013).  

Anemia is the main health problem 

suffered by pregnant women in developing 

countries, such as Indonesia. The underly-

ing factors that cause anemia gravidarum  

are low income, low knowledge, low educa-

tion, and psychological stress as well as 

socio-cultural factor (Istiarti, 2000). Low 

educational level is one of the underlying 

factors of malnutrition. Low educational le-

vel will complicate people to obtain feasible 

job. It leads to the low income that genera-

tes the low consumption of good quality 

and quantity of food   (Supariasa, 2016). 

Based on Basic Health Research (Ris-

kesdas) 2013, in Indonesia there were a to-

tal of 37.1% of pregnant women who suffer-

ed from anemia with almost similar propor-

tion between urban area  with 36.4% and 

rural area with 37.8% (Kemenkes RI, 2014). 

The incidence rate of anemia in East Java 

province in 2009 was 4.88% and in the 

cities was 12.65%. 

The trend of LBW incidence in Ngan-

juk Regency was increasing the the past 

year that was in 2015 particularly in Ngetos 

and Sawahan sub-district. The highest LBW 

cases ever recorded in Nganjuk Regency 

was 56 cases, in addition in 2015 Ngetos 

and Sawahan Sub-district ranked the first 

with 61 cases (Dinkes Nganjuk, 2015). 

The report of Basic Health research 

2013 showed that LBW prevalence rate was 

increasing influenced by nutritional status 

of pregnant women and anemia gravidarum 

(Depkes RI, 2013). The study aimed to ana-

lyze the effect of educational level, family 

income, psychosocial stress, nutritional sta-

tus, and anemia gravidarum on LBW inci-

dences in Nganjuk Regency. 

 

SUBJECTS AND METHOD 

1. Design of the Study 

The study was analytical observational stu-

dy. The design of the study employed was 

case control. The study was conducted in 

the area of Ngetos Puskesmas of Ngetos 
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Sub-district, Nganjuk Regency, East Java. It 

was conducted in May up to June 2017. 

2. Population and Sample 

The target population of the study was all 

mothers who had delivered LBW infants 

under the working area of Ngetos Pus-

kesmas of Nganjuk Regency. The number of 

sample was 120 comprising mothers who 

had delivered infants and it was selected by 

using fixed disease sampling. The sample of 

the study consisted of 40 people of case 

group and 80 people of control group.  The 

case group of the study included mothers 

who had delivered Low Birth Weight 

(<2,500 gram) infants, whereas the control 

group consisted of mothers who had delive-

red infants with Normal Birth Weight 

(≥2500 gram). 

Inclusion criteria of case sample amo-

ng others were pregnant women with ane-

mia gravidarum who had delivered infants 

with Low Birth Weight (<2500 gram), who 

had 0-12 months old infants and owned 

MCH book. Inclusion criteria of control 

sample were women who had delivered in-

fants with normal birth weight (≥2,500 

gram), who had infants of more than 12 

months old. Meanwhile the exclusion crite-

ria were women who had delivered infants 

with Normal Birth Weight (≥4,000 gram), 

who had infants of more than 12 months 

old and refused to join the study. 

3. Sampling Technique 

The sampling technique used in the study 

was fixed disease sampling which is a selec-

tion scheme based on the status of the dise-

ase being studied, whereas the subject’s ex-

posure status is varied in accordance with 

the disease status. There were a total of 120 

subjects comprising 40 case subjects and 

80 control subjects. 

4. Variables of the Study 

There were six variables in the study consis-

ted of dependents, intermediate, and inde-

pendent variables. The dependent variable 

was LBW. The independent variables con-

sisted of educational level, family income, 

and psychosocial stress. The intermediate 

variables were nutritional status, and ane-

mia gravidarum  

5. Operational Definition 

Operational definition of educational level 

was the last formal education level finished 

by mother of the infant; family income was 

income as the family’s economy resource 

for a whole month; psychosocial was stress 

occurred for the last 12 months ignited by  

life events; nutritional status was nutriatio-

nal status of a mother during pregnancy. 

Anemia gravidarum was HB concentration 

of a mother during pregnancy which was 

under normal limit. 

 Definition of low birth weight was bo-

dy weight assessment by performing act of 

weighing which was measured in unit of 

gram and performed within the first hour 

after delivering the infant of the study sub-

ject and also recorded in MCH book. 

6. Instruments of the Study 

The collected data consisted of primary and 

secondary data. The primary data used in-

cluded educational level, family income, 

maternal psychosocial stress, maternal nu-

tritional status during pregnancy, hemoglo-

bin concentration, and infant’s birth 

weight. 

7. Data Analysis 

The study employed Amos 22 path analysis.  

Path analysis is an analysis technique which 

is employed to know the effect of an exo-

genous variable on endogenous variable eit-

her directly or indirectly (Murti, 2013). The 

degree of effect of exogenous variables to-

ward endogenous variable could be obser-

ved from the value of path coefficient, the 

bigger the path coefficient was, the bigger 

also the effect given by the variables will be. 
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RESULT 

Table 1 showed the characteristics of the 

study subjects that most of the study sub-

jects with a total of 75 study subjects 

(62.5%) were in the reproductive age which 

was between 26-35 years old and there we-

re 2 respondents (1.7%) who were at high-

risk pregnancy age. Most of the study sub-

ject infants with a total of 71 infants 

(59.2%) were between 0-6 months old and 

the majority which were 75 infants  (54.2%) 

were male. 

The univariate frequency distribution 

of variables of the study explained general 

description of each variable being studied 

comprising educational level, family inco-

me, maternal psychosocial stress during 

pregnancy, maternal nutritional status du-

ring pregnancy, anemia gravidarum, and 

birth weight of the infants. Table 2 showed 

that educational level of the study subjects 

was mostly categorized in low educational 

level (elementary school) with a total of 58 

study subjects (48.3%). The study subjects’ 

family income were mostly below Regional 

Minimum Wage of Nganjuk Regency with 

72 study subjects (60%) and the rest that 

were 48 (40%) study subjects were above 

Regional Minimum Wage.  

Most of the study subjects with a total 

of 75 study subjects (62.5%) endured psy-

chosocial problem and stress. The nutritio-

nal status of most study subjects (MUAC) 

with a total of 108 study subjects (90%) was 

excellent. HB concentration of 60 study 

subjects (50%) was normal or they did not 

suffer from anemia gravidarum. In accor-

dance with the aim of the study 80 study 

subjects (66.7%) with normal birth weight 

belonged to control group and 40 study 

subjects (33.3%) with low birth weight be-

longed to case group. 

Table 3 was a bivariate analysis on the 

effect of independent variables on the inci-

dence of LBW (dependent variable) in Nge-

tos village, Nganjuk Regency. Independent 

variables included maternal education, fa-

mily income, psycholsocial stress, nutriatio-

nal status, and anemia gravidarum. 

Table 3 showed that high educational 

level (r= 0.06, p<0.529), high income (r= 

0.04, p= 0.696), psychosocial stress (r=-

0.04, p=0.692), good nutritional status 

(MUAC) (r= 0.06, p=0.523), anemia gravi-

darum (HB concentration) (r<0.01, p= 

1.000) effected the low birth weight and 

statistically significant. 

Figure 1 showed structural model af-

ter an estimation was conducted by using 

IBM SPSS AMOS 22, hence it obtained va-

lues as it was stated in the figure. Indicators 

that showed model fit of path analysis of 

path analysis as it was shown in Tabel 4 al-

so showed the occurrence of fit measure 

that it obtained fit index CMIN result of 

5.264 with the value of p = 0.385 >0.05; 

GFI= 0.986 >0.90; NFI= 0.939 >0.90; 

CFI= 0.996 >0.90; RMSEA= 0.21 <0.80 it 

meant the empirical model met the deter-

mined criteria and it was in accordance 

with empirical data. 

Table 1.Characteristics on general descriptions of study subjects 

Subjects’ Characteristics Criteria Frequency (%) 

Mothers’ age 18 - 25 years 43 35.8 

 26 - 35 years 75 62.5 

 ≥ 35 years 2 1.7 

Infants’ age 0 - 6  months 71 59.2 
 7 - 12 months  49 40.8 
Infants’ gender category Male 75 54.2 
 Female 55 46.8 



Nurahmawati et al./ Effects of Maternal Education, Psychosocial Stress 
 

e-ISSN: 2549-0257 (online)  331 

Table 2.  Characteristics of Variables of the Study 

Subjects’ Characteristics Criteria Frequency (%) 

Maternal Education Elementary 58 48.3 

 Junior High School 37 30.8 

 High School 18 15 

 Associate’s Degree 6 5 

 Bachelor’s Degree 1 8 

Family Income < Regional Minimum Wage 72 60 

 ≥ Regional Minimum Wage 48 40 

Psychosocial Stress Not stressed 45 37.5 

 Stressed  75 62.5 

Nutritional Status (MUAC) Good (≥23.5 cm) 108 90 

 Insufficient (<23.5 cm) 12 10 

Anemia Gravidarum Anemic (<11 g/dL) 60 50 

 Non Anemic (≥11 g/dL) 60 50 

Birth Weight Normal 80 66.7 
 LBW 40 33.3 

 
Table 3. Bivariate analysis on the effect of educational level, family income, 

psychosocial stress, nutritional status of pregnant women with anemia 

gravidarum toward low birth weight incidences in Nganjuk Regency. 
 

Independent Variables r  p 

Educational Level  0.06  0.529 

Family Income 0.04  0.696 

Psychosocial stress -0.04  0.692 

Nutritional Status (MUAC) 0.06  0.523 

Anemia Gravidarum (HB concentration) 0.00  1.000 
 

 

Figure 1. Structural Model of Path Analysis 
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Table 4. The result of path anlaysis on the effect of educational level, family 
income, psychosocial stress, nutritional status, anemia gravidarum toward LBW 
incidence in Nganjuk Regency 

Dependent Variables  Variabel independen b* SE p β** 

Direct Effect 
 

       

Low Birth Weight  Low Psychosocial Stress -0.80 0.57 0.164 -0.12 

Low Birth Weight  MUAC ≥23.5 cm -38.55 20.84 0.064 -0.17 

Low Birth Weight  Hb Concentration ≥11 g/dL -120.16 45.14 0.008 -0.25 

Indirect Effect       
LILA ≥23.5 cm  Educationn ≥High School 1.28 0.56 0.022 0.21 
LILA ≥23.5 cm  Low Psychosocial Stress -0.04 <0.001 0.097 -0.14 
LILA ≥23.5 cm  High Income 0.97 0.46 0.036 0.19 

KadarHb ≥11 g/dL  MUAC ≥23.5 cm 0.19 20.84 <0.001 0.42 

Model Fit       

CMIN = 5.26 p = 0.385 (≥0.05)     

GFI = 0.99 ≥ 0.90     

NFI = 0.94 ≥0.90     

CFI = 0.99 ≥0.90     

RMSEA = 0.21 <0.08     

 

From Table 4 it was observed that ea-

ch increasing unit of psychosocial would re-

duce infant birth weight by -0.80 unit (b =-

0.80, SE = 0.57, p = 0.164).  Each increasing 

unit of MUAC ≥23.5 cm would lower infant 

birth weight by -38.55 unit (b =-38.55, SE 

=20.84, p =0.064). Each increasing unit of 

hemoglobin concentration ≥11 g/dL would 

lower infant birth weight by -120.16 unit 

(b= -120.16, SE= 45.14, p= 0.008). 

Based on indirect effect of independe-

nt and dependent variables it can be obser-

ved that each increasing unit of educational 

level would increase educational status of 

pregnant women by 1.28 unit (b=1.28, SE= 

0.056, p=0.022). Each increasing unit of 

psychosocial stress would lower nutritional 

status of pregnant women by -0.04 unit 

(b=-0.04, SE=0.00, p=0.097). Each increa-

sing unit of family income would increase 

nutritional status of pregnant women by 

0.97 unit (b=0.97, SE=0.46, p=0.036). 

Each increasing unit of nutritional status of 

pregnant women would increase hemoglo-

bin concentration of pregnant women by 

0.19 unit (b= 0.19, SE = 20.84, p =<0.001). 

 

DISCUSSION 

1. The Effect of Educational Level of 

Pregnant Women toward Low Birth 

Weight Incidence 

There was positive association between ma-

ternal educational level with LBW inci-

dence and statistically significant. Educati-

on is a process of behavior change toward 

maturity and life completeness. Women 

with low educational level will have higher 

risk to deliver LBW infants. It is associated 

with self adjustment toward needs fulfill-

ment for antenatal care. 

Limited education may lead to limited 

access to healthcare and also there is a co-

rrelation with social economy status and af-

fects maternal nutritional status that gives 

impact to the quality of maternal nutriatio-

nal status during pregnancy. If the consum-

ption pattern is appropriate, the nutrient 

intake will be sufficient, hence it is likely to 

avoid anemia. In contrast, low education is 
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one of the underlying factors of malnutri-

tion. 

Ida (2000) in her study elaborated that a 

total of 67.5% mother with anemia have low 

educational level. 

The study showed that there is indire-

ct effect of maternal education toward LBW 

incidences with the occurrence of effect of 

maternal nutritional status and HB concen-

tration factors during pregancy. Salmarian-

tity (2012) showed the association between 

pregnant women’s education with anemia 

incidence in a study by Ariadi (1995) that a 

total of 94.2% pregnant women with low 

suffer from anemia. In a society with low 

educational level, there are many beliefs 

and superstitions about food and it usually 

more difficult to change (Supariasa, 2011). 

A study conducted by Silvestrin et al., 

(2013) stated that there is association bet-

ween maternal edcutaional level with birth 

weight yet it is insignificant. Another study 

by Linsell et al (2015) conveyed that there 

is insignificant association between mater-

nal educational level with low birth weight 

after considering parity. 

2. The effect of family income of preg-

nant women toward LBW incidence 

The study showed that there was indirect 

association between family income and 

LBW incidence which is affected by factors 

of nutritional status and HB concentration 

or anemia gravidarum during pregnancy. 

There is the effect of income increase to-

ward health and family condition improve-

ment that establish interaction with nutria-

tional status.  Income and nutrition have 

advantageous correlation. Income is an im-

portant factor toward the quality and quan-

tity of the food being consumed (Mohd S.et 

al, 2015), the higher income level is, the 

higher family consumption level will be 

(Curatman, 2010). 

Family income plays role in the LBW 

incidences, it is supported by several other 

studies such as a study by Rahman, et al, 

(2016), low economy status is likely to suf-

fer from anemia 2.6 times bigger compares 

to mother with moderate economy status. 

In a study conducted by Syafiq (2008) it 

showed that there is positive association 

between pregnant women’s social economy 

status with the concentration of ferritin 

blood serum. Fitriyani (2002) in Salma-

riantity (2012) explained there are a total of 

70% of pregnant women with anemia in low 

family economy level and there is signifi-

cant association between the maternal fa-

mily economy level with anemia gravida-

rum incidences. 

Family income may affect the decline 

of LBW incidences, it is because families 

with high income ensure calorie and other 

nutrients intake for pregnant women hence 

the risk for delivering infants with birth 

weight <2,500 declines.  

Therefore it can be concluded that 

there is indirect positive and significant ef-

fect of mother’s family income toward LBW 

inidences with the existence of intervening 

variables namely maternal nutritional sta-

tus and HB concentration during pregnancy 

therefore the result of the study that has 

been analyzed support the hypothesis of the 

study. 

3. The effect of psychosocial stress of 

pregnant women toward LBW 

incidence 

The study showed that there was the effect 

of maternal psychosocial toward LBW inci-

dence. During pregnancy a mother should 

have peace of mind which comes from the 

support of her family environment, thus the 

mother can avoid from stress. Fetal growth, 

placenta growth, and transport of nutrients 

to fetus may get affected by the stress con-

dition of the mother during pregnancy 

through bad effects that are endured by the 

mother (Soetjiningsih dan Ranuh, 2013;  

Supariasa et al., 2016). Psychosocial stress 
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usually happens and in high level it may 

contribute to pregnancy products in the 

form of congenital defect and mental disor-

der (Woods et al., 2010; Supariasa et al., 

2016).  

Among several studies related to psy-

chology stress and the supporting disease 

there is a study by Schneidermanet al., 

(2008) which explains that the trigger of 

chronic stress on pregnant women that is 

not followed by good stress management is 

related to low weight birth infants. Accor-

ding to Dozier et al, (2012) in premature 

birth the production of corticotrophin-re-

leasing hormone (CRH)  is increasing by 

placenta, the hormone functions to control 

pregnancy duration, the increasing concen-

tration of it will speed up pregnancy du-

ration, hence the fetus is at risk for prema-

ture birth and LBW.  

Therefore it can be concluded that 

there is positive and approaching to signifi-

cantly positive between maternal psycho-

social stress, both directly and indirectly, 

toward LBW incidences affected by other 

factors namely nutritional status and HB 

concentration during pregnancy (anemia 

gravidarum). 

4. The effect of nutritional status of 

pregnant women toward LBW 

incidence 

The study showed that there was indirect 

affect of nutritional status of a mother du-

ring pregnancy, seen from MUAC during 

pregnancy, toward LBW incidences with 

the occurrence of another factor which was 

maternal HB concentration during preg-

nancy (anemia gravidarum) and it was sig-

nificant. In which the indirect association 

can be explained as the following: first, the 

effect of positive association of maternal 

MUAC during pregnancy toward birth 

weight; second, the effect of positive asso-

ciation of maternal UAC during pregnancy 

with HB concentration or anemia gravida-

rum toward birth weight which is LBW in-

cidence. The study showed that there is 

association between maternal nutritional 

status during pregnancy with LBW and sta-

tistically significant and positive. The effect 

of positive association between maternal 

UAC during pregnancy with HB concentra-

tion or anemia gravidarum toward LBW is 

statistically significant and positive. 

According to Barker, malnutrition on 

fetus which occurs during pregnancy will 

lead to fetal growth disorder. Pregnant wo-

men with malnutrition/ protein deficiency 

will pass on to the next generation. Abnor-

mal fetal growth will lead to serious compli-

cation such as still birth, high rate of mor-

bidity, and perinatal disorder that will be 

continued up to adulthood (Bourke and 

Barker, 1992; Wells JC, 2016). 

The infant troubled condition in the 

first 100 days of life such as abnormal fetal 

growth, insufficient nutritional intake du-

ring pregnancy, will generate the occurren-

ce of chronic diseases during adulthood  

(Pem D,2015). The chronic diseases among 

others are coronary heart disease, stroke, 

diabetes and hypertension. Infant birth 

weight is one of the important factors that 

determine the child’s survival. The size of 

Upper Arm Circumference can be the deter-

minant factor for birth weight and LBW 

incidence (Thomas R, et al).  

Therefore it can be concluded that a 

quality of a child greatly depends on mater-

nal nutritional status pre, during pregnan-

cy. Maternal nutritional status can be ob-

served from the size of UAC and maternal 

HB concentration during pregnancy or ane-

mia gravidarum incidences. A pregnant wo-

man with normal upper arm circumference 

size   (≥23.5 cm) will not give birth to infant 

with LBW condition. Infant who is born wi-

th normal weight or non LBW will not en-

dure growth problems later in the future.  
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5. The Effect of Nutritional Status of 

Pregnant Women toward Low Birth 

Weight Incidence 

The study showed that there was direct ef-

fect of anemia gravidarum during pregnan-

cy toward LBW incidences and it is positive. 

The effect of direct association  can be ex-

plained that anemia during pregnancy gives 

not quite so well effect to the mother, whet-

her during pregnancy, child birth, as well as 

puerperium and the subsequent periods. 

The effects of anemia gravidarum during 

pregnancy among others are the occurrence 

of risks during antenatal period namely low 

birth weight (LBW), placenta praevia, ec-

lampsia, premature rapture of the membra-

ne; anemia  during intranatal period can le-

ad to  inadequate power to strain, intrana-

tal bleeding, shock; and during postnatal 

period it may cause subinvolution. Compli-

cations that may occur on neonates are pre-

mature birth, low APGAR score, and    fetal 

distress (Mansjoer et al., 2008).  

Placenta and fetal growth is interfered 

by decreased HB concentration as the result 

of the increasing volume of blood by 50 % 

during pregnancy, increasing from 4 to 6 L, 

plasma volume is slightly increasing that 

leads to the declining HB concentration and 

haematocrit value. The declining will be 

smaller on pregnant women who consume 

iron. (Smitht et al., 2010). Slow fetal grow-

th, malnutrition fetus, premature birth and 

low birth weight by 38.85%, are the causes 

of infant mortality. It indicates that 66.82% 

of perinatal deaths are affected by maternal 

condition during child birth.  

A study by Simanjuntak (2009) in 

Labuan Batu Regency which studied the 

association of anemia on pregnant women 

with LBW incidences found that 86 (53%) 

were anemic out of 162 cases and 36% gave 

birth to infants with LBW. The result of a 

study by Solomon (2007) showed that ane-

mic pregnant women is four times at risk 

for delivering premature infants and 1.9 ti-

mes at risk for delivering infants with low 

birth weight, compare to non anemic preg-

nant women. 
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