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ABSTRACT 

Background: Anemia is rampant in India. It is a risk factor for preterm and 

subsequent low birth weight, and possibly for inferior neonatal health. This study 

was conducted to assess the effect of hemoglobin level on gestational period, 

length and weight of newborn in Aligarh city, Uttar Pradesh, India.  

Sample Size: Two hundred and ninety two pregnant women 

Study Area: Five hospitals of Aligarh city, Uttar Pradesh 

Study Tool and Data Collection: Interview schedule was administered to record 

information regarding hemoglobin level, gestational period, length and weight of 

newborn. The data collection was initiated in April 2009 and was completed in March’ 2010. 

Data Analysis: Statistical analysis was done by using SPSS 17 version.  

Results:  Results of regression analysis revealed 1.2, 17.8 and 3.3 per cent of combined 

effect of hemoglobin level on gestational period, length and weight of newborn, 

respectively.  

Conclusion: The present study vividly point out that the hemoglobin level was found to 

be negatively correlated to length of newborn in all trimesters. Similarly, maternal 

hemoglobin level was also found to be negatively correlated to weight of newborn in 1
st

 

trimester. But hemoglobin level of pregnant women was not related to gestational period. 
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INTRODUCTION 

Pregnancy is acknowledged as a key life stage critical for both the current and the 

next generation. Successful pregnancy requires a continuum of adjustments in 

maternal body composition, metabolism, and the functions of various physiological 

systems. Maternal nutrition requirement is necessary for maternal wellbeing, fetus 

growth and birth of the baby. Increased iron is necessary for fetal growth, 

expansion of maternal tissues including the red cell mass, iron content of placenta 

and the blood losses during parturition. Maternal anemia is the major clinical 

consequence of iron deficiency.
(1)

 The total blood volume is increased by as much as 

one-third by the end of pregnancy. With the increase in blood volume, the 

concentration of hemoglobin and other blood constituents is reduced. The average 

hemoglobin level of 12to13g/dl for a healthy non pregnant woman drops to about 

11g/dl despite the ingestion of supplemental iron.
(2)

 Anemia is particular prominent 

in South Asia. In India for example, up to 88 percent of pregnant women are 

affected.
(3)

 Anemia is rampant in India due to wrong dietary habits, food faddism, 

and intestinal infestations leading to defective iron absorption and multiple 

pregnancies with poor spacing.
(4)

 The effect of anemia in pregnancy could be the 

cause of low birth weight infants. Hence, the present study was undertaken to 

assess the effect of maternal hemoglobin level on gestational period, length and 

weight of newborn. 

 

MATERIALS AND METHODS 

This prospective cohort study was conducted in five hospitals of Aligarh city; U.P. 

Hospitals were selected by using stratified-cluster sampling procedure for the study. Only 

those hospitals were selected which had highest delivery data of one year. Aligarh city was 

divided into specific five zones based on the geographical layout, to ensure that the study 

approximately covers the entire city. The sample size was based on the prevalence of 

Low Birth Weight in India which was 30% in 2008.
(5)

 Based on this assumption, 

sample size was 323, keeping error 5% and confidence level 95%. Three hundred and 

twenty four pregnant women were thereafter selected purposively from the identified 

hospitals until the desired number of subjects was reached within the first three months 

(April 09-June 09) from the date of start survey period. But only 292 pregnant women could 

provide information on pregnancy outcome because cases of twin pregnancy, abortion, still 

birth and non-cooperation were excluded from the study. The data collection was initiated 

in April 2009 and was completed in March 2010. 

Interview schedule was used to collect information regarding hemoglobin level in all 

trimesters and pregnancy outcome (gestational period, length and weight of newborn). The 

hemoglobin test was done in the laboratories of all hospitals by Sahli’s method (in this 

method, haemometer tube was used to measure hemoglobin level). This test was done 

upon mostly subjects during first trimester. But in second and third trimester some subjects 

did not undergo the hemoglobin level estimation. The period of gestation was recorded as 

the number of weeks that have elapsed between the first day of the last normal menstrual 

period (LNMP) and the date of delivery. Length and weight of newborn were recorded 

with in 24 hours from the delivery by using an infantometer and beam-type 

weighing scale respectively. 
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Ethical clearance was sought from the authorities of selected hospitals to conduct 

the survey of pregnant women. The purpose of the study was clearly explained to the 

pregnant women. Participants were affirming their willingness to participate in the study. 

The pregnant women had the liberty to withdraw from the study at any stage, without the 

fear of retribution.   

Data entry and statistical analysis was done by using Software SPSS 17.0 version. 

Mean and SD were calculated for all variables. Correlation coefficient and regression 

analysis were performed to determine the influence of the hemoglobin level on the 

gestational period, length and weight of newborn. 

 

RESULTS 

TABLE I: Coefficient correlation of haemoglobin level (g/dl) during 1
st

, 2
nd

, 3
rd

 trimester of 

pregnant women with gestational period, length and weight of newborn 

Haemoglobin Level 
Gestational 

Period 

Length of 

Newborn (cm) 

Weight of 

Newborn (kg) 

Haemoglobin 

level 1
st

 

trimester 

Pearson 

Correlation 
-0.006 -0.250

**
 -0.155

**
 

Sig. (2-tailed)
# 

0.922 0.000 0.008 

N 292 292 292 

Haemoglobin 

level 2
nd

 

trimester 

Pearson 

Correlation 
0.038 -0.298

**
 0.045 

Sig. (2-tailed)
#
 0.522 0.000 0.448 

N 292 292 292 

Haemoglobin 

level 3
rd

 

trimester 

Pearson 

Correlation 
0.102 -0.177

**
 0.051 

Sig. (2-tailed)
#
 0.083 0.002 0.390 

N 292 292 292 

**Correlation is significant at the 0.01 level (2-tailed). 

#
Significance (2-tailed). 

 

Maternal hemoglobin level was found to be negatively correlated to length of newborn in 

1
st

 (r=-0.250), 2
nd 

(r=-0.298) and 3
rd 

(r=-0.177) trimesters with significant at the 0.01 level. 

That is, as maternal hemoglobin level during all trimesters decreased, length of newborn too 

decreased. Similarly, Maternal hemoglobin level was also found to be negatively correlated 



INDIAN JOURNAL OF MATERNAL AND CHILD HEALTH,2011   JUL – SEP;13(3) 

 

 5 

 

to weight of newborn in 1
st

 (r=-0.155) trimester with significant at the 0.01 level. That is, as 

maternal hemoglobin level during 1
st 

trimester decreased, weight of newborn too 

decreased.  On the other hand, hemoglobin level of pregnant women were found to be 

insignificant correlated to gestational period (r=-0.006, r=0.038 and r=0.102 during 1
st

, 2
nd

 

and 3
rd

 trimester, respectively) and weight of newborn (r=0.045 and r=0.051 during 2
nd

 and 

3
rd

 trimester, respectively).(Table I) 

Association between the gestational period (dependent variable) and hemoglobin 

level during all trimesters was shown in table II. Hemoglobin level during 1
st

, 2
nd

 

and 3
rd

 trimesters did not show any association with gestational period. Results of 

regression analysis showed only 1.2 per cent combined effect of hemoglobin level 

during pregnancy on gestational period. 

 

TABLE II: Combination of factors that best predict period of gestation 

Factors B
 

Beta t p-Value 

(Constant) 36.797  112.100 0.000 

Haemoglobin 

level 1
st

    

trimester 

-0.016 -0.029 -0.467 0.641 

Haemoglobin 

level 2
nd

    

trimester 

0.007 0.024 0.407 0.684 

Haemoglobin 

level 3
rd

   

trimester 

0.038 0.106 1.745 0.082 

Total R
2 

0.012 

 

Maternal hemoglobin level of pregnant women during 1
st

 (p=0.001) and 2
nd

 

(p=0.001) trimester had strong association with length of newborn (Table III). 

Whereas, Hemoglobin level during 3
rd

 trimester did not show any association with 

length of newborn. Table iii also shown 17.8 per cent combined effect of 

hemoglobin level during pregnancy on length of newborn. 
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TABLE III: Combination of factors that best predict length of newborn 

Factors B
 

Beta t p-Value 

(Constant) 50.334  136.383 0.000 

Haemoglobin 

level 1
st

    

trimester 

-0.185 -0.269 -4.832 0.000 

Haemoglobin 

level 2
nd

    

trimester 

-0.116 -0.323 -5.957 0.000 

Haemoglobin 

level 3
rd

   

trimester 

-0.035 -0.081 -1.466 0.144 

Total R
2 

0.178 

Association between the weight of newborn (dependent variable) and hemoglobin 

level during 1
st

, 2
nd

 and 3
rd

 trimesters was shown in Table IV. Maternal hemoglobin 

level of pregnant women during 1
st

 (p=0.004) trimester had strong association with 

weight of newborn. Whereas, Hemoglobin level during 2
nd

 and 3
rd

 trimesters did 

not show the association with weight of newborn. Table iv also showed only 3.3 per 

cent combined effect of hemoglobin level during pregnancy on weight of newborn. 

TABLE IV: Combination of factors that best predict weight of newborn 

Factors B
 

Beta t p-Value 

(Constant) 2.728  26.776 0.000 

Haemoglobin 

level 1
st

    

trimester 

-0.031 -0.176 -2.912 0.004 

Haemoglobin 

level 2
nd

    

trimester 

0.001 0.015 0.247 0.805 

Haemoglobin 

level 3
rd

   

trimester 

0.010 0.092 1.525 0.128 

Total R
2 

0.033 
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DISCUSSION 

The present study revealed that maternal hemoglobin level was found to be negatively 

correlated to length of newborn in all
 
trimesters. Similarly, maternal hemoglobin level was 

also negatively correlated to weight of newborn in 1
st

 trimester.  Similarly, the results of a 

study indicated the importance of normal hemoglobin concentrations in the first 

trimester on pregnancy outcome.
(6)

 On the other hand, hemoglobin level of pregnant 

women was found to be insignificant correlated to gestational period and weight of 

newborn during 2
nd

 and 3
rd

 trimester. But, a study of pregnant women in last trimester 

of pregnancy has shown that the birth weight of infants revealed positive and 

significant correlations with maternal degree of anemia. As the degree of anemia 

increased the birth weight of the infant was found to decrease.
(7)

 There was a 

substantial amount of evidence showing that anemia early in pregnancy can result 

in low birth weight subsequent to preterm delivery.
(8)

 For example, Welsh women 

who were first diagnosed with anemia (hemoglobin <104g/L) at 13-24 weeks of 

gestation had a 1.18-1.75-fold higher relative risk of preterm birth, low birth weight 

and prenatal mortality.
(9)

 In a Californian study, Klebanoff et al showed a doubled 

risk of preterm delivery with anemia during the second trimester but not during the 

third trimester.
(10)

 Results of regression analysis of the present study also revealed that 

1.2, 17.8 and 3.3 per cent combined effect of hemoglobin level on gestational 

period, length and weight of newborn, respectively. In the same way, other researches 

also revealed the iron deficiency anemia associated with low birth weight and preterm 

delivery.
(11,12)

  

 

CONCLUSION 

The results of the study vividly point out that the hemoglobin level was found to be 

negatively correlated to length of newborn in all trimesters. Similarly, maternal hemoglobin 

level was also found to be negatively correlated to weight of newborn in 1
st

 trimester. But 

hemoglobin level of pregnant women was not related to gestational period. Pregnancy 

imposes additional nutritional requirement to maintain the health of the mothers 

as well as newborn. Anemia continues to be a problem with the existing health care 

resources. Socioeconomic status, literacy of women, inadequate iron intake and 

awareness related to health concerns are the major determinants that contribute 

to the problem of anemia. Therefore, emphasis should be given towards nutrition 

and health education adopting multi-media approach. Also, it is time for realization 

that health system should focus on various factors that contribute to the 

occurrence of anemia and include them as an important indicator in the national 

health care policy. 
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