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Abstract  
Background Hemoglobin of the mother during pregnancy is well established to be contributors to abnormal prenatal 

development and pregnancy outcomes. 

Objectives To study the effect of maternal anemia on anthropometric measurement of full term newly born babies. 

Methods Two hundred pregnant women at time of delivery were investigated for their Hemoglobin. Their 
newborns were investigated for anthropometric measurement (weight, length, head circumference and 
chest circumference) immediately after birth. The questionnaire involved questions about age, parity, 
economy, educational level, and antenatal care of the mothers, and also sex, gestational age, 
anthropometric measures (weight, length, head circumference and chest circumference) and outcomes 
of the newborns. 

Results From 200 pregnant women who were included in our study, 115 (57.5%) of them delivered by normal 
vaginal delivery and 85 (42.5%) delivered by caesarian section. Sixty (30%) of mothers were anemic. Five 
(2.5%) of the newborns were small for gestational age all of them from anemic mothers. 

Conclusion Anemia affects neonatal outcomes in full term babies; full term babies of anemic mothers were in the 
normal anthropometric range, but they were much lower than babies of normal mothers. 
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Introduction 

nemia is one of most prevalent 
nutritional deficiency problem afflicting 
pregnant women (1). This is particularly a 

major health problem in developing countries, 
where nutritional deficiency, malaria and worm 
infestation are common. Prevalence in non-
industrialized countries varies between 35 - 75 
%, with the average being 56 % (2).  
Maternal anemia is considered a risk factor for 
adverse pregnancy outcome (3). It is responsible 
for 40-60% of maternal deaths in developing 
countries. Anemia that complicates pregnancy 
threatens the life of both the mother and the 
fetus (4). Anemia is hemoglobin (Hb) 

concentration below 110 g/l (5). The prevalence 
is higher among the primigravidae than 
multiparous women (6). Maternal nutritional 
state is an important predictor of perinatal 
results. This concept has gained more 
importance in the recent years as there is now 
growing acceptance of the 'fetal origin of adult 
disease' hypothesis (7). The objectives was to 
study the effect of maternal Hb on 
anthropometric measurements of full term baby. 
 
Methods 
This study is a cross-sectional study included 200 
pregnant women who attended to the 
obstetrical ward in Al-Yarmook Teaching 
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Hospital, in the period between the 1st of March 
to the 1st of May 2010; one hundred fifteen 
delivered by normal vaginal delivery (NVD), and 
eighty five were delivered by caesarian section 

(C/S).  
All these 200 pregnant women were studied 
have full term babies, and all pregnant women 
with chronic diseases had been excluded from 
the study. For each mother, blood sample was 
aspirated, before delivery and sent for 
hemoglobin analysis (PCV was done) at the 
laboratory in Al-Yarmook Teaching Hospital.  
Regarding the newborn of each mother only full 
term were included in the study, all preterm 
were excluded as well as, post date and any 
baby with obvious dimorphic feature . 
Four measurements took for each baby (weight, 
length, head circumference and chest 
circumference) which were done immediately 
after birth in the neonatal intense care unit in 
AL-Yarmook Teaching Hospital.  
I. Weight measurement of baby used digital 

scale. 
II. Lengths measurement of baby by 

Infantometer (studiometery) done by fix baby 

inside the box in supine position fix the head 

& lower limbs then attach the lower end of 

infantometer to sole of the feet. 

III. Head Circumference measurements done 
according the following steps: 

1. Use non-stretch tape, such as flexible 

metal tape measure. 

2. Warp the tape around the widest part of 

the child head. 

3. Move the tape around a bit and record the 

largest possible measurement. 

Measure the circumference of the head at the 
level of the plane passing above the glabella (the 
most anterior protrusion of the forehead) and 
over the opisthrocranion (the most posterior 
protrution from glabella on the back of the 
head), per-pendicular to the mid-sagittal plane. 
Three different measurements take for each 
baby and record the largest one. 

IV. Chest Circumference measurement of baby. 

The infant lies on back. With an automated 

tape device, measure the circumference of 

the chest at the level of the nipples during 

normal breathing. 

Analysis of data was carried out using the 
available statistical package of SPSS-18 
(Statistical Packages for Social Sciences- version 
18 "PASW" Statistics). Data were presented in 
simple measures of frequency, percentage, 
mean, standard deviation, and range (minimum-
maximum values). The significance of difference 
of different means (quantitative data) was 
tested using student-t-test for difference 
between two independent means, while 
different percentages (qualitative data) were 
tested using Pearson Chi-square test. Statistical 
significance was considered whenever the P 
value was less than 0.05. 
 
Results  
From 200 pregnant women who were included 
in this study, 115 (57.5%) of them delivered by 
NVD and 85 (42.5%) delivered by C/S. One 
hundred forty (69.5%) of women with normal 
Hb, 60 women (30.5%) with anemia, 58 women 
(29.5%) with mild anemia and 2 women (1%) of 
them with moderate anemia; we make as 
anemic and no anemic group figure 1. 
The mean of (weight, length and chest 
circumference) show significant difference 
between anemic and non-anemic (P = 0.031, P = 
0.009, P = 0.004) while head circumference was 
not significantly affected (P = 0.054) as it is 
shown in table 1. There was a statistically 
significant difference in the anthropometrics 
measurement of new born of anemic and non-
anemic groups. The study showed that the 
(weight, length, head circumference and chest 
circumference) of neonates in anemic group was 
less than non-anemic group weight (180 g), 
length (0.8 cm), head circumference (0.38 cm), 
chest circumference (0.7 cm) show in table 1. 
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Figure 1. Hemoglobin status of the mothers of new born baby 
 

Table 1. Relation of maternal Hb level and anthropometric measurements of new born 
 

Parameter 
Normal (Hb≥11.0) Anemic (Hb<11.0) 

P value 
Mean ± SD Range Mean ± SD Range 

Hemoglobin (g/dl) 
Weight (Kg) 
Length (cm) 

OFC (cm) 
Chest circumference (cm) 

11.86 ± 0.92 
3.47 ± 0.48 

49.52 ± 1.81 
34.46 ± 1.19 
33.13 ± 1.50 

11.00 - 15.80 
2.75 - 5.00 

45.00 - 55.00 
31.00 - 38.00 
30.00 - 38.00 

10.08 ± 0.57 
3.29 ± 0.63 

48.72 ± 2.31 
34.08 ± 1.45 
32.43 ± 1.63 

8.20 - 10.80 
2.25 - 4.50 

42.00 - 54.00 
30.00 - 37.50 
28.00 - 35.00 

0.0001 
0.031 
0.009 
0.054 
0.004 

*Significant difference using t-test for two independent means at 0.05 level of significance 

 
The percentile of (weight for age and length for 
age) was statistically significantly affected (P = 
0.001, P = 0.02), while weight for length and 

head circumference for age was not significantly 
affected (P = 0.215, P = 0.063) as show in tables 
2 through 5. 

  
Table 2.  Relation of weight for age percentile of new born with Hemoglobin of the mother 

 

Weight for age percentile 
Normal (Hb≥11.0) Anemic (Hb<11.0) 

P value 
No % No % 

<3rd 
3rd-50th 

50th-97th 
>97th 

1 
74 
60 
5 

0.7 
52.9 
42.9 
3.6 

4 
40 
11 
5 

6.7 
66.7 
18.3 
8.3 

0.001* 

*Significant difference using chi square test for two independent means at 0.05 level of significance 
 

Table 3. Relation of length for age percentile of new born with Hemoglobin of the mother 
 

Length for age percentile 
Normal (Hb≥11.0) Anemic (Hb<11.0) 

P value 
No % No % 

<3rd 
3rd-50th 

50th-97th 
>97th 

2 
77 
59 
2 

1.4 
55.0 
42.1 
1.4 

6 
35 
19 
0 

10.0 
58.3 
31.7 

0 

0.02* 

*Significant difference using chi square test for two independent means at 0.05 level of significance. 

Normal (Hb=>11g/dl); 
139; 69.50% 

Mild anemia 10.9-9.0 
g/dl); 59; 29.50% 

Moderate anemia 8.9-7 
g/dl); 2; 1.00% 
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Table 4. Relation of weight for length percentile of new born with Hemoglobin of the mother 
 

Weight for length percentile 
Normal (Hb≥11.0) Anemic (Hb<11.0) 

P value 
No % No % 

<3rd 
3rd-50th 

50th-97th 
>97th 

2 
53 
65 
20 

1.4 
37.5 
46.4 
14.3 

4 
19 
27 
10 

6.7 
31.7 
45.0 
16.7 

0.215 

 
Table 5. Relation of OFC for age percentile of new born with Hemoglobin of the mother 

 

OFC for age percentile 
Normal (Hb≥11.0) Anemic (Hb<11.0) 

P value 
No % No % 

<3rd 
3rd-50th 

50th-97th 
>97th 

1 
92 
47 
- 

0.7 
65.7 
33.6 

- 

3 
43 
14 
- 

5.0 
71.7 
23.3 

- 

0.063 

 
 

Discussion 
In this study anemia prevalence in pregnant 
women was found to be 30.5%. In India the 
overall prevalence of anemia among pregnant 
women was estimated to be 72.5 %( 8), in Nigeria 
(61.2%) (9), in Turkey 43% in (10), in Bangladesh 
(36%)  (11), in India another study (34.4%) (12), in 
New Zealand (13%) (13). 
This study focused on the relationship between 
maternal anemia and perinatal outcome where 
we found that maternal anemia during 
pregnancy was associated with low birth weight, 
affect length and chest circumference but not 
head circumference that related to duration of 
anemia first, second or third trimester anemia.  
In a study done in Turkey between January 2005 
and December 2006(10), on two groups of 
pregnant women (first group with anemia and 
second group without anemia), of 3688 
pregnant women 1588 (43%) were found to be 
anemic, the anthropometric measurements 
(weight, length, head circumference and chest 
circumference) of newborn of anemic and non-
anemic mother groups showed statistically 
significant difference (10).   
In a study done in Pakistan, from January 2004 
to December 2005(14), from 860 pregnant 
women, 402 (46.7%) were anemic, perinatal 
outcome include preterm delivery, low birth 

weight and intrauterine growth retardation, low 
birth weight among anemic women was 1.8 time 
more than non-anemic (14).   
In a study done in Pakistan from October 2001 to 
October 2002) (16), on 629 pregnant women of 
these 313 were anemic the risk of low birth 
weight was 1.9 higher among anemic women (15).   
In a study done in India on 102 pregnant women 
show that (34.3%) of pregnant women were 
anemic, the maternal hemoglobin concentration 
showed significant correlation with birth weight 
(P = 0.01) (16).   
In a study done in Sri Lanka on 817 pregnant 
women, about (7.1%) were anemic the study 
show that anemia during pregnancy was not 
adversely associated with any of pregnancy 
outcome, hemoglobin level of > 13.9 g/dl was 
adversely associated with low birth weight (17).  
In a study done in Norway, 877 pregnant 
women, with low hemoglobin levels at term 
were closely associated with increased 
frequency of newborn in heavy weight for date 
(18). 
In this study, the effect of anemia first affect the 
weight and then affect the length and chest 
circumference then affect head circumference 
that may explain why head circumference not 
affected either due to anemia in last trimester or 
treated anemia during pregnancy.  
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In conclusion, anemia affects neonatal outcomes 
in full terms baby, full term babies of anemic 
mothers were in the normal anthropometric 
range, but they were much lower than babies of 
normal mothers.    
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