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Abstract 
Objective: The study was conducted to investigate the influence of initial hemoglo-
bin (Hb) concentration of Sri Lankan pregnant mothers on baby’s birth weight and 
preterm delivery. Methods: For this retrospective study, 3867 primigravid pregnant 
women in Sri Lanka were followed till they deliver the baby. Sampling method was 
cluster sampling where all the pregnant mothers giving singleton birth in the selected 
15 health division were followed for three years. Mothers’ initial Hb concentration, 
weight gain during the pregnancy and neonatal outcomes were assessed. Results: 
Severe iron deficiency anemia at the initial stage of pregnancy had 3.9 - 14.4 folder 
higher relative risk of low birth weight (LBW) and 3.0 - 8.1 folder higher relative risk 
of preterm delivery at 95% confidence interval. The minimum incidence of preterm 
delivery and maximum weight gain of mothers occurs in association with an initial 
Hb concentration of 105 - 125 g/L. Conclusion: The excess level of initial iron con-
tent at pregnancy does not contribute for any adverse effect on pregnancy outcome 
as like in the later part of pregnancy and therefore supplement of iron during the ini-
tial pregnancy for mothers can be carried out regardless of whether the mother is 
anemic. 
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1. Introduction 

Women are more likely than men to have low iron stores because of blood loss at the 
time of menstruation and especially during pregnancy due to the additional maternal 
absorption of iron. Estimating the value of iron status in a pregnant women is practi-
cally problematic because during pregnancy Hb concentration decreases due to the ex-
pansion of plasma volume. Therefore the Hb concentration measurement taken at the 
beginning of pregnancy could be a good measure than the measurement taken in the 
final stage to express the status of the mothers’ iron content. When the Hb concentra-
tion of the pregnant mother is below 110 g/L, it is said to be anemic mother [1] and 
when the Hb concentration is below 80 g/L, it is said to be severe anemia [2]. Anemia in 
pregnant women continues to be a major health problem in many developing countries 
such as Sri Lanka and more than half of the pregnant women in the world have Hb 
concentration levels indicative of anemia [3]. Anemia diagnosed early in pregnancy is 
associated with increased risks of LBW and preterm delivery whereas in some studies 
the association between anemia and outcomes is in reversed direction especially at the 
last stage of pregnancy [4] [5] [6]. LBW is defined as a birth weight less than 2500 g; the 
measurement being taken preferably within the first hour of life, before significant 
weight loss has occurred and preterm delivery is defined as childbirth occurring at less 
than 37 completed weeks of gestation [7]. LBW and preterm delivery are closely asso-
ciated with foetal and neonatal mortality and morbidity, inhibited growth and cognitive 
development and chronic diseases later in life [8] [9].  

Failure to supply enough iron to produce excess plasma during the pregnancy will 
result anemia in mothers. The provision of iron supplements to pregnant women 
throughout the pregnancy period is one of the most widely practiced public health 
measures in Sri Lanka. However the supplementation of routine iron during pregnancy, 
regardless of whether the mother is anemic, has been debated extensively. Surprisingly 
little is known about the benefits of supplemental iron for the mother or her offspring 
during fetal or postnatal life [10]. Murphy et al. studied the relation of Hb concentra-
tion in first and second trimesters to outcome of pregnancy and found a U-shaped rela-
tionship between maternal Hb concentrations and birth weight [11]. Several other stu-
dies also witnessed the increased prevalence of LBW in anemic women [12] [13] [14]. 
On the other hand, epidemiologic studies had found an association between high ma-
ternal Hb concentrations and an increased prevalence of LBW [15]. The reason could 
be that the very high Hb concentrations usually indicate poor high blood viscosity, 
which restricts the uterus movement that is also a risk for LBW [16] [17]. A study on 
maternal Hb concentration and birth weight showed that the minimum incidence of 
LBW and preterm delivery occurs in association with an Hb concentration of 95 - 105 
g/L. Severe anemia was associated with both LBW babies and preterm delivery. Hb 
concentrations more than 120 g/L at the last stage of pregnancy were associated with a 
more than 3-fold increased risk of preeclampsia and LBW [2]. A study conducted on 
the relationship between maternal Hb concentration and birth weight in different eth-
nic groups found that the lowest incidence of LBW and preterm delivery occurred with 
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an Hb level of 95 - 105 g/L for all ethnic groups studied but the prevalence of LBW dif-
fers among the ethnic groups [18]. In India it was shown that the relative risk of LBW is 
1.53 for mothers having initial Hb level less than 90 g/L [19]. Some studies reported a 
positive association between maternal serum ferritin and preterm delivery [20] [21] 
[22]. Substantial amount of evidence shows that maternal iron deficiency anemia early 
in pregnancy can result in LBW subsequent to preterm birth. In Welsh, women who 
were first diagnosed with anemia (Hb level < 104 g/L) at initial pregnancy had a 1.18 - 
1.75-fold higher relative risk of preterm birth, low birth weight, and prenatal mortality 
[23]. Three times of higher risk of preterm delivery were observed for low income group 
young black women in the United States who were with anemia [24]. Another study in 
rural Nepal women reveled that iron deficiency with anemia in the first or second tri-
mester was associated with a 1.87 fold higher risk of preterm birth [25]. In this study, 
3867 pregnant women in Sri Lanka were followed to find the significance of initial ma-
ternal hemoglobin concentration during pregnancy in birth weight and preterm deli-
very. Furthermore, this study examines and compares the published information on the 
effects of iron deficiency on pregnancy outcome with the Sri Lankan information. 

2. Materials and Methods 

For this retrospective study, 3867 primigravid pregnant women in Sri Lanka were fol-
lowed. An ethical approval for this study was obtained from the institutes of the author 
and consent of the pregnant mothers was obtained before recording the information. 
Sampling method was cluster sampling where all the pregnant mothers giving singleton 
birth in the selected 15 health division in Sri Lanka were considered. This study was 
conducted for three years and the information of 369 mothers misshaped during this 
period. The Hb test was used to measure the initial Hb level at pregnancy for each 
mother along with complete blood count. The pregnancy outcomes were recorded at 
delivery. Models were used to derive estimates and their 95% prediction intervals of 
birth weight, weight gain of mothers during pregnancy, prevalence of LBW and inci-
dence of preterm delivery. Any delivery occurred before 37 weeks of gestation was con-
sidered preterm delivery and the birth weight of less than 2500 g was considered as 
LBW. The associations of initial Hb concentration with LBW and preterm delivery 
were analyzed. The relative risks were estimated using linear logistic models after log it 
transformations of the proportions and for interpretation the estimations were back- 
transformed to the original scale.  

3. Results 

Among the 3498 mothers observed, 1.1% of the mothers were in severe anemic condi-
tion with initial maternal Hb concentration less than 80 g/L. 16% were anemic with ini-
tial maternal Hb concentration 80 - 104 g /L and 73.4% were in the normal category 
with initial maternal Hb concentration 105 - 125 g/L. The rest 9.6% were with excess 
initial maternal Hb concentration with more than 125 g/L. The average birth weight 
observed was 2971.5 ± 15.3 g at 95% confidence level with 12.1% ± 1.0% prevalence of 
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LBW. The average baby’s birth weights for mothers with different categories of initial 
maternal Hb concentrations are given in Figure 1. The average birth weight of 2454.7 g 
was observed for the mothers with initial maternal Hb concentration less than 80 g/L, 
which was 522.3 g significantly less compare to the average birth weight given by the 
rests of the mothers whose initial maternal Hb concentration was ≥80 g/L(P <0.001). 
For the mothers whose initial maternal Hb concentration was ≥80 g/L, a mild increase 
of birth weight was observed with increasing initial maternal Hb concentration but this 
increase was not statistically significant (P = 0.10). This result does not agree with U 
shaped relationship found between birth weight and initial maternal Hb concentration 
reported by Murphy et al. [11]. This U shaped relationship might have arisen at the lat-
ter part of the pregnancy with second or third trimester maternal Hb concentration and 
therefore one no need to worry about taking excess iron supplement at the beginning of 
the pregnancy. 

Figure 2 shows the prevalence of LBW for mothers with different categories of initial 
Hb concentration. The linear logistic models fitted using probit procedure in SAS to 
compare the relative risk of giving LBW for severe anemic mothers (initial Hb conca-
tration < 80 g/L) with normal mothers (Hb concentration 105 - 125 g/L) yielded the  
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) of e2.0106 with standard error of 0.34. This implies with  

95% certainty that the relative risk of LBW for mothers with severe anemic compared 
to normal mother is between 3.9 and 14.4. The relative risk of giving LBW for the 
anemic mothers with normal mothers is 1.4. This result agrees with ratio obtained for 
the Walsh women studied by Murphy et al. [23]. No difference in risk of giving LBW 
was found between mothers with normal and excess (>125 g/L) level of initial maternal 
Hb concentration. 
 

 
Figure 1. Mothers’ initial Hb concentration and birth weight. 
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Figure 2. Mothers’ initial Hb concentration and prevalence of LBW. 

 
Figure 3 shows the weight gain observed for mothers with different categories of ini-

tial Hb concentration. The average weight gain of mothers during pregnancy was 9.29 ± 
0.15 Kg at 95% confidence level. Mothers with severe anemic had significantly very less 
weight gain of 6.30 Kg compare to mothers in the other initial maternal Hb concentra-
tion category (P < 0.001). Even though the weight gain of the mothers with normal ini-
tial Hb concentration was greater than the anemic and excess initial Hb concentration 
mothers, these differences were not statistically significant (P = 0.176). 

Figure 4 shows the incidence of preterm delivery for different initial Hb concentra-
tion mothers. Incidence of preterm delivery was 10.9% ± 1.0% at 95% confidence level 
which is very close to the incidence level reported for the South East Asia which is 
11.1% (7). Mothers who were initially diagnosed with severe anemia had a 3.0 - 8.1 fold 
higher relative risk of preterm delivery compare to the mothers with normal initial Hb 
concentration. Even though higher incidence of preterm delivery was observed for the 
anemic (12.5%) and excess initial Hb concentration (10.4%) mothers, compare to nor-
mal initial Hb concentration mothers (10. 2%), the risk was not significantly high (P = 
0.148). 

4. Discussion 

This study provides substantial evidence that severe maternal initial iron deficiency 
(<80 g/L) results significantly very less weight gain of mothers during the pregnancy, 
increases the risk of preterm delivery and subsequent low birth weight. Excess initial 
maternal Hb concentration (>125 g/L) does not cause any adverse effects in terms of 
mothers weight gain during the pregnancy, LBW and preterm delivery. In overall, the 
best initial maternal Hb concentration could be 105 to 125 g/L which is not tally with  
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Figure 3. Mothers’ initial Hb concentration and weight gain observed during the 
pregnancy. 

 

 
Figure 4. Mothers’ initial Hb concentration and incidence of preterm delivery. 

 
the study of Steer (2000) that the minimum incidence of LBW and preterm delivery 
occurs in association with an Hb concentration of 95 - 105 g/L.  

5. Conclusion 

This study reveals that the excess iron during initial pregnancy does not cause any 
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harmful effect in the pregnancy outcome; therefore, the practice of routine iron sup-
plementation during the initial pregnancy can be continued in Sri Lanka. In this study, 
the iron intake of women during the pregnancy was not considered and this factor 
should be included in future studies. 
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