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ABSTRACT 
 

Introduction: The study aimed to assess the relationship between early pregnancy Hemoglobin 
(Hb) concentration and weight gain status in pregnant women and birth weight. 
Material and Methods: This is a retrospective study that was carried out on the 1994 under-five-
year children. Among 118 villages in Gorgan and Aq-Qala districts, 20 villages were chosen by 
random sampling. Birth weights, birth stature, means of Hb in early pregnancy and maternal weight 
gain during pregnancy have been recorded by health care file available from Primary Health Care 
System.  Hb concentration divided in three classifications: Low (Anemia) =Hb<11 g/dl, Normal= 11-
12.4 g/dl and High>=12.5 g/dl (11). SPSS 16.0 software was used for statistical data analysis. 
Results: The mean and standard deviation of maternal serum Hb, birth weight and weight gain 
during pregnancy were 12.0±1.1g/dl, 3.3±0.5 kg, and 10.5±4.1kg, respectively. Anemia 
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(Hb<11g/dl) was common in 16.8% (336 cases) of mothers in gestational period. The mean of 
weight gain in first, second and third trimesters and in eighth and in ninth months in pregnancy 
have significantly positive association with serum Hb concentration (P=0.001). However birth 
weight was not statistically significant differences among three Hb groups. Totally, weight gain 
during pregnancy was 10.50 kg with lower rate in anemic group (11>Hb g/dl). 
Conclusion:  Low Hb concentration during pregnancy is a main health problem in rural area in the 
north of Iran. The positive association between serum Hb concentration and weight gain was seen 
in pregnancy, while it was not significant association with birth weight. 
 

 
Keywords: Hemoglobin; pregnancy; birth weight. 
 

1. INTRODUCTION 
 
Anemia has been known as a main health 
problem in pregnancy [1]. Smoking, inadequate 
prenatal care, low pregnancy BMI, multiparity, 
low age, infection with sexually transmitted 
disease were significantly associated with lower 
Hemoglobin (Hb) [2]. Pica practices are 
significantly associated with lower maternal 
hemoglobin concentration at delivery but they are 
not associated with pregnancy outcomes [3]. 
 
Severe anemia is associated with the risk of low 
birth weight (LBW), spontaneous abortion, 
premature birth and fetal death in pregnant 
women [3,4,5] and serum Hb concentration both 
in low and high levels is an indicator for possible 
pregnancy complications outcome and elevated 
Hb (>14.4 g/dl) during pregnancy resulted with 
poor plasma volume expansion and should not 
be mistaken for good iron status [6]. The 
association between maternal anemia and birth 
weight have been approved in previous studies 
[7,8].  
 
In a study in Nepal [9], severe anemia and 
Ht<24% have been increased the risk of LBW 
and preterm delivery, but they were not shown in 
Ht>40% groups. In other studies [2,10] a U-
shaped distribution was found between Hb 
concentration and adverse birth outcomes in 
pregnant women. 
 
Of 1, 7 million populations in the Golestan 
province (north of Iran and southeast of Caspian 
Sea), 586640 person are living in Gorgan and 
Aq-Qala districts. The proportion of rural 
residence in two areas is 25.6% and 69.3%, 
respectively. Agriculture is the main job in rural 
area and different ethnic groups such as Fars-
native, Turkman and Sisstani are living in this 
region [11]. 
 
Regards to anemia as a health problem in 
pregnant women in the north of Iran [12] this 

study has been designed. The main aim of this 
study is determine relationship between early 
pregnancy Hb concentration and weight gain 
status in pregnant women and birth weight. 
 

2. MATERIALS AND METHODS 
 
This is a retrospective study that carried out on 
the 1994 under –five-children. With resumption of 
18% prevalence rate of anemia in pregnant 
women [12], a confidence level of 95% and a 
maximum marginal error about 0.02, the sample 
size was calculated at least 1417 subjects. 
Among 118 villages in Gorgan and Aq-Qala 
districts, 20 villages were chosen by random 
sampling. All of under-five-children in these 
villages have been studying.  Socio-demographic 
characteristics were recorded by 20 trained 
interviewers using a questionnaire. Birth weight , 
birth stature, mean of Hb in early pregnancy, 
maternal weight in first, second and third 
teamsters and in eighth and ninth months of 
pregnancy have been recorded by health care 
file available from Primary Health Care System. 
 
Hb concentration divided in three classifications: 
Low (Anemic) =Hb<11 g/dl, Normal= 11-12.4 g/dl 
and High>=12.5 g/dl [13]. 
 
SPSS 16.0 software was used for statistical data 
analysis. We used the t-test and ANOVA for 
comparing of mean of groups and P-value under 
0.05 included significations. Subjects, who were 
not interested to contribute, have been excluded 
from this study.  
 
This study was approved by Ethical Research 
Committee of Golestan University of Medical 
Sciences (G-P-35-1112). Verbal informed 
consent was received from all cases. 
 

3. RESULTS  
 
The mean and standard deviation of maternal 
serum Hb, birth weight, birth stature and weight 
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gain during pregnancy were 12.0±1.1 g/dl, 
3.3±0.5 kg, 49.9±2.5 cm and 10.5±4.1 kg, 
respectively. Anemia (Hb<11g/dl) was common 
in 16.8% (336 cases) of mothers in gestational 
period (Table 1). 
 
The mean of maternal weight during pregnancy 
compared with serum Hb concentration present 
in Table 2. The mean of weight gain in first, 
secondary and third trimesters and in eighth and 
in ninth months in pregnancy have significantly 
positive association with serum Hb concentration 
(P=0.001). However birth weight and birth stature 
were not statistically significant differences 
among three Hb groups. Totally, weight gain 
during pregnancy was 10.50 kg with lower rate in 
anemic group (11>Hb g/dl). 
 
Table 1. Characteristics of study’s subjects. 

(No=1994) 
 

Variables Mean±SD 
Maternal age(year) 27.92±5.7 
Hb concentration (g/dl) 12.0± 1.11 
Birth weight(kg) 3.3±0.5 
Sex (neonate) No(%) 
Male 1014(50.9) 
Female 980(49.1) 
Hb categorize  
Anemia 336(16.8) 
Normal 983(49.3) 
High 675 (33.9) 

 

4. DISCUSSION 
 
The serum Hb status in early pregnancy and its 
association with weight gain in pregnancy and 
with birth weight will be discussed. We observed 
16.8% of pregnant women as anemic patient 
(Hb<11 g/dl). Other studies in Iran found a little 
difference with our results. This rate in whole of 
Iran was 33% [14], in Bandar Abbas [15] was 
17.5%., in Kerman [16] was 1.7%, in Zahedan 
[17] was 6.4% and in rural area in Gorgan [18] 
was 18.2%. In other countries, the low serum Hb 

concentration was reported 22.1% in Chinese 
pregnant women [19] and 60% in Tanzanian 
adolescence pregnant women [20]. As like as 
other studies, low Hb concentration in pregnant 
women is a main health problem in rural area in 
the north of Iran. 
 
In present study, we observed the positive 
association between serum Hb concentration in 
early pregnancy and weight gain in pregnancy, 
while there is no significant association between 
it and birth weight. The results of studies in other 
areas were not similar. Low Hb concentration 
has been recognized as a risk factor in a review 
study [21]. Ren [19] and Shirima [20] found a 
reverse correlation between serum Hb 
concentration and birth weight. Hajian [22] 
reported that the risk of LBW in low Hb pregnant 
women is 1.65 times more than in high Hb 
pregnant women in Iran. However in Lawoyins' 
study [23], the positive association between Hb 
and birth weight was shown only in premature 
neonate children. In some studies, the 
relationship between Hb and birth weight was U-
shape, so that the risk of LBW increased in low 
and high Hb concentration level [2,21,24,25]. The 
risk of SGA (Small for gestational age) and 
prematurity among pregnant women with low Hb 
reported in some studies [6,9]. 
 
Birth weight is related to some biological and 
environmental factors same as ethnicity, 
maternal BMI, maternal age, nutritional status, 
trace element deficiency, anemia and metabolic 
disorders [1]. Dissimilarity of our results with 
other studies can be related to these factors and 
should be assess in further studies. 
 
In our study, we didn't see any association 
between birth weight and weight gain during 
pregnancy. In a similar study [20], weekly 
association was shown between weight gain 
during pregnancy and birth weight among 
adolescence pregnant women. 

   
Table 2. Mean± standard deviation of weight during pregnancy, birth weight and birth stature 

among three Hb level groups 
 

Hb 
categorize 

1
st

 
trimester 

2
nd

 
trimester 

3
rd

 
trimester 

8
th

  
month 

9
th

  
month 

Birth 
weight 

Birth 
stature 

Weight 
gain # 

Anemia 59.5(11.9) 62.5(11.9) 66.9(12.0) 68.3(11.7) 69.9(11.7) 3.2(0.5) 50.0(2.6) 10.4(3.9) 
Normal 61.5(12.8) 64.6(12.8) 69.1(12.7) 70.4(12.6) 72.0(12.5) 3.3(0.5) 49.9(2.5) 10.5(4.1) 
High 63.5(12.2) 66.6(12.2) 70.9(12.5) 72.3(12.3) 74.0(12.4) 3.2(0.5) 49.9(2.5) 10.5(4.3) 
Total (1994) 61.9(12.5) 64.5(12.5) 69.3(12.6) 70.7(12.4) 72.3(12.4) 3.3(0.5) 49.9(2.5) 10.5(4.1) 
P. Value 0.001 0.001   0.001 0.001 0.001 0.341 0.685 0.850 

# weight gain during pregnancy 
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We did not assess the role food intake during 
pregnancy, Hb concentration throughout the 
program, ethnicity and maternal age on birth 
weight. In addition, the statistical power will be 
increased if we hence the sample size. We didn’t 
categorize of anemia according to moderate and 
severe anemia. These are limiting factors for our 
study. 
 

5. CONCLUSION 
 
Low Hb concentration in pregnant women is a 
main health problem in rural area in the north of 
Iran. We didn't see any association between birth 
weight and weight gain during pregnancy. The 
positive association between serum Hb 
concentration and weight gain has been 
observed in early pregnancy, while there is no 
significant association between it and birth 
weight. Dissimilarity of our results with other 
studies and anemia subgroups situation should 
be assess in a comprehensive study in future.  
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