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Background and Purpose: Obesity and anemia are among the main challenges and health care 
issues related to pregnancy around the world, which can affect the outcomes of this period. This 
study aimed to determine the association between obesity and anemia with pregnancy and 
childbirth outcomes in women referred to the health care centers of Tonkabon City, Iran, in 2023. 

Materials and Methods: In this cross-sectional study, the records of 240 pregnant women were 
examined using a simple random sampling method. Data, including demographic information, 
pregnancy, body mass index (BMI) and hemoglobin concentration, were collected using a checklist 
from the Parsa (electronic health event file and referral) system. Hemoglobin concentration <11 g/
dL in the first trimester and <10.5 mg/dL in the second trimester was considered anemic and BMI 
>30 kg/m2 was considered obese. Data analysis was performed using statistical SPSS software, 
version 24 with descriptive and inferential statistical methods (the chi-square test and t-test). 
P<0.05 were considered significant.

Results: About 55.6% of women were overweight and obese. Also, 14.4% in the first trimester and 
40.4% in the second trimester had anemia. The relationship between the number of pregnancies 
with BMI and birth weight with hemoglobin concentration in the first trimester was significant 
(P<0.001). The average difference of variables with BMI in two groups of normal weight and 
obese women in the history of stillbirth (P=0.001), abortion (P=0.046), birth weight (P=0.046) and 
gestational diabetes (P=0.005).

Conclusion: Obesity and anemia affect health status during pregnancy. Since obesity and iron 
deficiency anemia are preventable, the provision of simple preventive solutions by the health 
system, such as taking supplements, nutrition, and a proper lifestyle before and during pregnancy, 
should be considered.
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Introduction 

regnancy is one of the most critical periods 
in the life of a mother and her child, and it 
is essential in terms of social health for the 
individual, family and society. The mother’s 
health during this period affects not only 

her quality of life but also the life and health of the fetus 
and future generations’ lives and health [1]. Obesity 
during pregnancy is one of the main worldwide health 
problems and it can lead to several adverse maternal and 
perinatal outcomes, such as gestational diabetes mellitus, 
hypertensive disorders of pregnancy, labor induction, 
chorioamnionitis, and macrosomia [2, 3]. The World Health 
Organization (WHO) has considered body mass index 
(BMI) values above 25 and 30 as overweight and obese, 
respectively [4]. Based on research conducted in Iran in 
2022 and 2017 and Saudi Arabia in 2021, the incidence 
of obesity and overweight among pregnant mothers was 
estimated to be 44.2%, 80.4%, and 47.8%, respectively [5-
7]. According to some studies, obesity increases the risk of 
diabetes, fetal macrosomia, cesarean delivery and low birth 
weight, which are disturbing complications [8-10]. Some 
studies have also shown a relationship between maternal 
BMI and maternal anemia during pregnancy [11, 12].

Among the essential risks during pregnancy, iron de-
ficiency anemia has been raised as one of the main 
nutritional and public health problems due to its high 
prevalence and adverse effects [13]. Anemia is the most 
prominent hematological manifestation during preg-
nancy and a dilemma of the WHO [14, 15]. Based on 
the definition of the WHO and the center for disease 
control, a hemoglobin concentration of <11 mg/dL 
in the first and third trimesters of pregnancy and less 
than 10.5 mg/dL in the second trimester of pregnancy 
is called gestational anemia [16-18]. Anemia is charac-
terized by a decrease in hemoglobin, the number and 
volume of red blood cells and, as a result, a decrease 
in the capacity to carry oxygen in the blood circulation. 
Suppose dietary iron is not available to the body in suf-
ficient quantity to generate red blood cells. In that case, 
the body first uses its reserves, and if iron deficiency 
continues, its reserves decrease and iron deficiency 
anemia occurs. The optimal concentration of hemoglo-
bin required to respond to physiological needs differs 
according to age, gender, altitude of residence, smoking 
habits and pregnancy status [19, 20]. The prevalence of 
anemia in pregnancy varies significantly due to differ-
ences in social conditions, lifestyles and health behav-
iors in different cultures. Anemia can affect pregnant 
women all over the world [21].

In research in China and Canada, the prevalence of 
anemia in pregnant women was determined as 17.7% 
and 12.8%, respectively [22, 23]. In the meta-analysis 
of Karami et al., the prevalence of anemia in pregnant 
women was estimated as 36.8% [24]. Complications 
of gestational anemia in newborns include premature 
birth, low birth weight, neonatal anemia, growth de-
lay and increased infant mortality. Maternal complica-
tions include an increased risk of postpartum infection, 
uterine inertia, increased maternal mortality rate and 
heart failure [25]. Various studies have also shown the 
relationship between anemia and complications such 
as low birth weight, preterm delivery, postpartum infec-
tion, and maternal mortality [26-28]. 

Given the increasing prevalence of obesity in pregnant 
women, as well as the importance of the effects of ane-
mia and maternal weight before pregnancy on maternal 
and infant health during this period, the undesirable ef-
fects of obesity and anemia can be reduced by using 
simple preventive methods such as a healthy lifestyle 
(proper nutrition and exercise), appropriate diagnosis 
and treatment of anemia. Therefore, the present study 
was conducted to determine the relationship between 
anemia and obesity with pregnancy and childbirth out-
comes in pregnant women referred to comprehensive 
health service centers in Tonekabon City, Iran, in 2023.

Material and Methods

Study design 

This is a cross-sectional descriptive-analytical research.

Setting and participants

The research population comprised 240 women who 
gave birth between February and March 2022 and were 
postpartum. The sample size was estimated based on 
the prevalence of anemia research by Ali et al. using the 
Equation 1 with a confidence level of 95% and an error 
of 0.05 [29].

1. n=
(z1-a

2+z1-β)2(δ1-δ2)2

(μ1-μ2)

All samples had electronic health records in selected 
health centers. The inclusion criteria were all women 
who gave birth between 3 and 5 days before, had no 
chronic disease, did not use a special diet, had Iranian 
citizenship and lived in Tonekabon City, Iran. The ex-
clusion criteria were unwillingness (referees to medi-
cal centers were invited to participate in the research 

P
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through interviews; those willing gave the researcher 
access to the electronic health system by providing their 
national code) to participate in the research and mul-
tiple pregnancies.  

Sample size and data collection

The authors presented the study to the city health 
network and obtained a letter of introduction. After 
referring to comprehensive urban health care centers 
and self-introductions, sufficient explanations about 
the topic, research objectives and how they would be 
implemented, the research was done in 2023. Further, 
assurances were made that the information on the re-
search samples would remain confidential. Sampling 
was carried out using a multi-stage (stratified-cluster) 
method. Each of the comprehensive urban health care 
centers No. 3, 2, 1 and 4 of Tonekabon was considered a 
cluster, and the number of samples was proportional to 
the population covered by those centers (almost 4 cen-
ters had the same population covered). Based on the 
calculated sample size, 60 pregnant women were allo-
cated to each cluster. Then, from each class, two centers 
(geographical area covered) were selected as clusters, 
and, considering the number of samples in each class, 
30 pregnant women were selected from each center 
using a simple random method and entered the study.

 The data collection tool is a checklist including person-
al and social characteristics (age, job, education level, 
height, weight, BMI at the beginning of pregnancy, less 
than 12 weeks), fertility history information (number of 
births, number of pregnancies, miscarriages, stillbirths), 
and information related to the consequences of preg-
nancy and childbirth (age pregnancy, type of delivery, 
gestational diabetes, sex of baby, birth weight). Scales 
and meters are valid tools for measuring weight and 
height. The reliability of the maternal scale with a stan-
dard weight of 2 kg, the reliability of the newborn scale 
with a standard weight of 500 g and the reliability of the 
meter with a standard wooden ruler were controlled 
and confirmed.

Blood tests (Hb, Hct) of the first trimester of pregnancy 
(6-10 weeks) and second trimester (16-20 weeks) were 
performed with a referral letter from pregnant women 
to a reference laboratory (Tonekabon County Health 
Center Laboratory), where the testing methods were 
the same. The device was calibrated every day by rel-
evant experts.

It was extracted through the parsa (electronic health 
event file and referral) system by checking people’s elec-
tronic files. According to the WHO guidelines, pregnant 
women with hemoglobin less than 11 mg/dL were con-
sidered anemic [16, 17]. Anemic people were divided 
into three categories (severe anemia, less than 7; mod-
erate, 7-10 and mild, 10-11 mg/dL) based on the hemo-
globin concentration in the body [29, 30]. 

Based on the WHO’s standard criteria, the women 
were categorized into 4 levels: Underweight (BMI less 
than 18.5 kg/m2), normal (18.5-24.9 kg/m2), overweight 
(25-29.9 kg/m2) and obese (more than 30 kg/m2) [31]. 
According to the WHO definition, a newborn weight be-
low 2500 g is considered underweight. Then, the infant 
weight was divided into underweight, normal weight 
(2500-4000 g) and overweight (more than 4000 g). BMI 
was calculated by dividing weight (in kilograms) by the 
square of height (in meters). The mother’s weight was 
measured with light clothing using a standard scale and 
height using a standard meter mounted on the wall. The 
weight of the newborns at birth was also measured in 
the newborn ward without clothing using a standard 
scale for newborns in the supine position.

Statistical analysis

After collecting the data, they were analyzed using SPSS 
software, version 24. Descriptive statistics methods, cen-
tral and dispersion indicators Mean±SD and frequency 
distribution were used to describe the characteristics of 
the research samples. To check the normality of the data, 
the Kolmogorov-Smirnov test was used and to check the 
relationship of variables with anemia, the chi-square 
test (a significance level of zero means independence 
and no relationship between two variables) was used. 
An independent t-test was used to compare the average 
of two anemic and non-anemic groups with pregnancy 
outcomes. P<0.05 were considered significant. 

Results

Sample description

The average age of the research participants was 
32.5±5.2 years, with a minimum of 19 and a maxi-
mum of 43. Also, 130 newborns (53.5%) had an aver-
age weight of 3353 g. Among the 240 pregnant women 
studied in the first trimester, 35(14.4%) and 97(40.4%) 
had anemia in the second trimester. The minimum and 
maximum hemoglobin concentration values were 9.2-
14.5 mg/dL in the first trimester and 8.4-14.5 mg/dL in 
the second trimester (Table 1).
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Table 1. Frequency distribution of the variables of the research units and the average mother’s hemoglobin concentration in the first and 
second trimesters

No. (%)ComponentVariables

138(56.8)1

Number of pregnancies

85(35)2

15(6.2)3

1(0.4)4

1(0.4)5

144(59.3)1

Number of births

85(35)2

10(4.1)3

1(0.4)4

05

228(93.8)0

History of abortion 10(4.1)1

2(0.8)2

238(99.2)0

History of stillbirth 2(0.8)1

0≥2

8(3.3)<37

Time of delivery (wk) 216(88.9)42-37

16(6.6)>42

66(27.2)Normal vaginal delivery
Type of delivery

173(71.2)Cesarian section

9(3.7)<2500

Birth weight (g) 219(90.1)2500-4000

12(4.9)>4000

109(45.6)Boy
Gender of the baby

130(54.4)Girl

2(0.8)10-20

Age (y)
62(25.5)20-30

160(65.8)30-40

16(6.6)40-50
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Among the studied variables, there was only a signifi-
cant relationship between the number of pregnancies 
and BMI using the chi-square test (P<0.001) (Table 2). 

Comparison of the average of the research variables 
in two groups of women with normal and abnormal 
BMI showed significant relationships between a history 
of stillbirth (P=0.001), abortion (P=0.046), birth weight 
(P=0.046) and diabetes (P<0.001). Among the variables 
that had a significant relationship using the t-test be-
tween the two groups, only the relationship between 
gestational diabetes and BMI remained significant 
(P=0.045) (Table 3). 

The results of the chi-square test showed no statisti-
cally significant difference between the mother’s BMI 
(P=0.61) and birth weight (P=0.55) in the first trimes-
ter and the mother’s BMI (P=0.57) and birth weight 
(P=0.18) in the second trimester with anemia (Table 4). 

Examining the relationship between maternal BMI 
and birth weight with maternal hemoglobin concentra-
tion in the first and second trimesters showed a statis-

tically significant difference only between birth weight 
and maternal hemoglobin concentration in the first 
trimester (P<0.001). There was no significant difference 
between maternal BMI and maternal hemoglobin con-
centration in the first and second trimesters and birth 
weight and maternal hemoglobin concentration in the 
second trimester (P<0.05 ) (Table 5).

Discussion

The present study aimed to determine the association 
between anemia and obesity with pregnancy and child-
birth outcomes in pregnant women referred to compre-
hensive health service centers in Tonekabon City, Iran, 
in 2023. The results of the present study showed that 
83 pregnant women (34.2%) were overweight, and 52 
(21.4%) were obese. Also, among the variables studied, 
there was a statistically significant relationship between 
the number of pregnancies and BMI (using the chi-
square test), consistent with the results of the study by 
Saeigarenaz et al. [6]. 

Ramaji T & Yazdani F. Outcomes of Obesity and Anemia in Pregnant Women. Iran J Health Sci. 2025; 13(2):133-144.

No. (%)ComponentVariables

20(8.2)High school

Education 85(35)Diploma

135(55.6)University

45(18.5)Yes
Occupation

195(80.2)No

1(0.4)5.18>

BMI (kg/m2)
103(42.4)9.24-5.18

84(34.6)9.29-25

52(21.4)30<

12.2±1.02Mean±SD

First trimester (Hg, mg/dL) 35(14.4)<11 (anemia)

205(85.4)>11 (no anemia)

14.59.2Min and max value Hg (mg/dL)

11.3±1.003Mean±SD

Second trimester of Hg (g/dL) 97(40.4)<11 (anemia)

143(59.6)>11 (no anemia)

8.4-14.5Min-max value of Hg (mg/dL)
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Table 2. Frequency distribution of the variables of the research units according to bmi using the chi-square test

P

No. (%)

ComponentVariables BMI (kg/m2)

>3025-29.918.5-24.9<18.5

P>0.001
r=0.06

Sig.=0.312 

28(11.7)46(19.2)61(25.4)1(0.4)1

Number of preg-
nancies

22(9.2)29(12.1)33(13.8)02

2(0.8)7(2.9)6(2.5)03

00004

01(0.4)005

P=0.40

31(12.9)47(19.6)63(26.3)1(0.4)1

Number of births

25(8.8)31(12.9)32(13.3)02

04(1.7)5(2.1)03

01(0.4)004

00005

P=0.12

47(19.6)79(32.9)1(0.4)1(0.4)0
History of abor-

tion 5(2.1)3(1.3)2(0.8)01

1(0.4)1(0.4)002

P=0.83

00000

History of still-
birth

02(0.8)01

0002

0003

P=0.50
13(5.4)25(10.4)18(7.5)0YesGestational 

diabetes 39(16.3)58(24.2)82(34.2)1(0.4)No

P=0.90

05(2.1)3(1.3)0<37
Time of delivery 

(wk) 47(19.6)75(31.3)89(37.1)1(0.4)42-37

5(2.1)3(1.3)8(3.3)0>42

P=0.65
14(5.9)21(8.8)29(12.1)1(0.4)Normal vaginal 

deliveryType of delivery
38(15.9)61(25.5)71(29.7)0Cesarian section

P=0.98

2(0.8)4 (1.7)3(1.3)1(0.4)<2500

Birth weight (g) 48(20)72(30)94(39.2)02500-4000

2(0.8)7(2.9)03(1.3)>4000

P=0.27
24(10)40(16.7)40(16.7)1(0.4)MaleGender of the 

baby 28(11.7)42(17.6)60(25.1)0Female

P=0.85

02(0.8)0010-20 

Age (y)
15(6.3)22(9.2)25(10.4)020-30

34(14.2)54(22.5)68(28.3)030-40

34(14.2)5(2.1)7(2.9)040-50

P=0.50

1(0.4)7(2.9)12(15)0High school
Level of 

education 22(9.2)27(11.3)12(14.2)1(0.4)Diploma

29(12.1)49(22.4)54(22.5)0University

P=0.30
7(2.9)16(6.7)20(8.3)0Yes

Job
45(18.8)67(27.9)80(33.3)1(0.4)No
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In the study by Moein et al., a statistically significant 
relationship was observed between the mother’s BMI 
at the beginning of pregnancy and the baby’s gender, 
low birth weight and gestational age [6]. Also, in the 
studies of Maleki et al. and Saeigarenaz et al. the re-
lationship between the number of deliveries and BMI 
was significant [6, 32]. The results of the research of 
Shilpi and Satwanti [33] and Yang et al. also showed a 
significant relationship between the two variables of 
macrosomia and gestational diabetes with BMI, which 

was inconsistent with the present study results [33, 34]. 
The results of Sun et al. also showed a significant rela-
tionship between BMI and age, occupation and level 
of education, which was inconsistent with the results 
of the present study [35]. Comparison of the means of 
the variables under study in two groups of women with 
normal and obese weight showed a statistically signifi-
cant relationship between the history of stillbirth, mis-
carriage, birth weight and gestational diabetes in two 
groups of women (P<0.05). The results of Simko et al. 

Ramaji T & Yazdani F. Outcomes of Obesity and Anemia in Pregnant Women. Iran J Health Sci. 2025; 13(2):133-144.

Table 3. Comparison of the mean variables of the research between normal BMI (group 1, 18.5-24.9 kg/m2) and Abnormal BMI (group 2, 
BMI>30 kg/m2) women Using a t-test

P Mean±SDNo.BMIVariables

0.162
2.84±0.5421041

Age (y)
2.76±0.5791352

0.001>
t=0.045

1.8269±0.380151041
Gestational diabetes

1.7185±0.451401352

0.417
2.048±0.32321041

Time of delivery (wk)
2.022±0.31071352

0.612
1.4712±0.652951041

Number of pregnancies
1.5407±0.688531352

0.962
1.4327±0.603621041

Number of births
1.4667±0.596011352

0.046
1.0385±0.238241041

History of abortion
1.0741±0.289871352

0.064
2.4327±0.693441041

Level of education
2.5185±0.609031352

0.111
1.7885±0.410381041

Job
1.8296±0.377361352

0.046
2.0000±0.241361041

Birth weight (g)
2.0222±0.333831352

0.121
1.5769±0.496441041

Gender of the baby
1.5224±0.501371342

0.001
1.0192±0.138001041

History of stillbirth
1.0000±0.000001352

0.215
1.7019±0.459631041

Type of delivery
1.7388±0.440931342
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[8] research also showed that the incidence of compli-
cations such as macrosomia and gestational diabetes is 
higher in people with abnormal weight. The research of 
Alfadhli [7] found that obese women had a higher rate 
of gestational diabetes [7, 8]. In the study by Sun et al. 
women over 35 years of age and with a high BMI were 
2.4 times more likely to develop gestational diabetes 
[35]. In line with the results of our study, Ke et al. [9] also 
showed a significant association between birth weight 
and diabetes with obesity [9]. In the study by Ahmadza-
deh et al. the association between the two variables of 
obesity and type of delivery was significant, which was 
inconsistent with the present study results [10]. In the 
present study, 14.4% of pregnant women had anemia in 
the first trimester and 40.4% in the second trimester. In 
the study by Khalighi et al. anemia was estimated to be 
24.1% among 737 pregnant women [36]. In the study 
of Vakili et al. the prevalence of anemia was estimated 
to be 4.5% in the first trimester and 4% in the second 
trimester [37]. Also, in the retrospective cohort study 
of Smith et al. with a sample size of 5151270 pregnant 
women, the prevalence of anemia was 12.8% (65906 
women). In the study of Shi et al. which was conduct-
ed on 18948443 pregnant women with a mean age of 
29.42 years, the prevalence of anemia was 17.7%. In the 

systematic study and meta-analysis of Karami et al., the 
prevalence of anemia in pregnant women was estimat-
ed to be 36.8% [22-24].

It seems that the differences in the natural physiologi-
cal changes that occur during pregnancy in the volume 
of plasma and red blood cells according to each individ-
ual’s conditions, as well as the differences in the struc-
ture and social, cultural and economic status of different 
societies, including differences in income, knowledge, 
and attitudes of individuals towards health and preven-
tion, nutritional status and eating habits, supplement 
consumption and ultimately lifestyle of individuals, can 
be pointed out in creating different results in different 
studies. In this study, the chi-square test result showed 
no statistically significant difference between mater-
nal BMI and birth weight with anemia in the first and 
second trimesters (P<0.05). Also, comparing the mean 
maternal BMI and birth weight in two groups of anemic 
and non-anemic women in the first and second trimes-
ters using the t-test was not significant. The study by 
Milani et al. showed a significant association between 
maternal BMI and anemia, which was inconsistent with 
the results of the present study. On the other hand, in 
this study, the association between anemia and birth 

Table 4. Correlation of Mother’s BMI and birth weight with anemia in the first and second trimesters (hg 1 <11 anemia, hg 2 >11 mg/dl no 
anemia) using the chi-square test

PMean±SDNo.Hg (mg/dL)Variables

p=0.64
2.97±0.857351

BMI

First trimester
3.18±3.172052

p=0.41
2.05±0.338351

Birth weight (gr)
2±0.2882052

p=0.94 
3.17±3.26971

BMI

Second trimester
3.14±2.731432

p=0.21
2.04±0.246971

Birth weight (gr)
1.99±0.3241432

Table 5. Correlation between mother’s BMI and birth weight with mother’s hemoglobin concentration in the first and second trimester 
with the chi-square test

Variables
P

First Trimester (Hg, mg/dL) Second Trimester (Hg, mg/dL)

Birth weight (g) P<0.001 P=0.97

BMI P=0.74 P=0.95
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weight was not significant, which was consistent with 
the results of the present study [38]. The results of 
some studies, such as Vakili et al. and Lashkardoost et al. 
also showed a lack of association between birth weight 
and anemia, consistent with the results of the present 
study [37, 39]. While in the study by Khalighi et al. the 
meta-analysis by Rahmati et al. the study by Jasim et 
al. and Ali et al. study, the association between birth 
weight and anemia was significant [27-29, 36]. Also, 
the relationship between maternal BMI and anemia 
in the study of Khalighi et al. was not significant [36]. 
Similar studies in Sudan and Khartoum have also shown 
the absence of a statistically significant difference be-
tween BMI and anemia. Also, Ezenweke et al. reported 
no straight relationship between BMI and hemoglobin 
level, which was in line with the results of the present 
study [40-42]. While the study of Vakili et al. [37] Mot-
lagh et al. [12] and Eltayeb et al. showed a significant 
relationship between maternal BMI and anemia, which 
was inconsistent with the present study [11, 12, 37]. 
The present study showed a statistically significant dif-
ference between birth weight and maternal hemoglo-
bin concentration in the first trimester. In the study of 
Afzal Aghai et al. [36] the relationship between mater-
nal hemoglobin concentration and low birth weight was 
also significant. In this study, the probability of having a 
low birth-weight baby increased in mothers with high 
hemoglobin concentration compared to mothers with 
lower hemoglobin concentration, and this relationship 
was significant [36]. In the study of Ali et al. the relation-
ship between hemoglobin level and birth weight was 
also significant [29].

This study showed a significant relationship between 
gestational diabetes, obesity, birth weight, and mater-
nal hemoglobin concentration in the first trimester. 
Therefore, the health system can prioritize effective 
preventive programs, including providing policies, 
guidelines, and interventions, to increase awareness, 
knowledge, and attitudes of individuals at different 
levels to promote and improve a healthy lifestyle (pay-
ing attention to nutrition, regular exercise, having ap-
propriate physical activity, and taking iron and folic acid 
supplements). In this case, the health of mothers and 
infants will increase and health and medical costs will 
decrease.

Conclusion

The results of this study showed that more than half 
of the women studied were overweight and obese. 
The prevalence of anemia was also high in Second 
trimester, which affected some pregnancy outcomes, 

including diabetes and birth weight. This issue requires 
the use of appropriate screening and intervention pro-
grams, including timely supplementation and a suit-
able lifestyle.

Limitations

Among the limitations of this research are its cross-
sectional nature, the inability to generalize the study’s 
results to all geographical regions of Iran and the small 
sample size. Also, in some cases, the possibility of re-
ceiving incorrect information (excessive or underesti-
mating the results) due to receiving information from 
pregnant women’s electronic health record system 
should be considered.
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