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Abstract 

 

Background/Aim: Anemia is a disease that can be easily treated, but it is still widespread worldwide. 

Anemia can affect nearly 40% of women. Anemia has been extensively studied and related to a variety of 

pregnancy complications. The primary purpose of our study was to discover the relationship between 

preeclampsia and anemia in the first trimester, and the secondary goal was to analyze the outcomes of 

newborns born to these mothers. 

Methods: This study was compiled as a retrospective cohort study. Age, gravida, parity, and thyroid 

stimulating hormone (TSH) levels were recorded in a patient’s first visit file. Hemoglobin counts in the first 

trimester were analyzed as hemogram values. Those with a hemoglobin value <11 g/dl during pregnancy 

were classified as anemic. The patients' file records were reviewed to determine mode of delivery, birth 

weight, and Appearance, Pulse, Grimace, Activity, and Respiration (APGAR) scores. To confirm a diagnosis 

of preeclampsia, the American Congress of Obstetricians and Gynecologists (ACOG) criteria were used.  

Results: After the exclusion of 186 women due to comorbidities and multiple pregnancies, 364 women were 

evaluated. The number of anemic pregnant women in the first trimester was 87 (23.9%), and 277 non-anemic 

women were matched with the anemic group. No statistical difference between the groups in terms of 

demographic characteristics, such as age, gravida, body mass index (BMI), and TSH were found. No 

statistical difference between the groups in terms of delivery type, infant birth weight, and APGAR scores 

were found (P > 0.05). Preeclampsia frequency was statistically higher in pregnant women who were anemic 

in the first trimester (P = 0.032). 

Conclusion: Preeclampsia was found to be more common in pregnant women who were anemic in the first 

trimester. Although it would seem that neonatal outcomes are unaffected, we believe that the unaffected 

outcomes are due to iron replacement. To avoid pregnancy complications, it is crucial for women not to be 

anemic prior to becoming pregnant. 
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Introduction 

The World Health Organization defines maternal anemia 

during pregnancy as hemoglobin (Hb) concentrations of ≤11.0 

g/dL. Anemia is dangerous for both the mother and the fetus [1]. 

Anemia is a disease that can be easily treated, but it is still 

widespread worldwide. Recent observational data from a multi-

centered study on 2103 women in the United Kingdom show that 

the prevalence is higher than 24.4% [2]. Another global study 

revealed that anemia affects nearly 40% of women [3]. 

Anemia has been extensively researched and is believed 

to be related to a number of pregnancy problems. Greater risks of 

maternal and perinatal mortality have been associated with 

preterm birth, hypertension, low birth weight, small-for-

gestational-age (SGA) live births, anemia during pregnancy, and 

cesarean delivery [4–9]. Additionally, iron deficiency anemia 

causes an increases in the risk for needing a blood transfusion 

and/or cesarean section and was linked to a lower Appearance, 

Pulse, Grimace, Activity, and Respiration (APGAR) scores in a 

different study involving anemia's effects on mothers and 

newborns [10]. 

A number of infiltrating trophoblast cells were 

discovered in anemia in a study evaluating trophoblast invasion 

and apoptosis in pregnant anemic women in contrast to the 

diminished invasion of preeclampsia spiral arteries [11]. These 

data contradict studies that support unfavorable outcomes. 

Studies on the relationship between adverse neonatal 

outcomes, such as preeclampsia and anemia, have yielded 

conflicting results. Our study's goal was to discover the link 

between preeclampsia and anemia in the first trimester and 

secondarily, to evaluate outcomes of the newborns born to these 

mothers. 

Materials and methods 

Patients who gave birth in our hospital between January 

and June 2022 were screened retrospectively. The study was 

conducted with the approval of the Gazi University Ethics 

Committee (Decision no: 2022-1237). All procedures were 

carried out in accordance with the Helsinki Declaration's ethical 

rules and principles. Because of the retrospective nature of the 

study and the use of anonymous research findings, informed 

consent was waived. 

Data from a total of 550 women who gave birth were 

scanned. Multiple pregnancies and the mother having comorbid 

conditions, such as diabetes mellitus, hypertension, kidney 

diseases, hematological diseases, thyroid hormone dysfunction, 

and connective tissue diseases, were among the study's exclusion 

criteria. Because of multiple pregnancies and additional maternal 

disease, 186 women were excluded from the study. In total, 364 

pregnant women were included in the study.  

Age, gravida, parity, and thyroid stimulating hormone 

(TSH) levels were recorded in the patients' first visit file. 

Hemoglobin counts in the first trimester were analyzed as 

hemogram values. Those with a hemoglobin value <11 g/dl during 

pregnancy were classified as anemic (n = 87), while those with 

hemoglobin values ≥11 g/dl were classified as non-anemic (n = 

277). Patients’ hemoglobin levels at the time of delivery were re-

evaluated. In the second trimester, all pregnant women were given 

iron supplements. The patients' file records were reviewed to 

determine mode of delivery, birth weight, and APGAR scores 

(first and fifth minutes).  

To confirm a diagnosis of preeclampsia, the American 

Congress of Obstetricians and Gynecologists (ACOG) criteria 

were used. After the 20th gestational week, preeclampsia is 

diagnosed when the arterial blood pressure measurement is 140/90 

mmHg or higher, accompanied by proteinuria or 

thrombocytopenia, pulmonary edema, renal failure, abnormal 

liver function, and vision problems. 

Statistical analysis 

The data was analyzed using the IBM SPSS Statistics 22 

program. Descriptive statistics (mean, standard deviation) for 

numerical variables are provided when analyzing the study data. 

To compare the two groups, the independent sample t- and the chi-

squared tests were used. Pearson’s correlation analysis was used 

to investigate the relationship between numerical variables. 

Statistics were deemed significant at P < 0.05. 

Results 

After exclusion of 186 women due to comorbidities and 

multiple pregnancies, 364 women were evaluated out of 550 

women who gave birth. The number of anemic pregnant women 

in the first trimester was 87 (23.9%) and the number of non-

anemic pregnant women was 277 (76.1%). 

Anemic and non-anemic pregnant women's demographic 

data were compared. In terms of age, gravida, parity, body mass 

index (BMI), and TSH levels, no statistical differences between 

the groups were found (Table 1). 
 

Table 1: Comparison of demographic features and birth characteristics 
 

 Anemic group  

(n = 87) 

Control group  

(n = 277) 

P-value 

Age* 33.3 (5.4) 32.5 (5.6) 0.18 

Gravida 

(median [min-max] ) ¶  

2 (1–7) 2 (1–6) 0.06 

 

Parity ¶  1 (0–3) 0 (0–3) 0.06 

BMI* 22 (1.4) 23.3 (2.0) 0.22 

TSH* 2.1 (1.3) 2.0 (1.3) 0.59 
 

*Data are given as mean (standard deviation [SD]) ¶ Data is given as median (minimum–maximum), BMI: 

Body mass index, TSH: Thyroid stimulating hormone 
 

The groups were compared in terms of mode of delivery, 

baby weight, and first and fifth minute Apgar scores. No 

statistically significant differences between groups were found 

(Table 2). Sixty (16.5%) pregnant women were diagnosed with 

preeclampsia in the study. Preeclampsia frequency was 

statistically higher in pregnant women who were anemic in the 

first trimester (P = 0.032) as shown in Table 3. 
 

Table 2: Comparison of maternal and neonatal outcomes 
 

 Anemic group  

(n = 87) 

Control group  

(n = 277) 

P-value 

Baby weight * 2677.87 (622) 2966 (818) 0.47 

First minute Apgar * 8.3 (1.6) 7.8 (2.3) 0.31 

Fifth minute APGAR score* 9.5 (1.2) 9.1 (2.0) 0.30 
 

APGAR: Appearance, Pulse, Grimace, Activity, and Respiration, *Data are given as mean (SD)  
 

Table 3: Comparison of the presence of preeclampsia in pregnancy based on anemia status 
 

 Anemic group  

(n = 87) 

Control group  

(n = 277) 

P-value 

Preeclampsia Group (n = 60) 21 (24.1%) 39 (14.1%) 0.032 

Non-Preeclampsia Group (n = 364) 66 (75.9%) 239 (85.9%) 
 

Chi-squared test  
 

At the time of delivery, the patients' hemoglobin levels 

were re-evaluated. The number of pregnant women who were 

anemic had decreased to 48. This value represented 13.2% of the 

population. 
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Discussion 

Anemia, a serious public health issue, is becoming 

increasingly important in terms of causing fetal and maternal 

mortality during pregnancy. After excluding pregnant women 

with comorbidities and multiple pregnancies from our study, we 

found anemia in about a quarter (23.9%) of the pregnant women. 

Preeclampsia occurs at a statistically significant higher rate in 

anemic pregnant women. 

Anemia and hypertensive diseases could not be linked in 

an old meta-analysis conducted by Xiong et al. [12] regardless of 

pregnancy stage. According to the review by Pea-Rosas et al. [13], 

no association between preeclampsia and anemia exists. Lin et al. 

[14] found no link between hypertensive diseases of pregnancy 

and anemia in a multicenter study of the Chinese population. 

Although this study included a large number of patients, the fact 

that it was multicenter raises concerns about data bias and 

inconsistency. Ali et al. [8] discovered that the risk of severe 

anemia and preeclampsia increased by 3.6 times in their study. 

However, a correlation was found in this study with patients who 

were diagnosed with anemia at the time of admission. It is difficult 

to conclude from this study that anemia detected at any stage of 

pregnancy causes preeclampsia. Because our study included 

pregnant women who were anemic in the first trimester, we 

believe that using our methodology would be more accurate in 

evaluating anemia as an increase in the risk of preeclampsia. The 

unadjusted odds ratios (ORs) for preeclampsia and mild, 

moderate, and severe anemia increased with anemia severity and 

were highest in women with unspecified anemia, according to a 

study by Smith et al. [15]. 

We also reviewed neonatal outcomes in our study. No 

difference in baby weights and APGAR scores of pregnant women 

who were anemic in the first trimester according to these 

evaluations were found. Bora et al. [16] studied 580 newborn 

babies and discovered that the baby birth weight decreased 

significantly with the decrease in hemoglobin. In 2018, a 

systematic review and meta-analysis found a relationship between 

maternal anemia and low birth weight, and 7243 articles were 

discussed in this study [17]. Iron replacement in these pregnant 

women may explain the lack of difference in neonatal outcomes 

in our study. Iron replacement is performed as a national health 

policy in the follow-up of pregnant women regardless of whether 

or not anemia is found. Anemic pregnant women recover with iron 

replacement in the subsequent trimesters. As a result, no 

statistically significant difference in neonatal outcomes was 

found. According to Haider et al.'s review [18], daily iron 

supplementation improves birth weight in a dose-response manner 

and may lead to a reduction in the risk of low birth weight. 

Limitations 

The study's most significant limitation is its retrospective 

design. 

Conclusion  

According to our findings, anemia plays a significant role 

in our society’s health. Preeclampsia was found to be more 

common in pregnant women who were anemic in the first 

trimester. Although it would seem that neonatal outcomes are 

unaffected, we believe that this finding is due to iron replacement. 

In order to avoid pregnancy complications, it's crucial for women 

not to be anemic prior to becoming pregnant. 
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