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Abstract 

Physiological and hormonal changes during pregnancy are common, but whether maternal 

physiological and hormonal status could affect fetal gender remains unclear. To examine the links 

between physiological and serum hormonal status with fetal sex in the first trimester. A cross-sectional 

research involving 75 healthy young pregnant women (20-35 years) were selected after ultrasound 

confirmation of gestational age at conception to 12 weeks of conception. Participants were divided into 

2 groups: 38 carried a male fetus, and 37 carried a female fetus. The data acquired through hemodynamic 

parameters, anthropometric measurements, and determinations of serum glucose, β-hCG, and 

testosterone levels. Statistical analysis was performed by using SPSS (version 20). The average β-hCG 

level of male fetuses was lower than that of female fetuses (18129±402 vs 27732±452 U/L, p&lt;0.005). 

Of note, maternal serum testosterone level was significantly different in those with male and female 

fetuses (1.49±0.15 vs 2.61±0.14 nmol/L, p&lt;0.05). No significant association was found between 

maternal glucose concentration and fetal gender. Also, no statistically significant differences were found 

for hemodynamic parameters (including diastolic pressure, systolic pressure, and mean arterial 

pressure) and anthropometric measurements (mother&#39;s: height, weight, and body mass index) 

when compared between two groups. It can be said that maternal serum β- hCG and total testosterone 

levels are a good predictor of fetal sex in the first trimester. 
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1. INTRODUCTION 

 

Pregnancy is a situation of hormonal and physiological adaptations. Of note, all epidemiological 

studies declare that physiological change is common among pregnant women, since all organ 

systems sustain the growing fetus and prepare the mother for labour and delivery. Soma- Pillay et 

al. [1] described that it is important to understand the normal physiological changes that take place 

in pregnancy as this will help differentiate from adaptations that are abnormal. Factors that lead to 

changes during conception including the physiologic requirements of the gestation and fetus, and 

commutes in hormone levels [2]. Some previous studies on pregnant women suggest that fetal 

gender could play a significant role in maternal physiological processes [3, 4]. In sum, overview 
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of fetal gender could therefore be a main consideration in exploitation of childbirth and maternity. 

A healthy first trimester of pregnancy is crucial to the most dramatic changes and development of 

the fetus. 

During recent decades, for every pregnant woman between the 11th and 14th gestational week to 

determine the risk of Down’s syndrome the first-trimester screening tests are routinely 

recommended [5]. One vital biochemical marker of the first trimester screening test is beta-human 

chorionic gonadotropin (β-hCG). β-hCG’s most well noted role in physiology is that of 

maintaining during early pregnancy [6], that it is primarily produced by the trophoblastic tissue of 

the placenta. Maternal serum β-hCG is higher female than male fetus; the difference could be 

attributed to placental items and not to the effects of the fetal hypothalamic–hypophyseal–gonadal 

axis [7]. Recent studies reported that in pregnant women during 10–14 weeks gestation with female 

fetuses have significantly more β-hCG levels in the late first trimester [8]. 

However, the record is not definitive, and more studies are essential. 

The probable link of maternal testosterone level with fetal gender has been a focus of interest in 

the last decades. The old results suggest that gender of the fetus has no association with maternal 

serum total testosterone [9]. Recently, Attia et al. [10] showed that the maternal serum testosterone 

level is not a good predictor of fetal sex. Thus, this hormone should not be selected for gender 

determination during first trimester of gestation. 

The aims of this research were (1) to check determinants of physiological state and hormonal status 

(β-hCG and testosterone) in maternal blood serum samples, and (2) to evaluate the predicted 

response the link between hormonal statuses with fetal gender, during first trimester of pregnancy 

women. 

 

 

2. MATERIALS AND MEDTHODS 

2.1. study design 

A cross-sectional survey involving 75 healthy young pregnant women (20-35 years) investigated 

the link between physiological state and hormonal status with fetal gender during the first trimester 

of pregnancy conducted in Sulaymaniyah Maternity Hospital (Iraq) during 01 and 31 July 2023. 

Gestational age is confirmed by a trained obstetrician using ultrasound examination, expressed in 

full weeks from the first day of the last menstrual cycle. Data on fetal sexes were prepared 

retrospectively at ~18th to 21th weeks of gestation.  The data acquired through hemodynamic 

parameters, anthropometric 

measurements, and determinations of serum glucose, β-hCG, and testosterone levels.  

 

2.2. Measurements  

a)      Diastolic pressure (DP), systolic pressure (SP), and mean arterial pressure (MAP) measured 

by sphygmomanometer (digital) (WelchAllyn, USA). The MAP is estimated by the sum of DP 

and one-third of the pulse pressure [11]. 
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b)      Body mass index (BMI): weight (kg)/height (m2). A healthy range is 18.5 to 24.9, while 25.0 

or more is overweight [12]. 

c)      The random blood glucose was determined from a separated serum by Cobas integra 400 

plus instrument (Roche Cobas integra 400 plus Reagent, Germany). 

d)     During the research time, β-hCG and total testosterone levels were assayed at the same 

endocrine laboratory using electrogenerated chemiluminescence (ECL) (Roche Cobas e 411 

Reagent, Germany). 

2.3. Statistical analysis  

Statistical analysis was performed using the univariate analysis method of SPSS (version 20), and 

the multiple comparison test method was used for verification. A probability of p<0.05 was 

considered to be statistically significant.  

 

3. RESULTS 

Current data showed that the prenatal sex assignment by ultrasound screening has a high accuracy 

score: 38 carried a male fetus, and 37 carried a female fetus. 

The results of hemodynamic parameters and anthropometric measurements are placed in Table 1. 

Anthropometric measurements (weight and height) were taken for BMI collected. Our results 

indicated that there was no considerable parity effect found in any regression models (p>0.05). No 

significant difference was detected between mothers carrying male and female fetuses about SP, 

DP, and MAP during the first trimester of pregnancy (p>0.05). Therefore, first-trimester 

hemodynamic parameters anthropometric measurements are not a dependable predictive exam for 

fetal gender determination. 

 

Table  ) 1(.  Hemodynamic parameters anthropometric measurements during first trimester of 

pregnancy women between mothers carried male and female fetuses (mean±S.D.; p>0.05) 

 

                    Groups 

Parameters 

Male Female 

Hemodynamic   

Weight (Kg) 75.62±3.14 76.53 ±3.18 

Height (M) 1.721±1.23 1.740±1.32 

Body Mass Index (Kg/M2) 26.54±0.93 26.12±0.46 

Anthropometric    

Systolic  Pressure (Mmhg) 133.8±2.76 133.8±2.76 

Diastolic Pressure (Mmhg) 76.96±3.52 77.01±4.73 

Mean Atrial Pressure (Mmhg) 95.54±3.54 94.50±3.56 
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The values of glucose and hormonal status are presented in Table 2. The maternal glucose analysis 

during first trimester revealed that there were no significant (p>0.05) differences between in 

mothers carrying boy or girl. Results indicated that in pregnant women with female fetuses have 

significantly higher β-hCG concentrations than male fetuses (p<0.05). Of note, maternal serum 

total testosterone concentrations were significantly different in those with male than female fetuses 

(p<0.05). 

 

Table ) 2(.  Glucose and hormonal status during first trimester between mothers carried male and 

female fetuses (mean±S.D.) 

 

                    

Groups 

Parameters 

Male Female P-Value 

Glucose (Mg/Dl) 98.57±5.56 96.10±3.23 >0.05 

Hcg (U/L) 18129±402 27732±452 <0.005 

Testosterone 

(Nmol/L) 

1.49±0.15 2.61±0.14 <0.05 

 

 

Discussion  

Early fetal sex determination could predict sex-related pregnancy outcomes such as satisfying the 

curiosity of parents [13], and preventing unnecessary invasive procedures to recognize genetic 

disorders [14]. On the other hand, fetal gender plays a main role in complications related to 

pregnancy and modifying the course and could also have an effect on maternal health [4]. The 

precise prediction of fetal sex in the first trimester is a significant consideration in exploitation of 

childbirth and pregnancy. Thus, current study has focused on the determination of fetal gender 

during first trimester of gestation. 

A healthy first trimester is crucial to the most dramatic changes and development of the fetus. To 

confirm this subject, Pascual and Langaker [15] reported that all medical providers must be aware 

of these changes present in first trimester (like physiological and hormonal alterations) to be able 

to process the best possible care for both mother and fetus. 

Based on our review, understanding the changes in normal physiological dynamics that occur 

during the course of gestation is vital for improving our knowledge of pregnancy outcomes. 

However, our research did not find the physiological changes (hemodynamic parameters and 

anthropometric measurements) in the first trimester or a possible interaction between maternal 

physiological alter and fetal gender.  

Also, our data showed that no interplay between fetal sex and maternal BMI in the first trimester. 

Previous research has shown the same patterns when investigating the correlation between BMI 
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and fetal sex; Teulings et al. [16]. However, prior research has found that the accuracy of fetal sex 

determination could be influenced by BMI [17]. Generally, gender determination can be clinically 

important leading to improving overall pregnancy management. 

Pregnancy is a situation of extreme hormonal fluctuations and physiological rearrangements [18]. 

Meanwhile, the endocrinology of human gestation includes metabolic and endocrine adaptations 

that result from physiological changes at the border between mother and fetus [19]. All identified 

modifications have a direct correlation with the developing fetus.  

Several studies have associated the maternal hormonal serum levels (like β-hCG and testosterone) 

with fetal sex [8, 10]. The attribution of these factors to fetal sex has not yet been well elucidated. 

The present study on pregnant Iraqi women has shown that a maternal serum β-hCG and total 

testosterone level is a good predictor of fetal sex. Early maternal serum of β-hCG and testosterone 

levels have a low testing power for fetal sexes screening with specificity values and low sensitivity 

and cannot be used as a good marker alone. It may have a role in combination with other 

specialized markers such as fetal sampling of chorionic villus for karyotyping and ultrasound 

scanning. Further researches are needed to investigate the presence of the aromatase enzyme in the 

placenta, an enzyme system converting androgens into estrogens. 

The new research suggests that homeostasis differs between pregnancies carrying a boy versus girl 

[20]. To confirm this idea, in the study of Retnakaran and Shah [21] a more detailed analysis of 

glucose metabolism revealed that in mothers carrying male fetuses, the increase in mean adjusted 

blood glucose at oral glucose tolerance tests. But, in the current study no important association 

was found between maternal glucose concentration and fetal gender. Regarding the importance of 

glucose for fetus development, it should be noted that central to the growth of the fetus is the 

supply with nutrients (foremost with glucose) [22]. 

 

  

4. CONCLUSIONS 

Our data are the first to describe data concerning links between physiological and serum hormonal 

status with fetal gender in the first trimester in our region. As a result, it can be said that maternal 

serum β-hCG and total testosterone levels are a good predictor of fetal sex in the first trimester. 
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