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Abstract
Objectives: We aim to develop a labor protocol for male or female birth, base on maternal and neonatal stature.

Materials and method: A prospective study of a cross section of pregnant mothers and their newborn babies, based on convenient
sampling technique. A total of 480 mothers that were identi�ed by a gynecologist as having healthy pregnancies and their newborn
babies in gynecology ward of Alex Ekwueme Federal University Teaching Hospital Abakaliki, Nigeria, from 1st July to 1st December, 2019,
volunteered to participate in this study. Maternal and neonatal anthropometries; weight, height, BMI, waist girth (WG), hip girth (HG), birth
head girth (BHG), and delivery outcomes: mode of delivery and duration of �rst and second stages of labor, and Apgar score at 1 minute
of birth were considered. We adopted the guidelines of Institute of Medicine for direct anthropometric measurements.

Results: The study recorded low prevalence of cesarean deliveries and abnormal apgar score.

Male birth weight was dependent on maternal age, weight and HG (P<0.05). Birth weight and length, WG and HG could predict mode of
delivery of male birth. Maternal and birth anthropometric features could not predict the duration of �rst stage of labor, but maternal age,
BMI, HG and percentage body fat could determine that of second stage for female birth. Apgar score was dependent on birth weight and
mode of delivery and duration of second stage of labor.

Conclusions: The study reveals that maternal and male birth features tend to be similar, and relatively large maternal waist-hip ratio and
fetal macrosomia at term pregnancy could be risk factors of male birth through vagina. Advance age of mothers in pregnancy and
overweight and large WHR could be responsible for prolong labor, which leads to abnormal Apgar score. Relatively young expectant
mothers with normal BMI and WHR could be granted more time during second stage of labor, since it could enhance the Apgar score of
female birth. The study provided a comprehensible means to enable the gynecologists and midwives advice expectant mothers on
possible risk of birth through vagina, with respect to her baby’s sex and her belief or cultural obligations.

Introduction
Attempts to circumvent undesirable birth outcomes through spontaneous vaginal delivery in low risk pregnancies have remained a
global concern till date. In our locality, expectant mothers prefer to visit birth attendants to maternity clinic, and few visit conventional
hospitals during complicated labor. Sometimes, it is usually di�cult for the gynecologist to talk into a mother with healthy pregnancy, the
husband or next of kin to approve cesarean section, even when labor is prolong [1]. A detailed obstetrics and gynecology protocol
considering how maternal and birth features interfere with delivery outcomes could alter the cultural perceptions and disbelief of
Cesarean deliveries [2,3]. It should serve to assess and reduce the possibility of undesirable outcomes for birth through vagina, such as
still birth, maternal morbidity and mortality during child birth. Birth outcomes are dependent on new born size and maternal stature [4,5,6]
and genetic, racial, biological and environmental factors [7,8,9], and nutrition, psychosocial stress, malaria and socio-demographic
factors [10]. 

Noteworthy, failure to understand the pattern of sexual dimorphism in birth features and its role in birth dynamics may lead to poor
prognosis and diagnosis of severe complications that may arise during pregnancy and child birth. Such complications include;
intrauterine growth retardation and congenital anomalies [11,12], and mechanically obstructed labor due to Cephalopelvic disproportion
and Macrosomia [4,13,14]. Recently, there are substantive evidences to suggest a relationship between duration of stages of labor and
cervical dilatation patterns. Labor induction and augmentation with Oxytocin and epidural anesthesia are now commonly practiced over
instrumental and vaginal breech deliveries [15]. In obstetrics, the size of fetal head and how it adapts with maternal bony pelvis is an
essential feature of labor [16]. 

According to Nigeria Demographic and Health Survey, 36% of women have their deliveries at home or with traditional birth attendants.
Consequently, the neonatal mortality rate in Ebonyi state stood at 35% with more male death than that of female [17].   Approximately, in
four million global neonatal deaths that occur annually, 98% occur in developing countries, while they are being cared for by mothers,
relatives, and traditional birth attendants at home [18]. Attempts to improve birth outcomes of a male child are highly commendable,
considering the death rate and cultural expectations in our locality. Male fetus grows faster than female in the early stage of gestation
[19], and mean birth weight for male babies are more than that of females in Indonesia [20]. There is a gender difference in skin folds of
full-term Nigerian neonates [21]. Therefore there is need to understand the peculiarity of a male or female birth dynamics and develop a
gender speci�c protocol, accordingly.   
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The study aims to correlate maternal stature at term pregnancy and that of her newborn with mode of delivery and duration of �rst and
second stages of labor and Apgar score at 1 minute of birth. Second, it aims to ascertain how each of the anthropometric features
affects a male or female birth, considering the fact that women with healthy pregnancies in our locality attempt spontaneous vaginal
birth �rst, but go for Caesarean birth when it fails. The result of this research would help to forecast the possibility of a rapid or
mechanically obstructed labor and need for early intervention. It will also provide a data base that will enhance the existing obstetrics
and gynecology protocol for women in labor as this is �rst study of its kind in Nigeria. 

Materials And Methods

Participants 
It was a cross sectional, population study base on convenient sampling technique, which was carried out among pregnant mothers and
their newborn babies in gynecology ward of AEFUTHA from 1st July to 1st December, 2019. A total of 480 mothers that were identi�ed by
the gynecologist as having low risks of undesirable birth outcome volunteered to participate in this study, but 177 were considered. Three
hundred and three mothers with multiple pregnancies, congenital deformities, still birth and underlying cases such as pre-eclampsia were
excluded in line with the purpose of the study. Each subject voluntarily signed a consent form, which was read in her preferred local
dialect. The study was approved by the Research and Ethics Committee of AEFUTHA, with a reference number: AE-
FUTHA/REC/VOL2/2019/213.

Methods
Anthropometric data of the mothers with gestational age (range; 38, 40wks) were collected through direct standard measurements. The
reliability and accuracy of the weighing scale was assessed before commencement of measurement. Maternal anthropometries were
measured in labor room, which provided an appreciable privacy. Standing in erect position on a health scale (model RGZ-160, England)
without support, and looking at Frankfurt plane, their weight and height were recorded to the nearest 0.1kg and 0.1cm, respectively, as
adopted by Goon et al. 19. According to World Health Organization cut-off points, BMI was calculated as Weight/Height2 (kg/m2) and
categorized as follows; underweight (<18.5 kg/m2), normal (18.5-24.9 kg/m2), overweight (25.0-29 kg/m2) and obese (≥ 30 kg/m2)
[18,23]. Waist girth (WG) of each subject was measured at midpoint between inferior margin of the lowest palpable rib and top of the
iliac crest. Hip girth (HG) was measured at the widest circumference over the buttocks, with the tape parallel to the �oor. For both
measurements, the subject was made to stand erect and relaxed. The measurements were taken at end of a normal expiration to nearest
0.1cm, using a stretch-resistant tape [24]. We adopted Michelli’s method to calculate percentage body fat of each mother [25]. The
measurement of birth weight, length and head circumference were done within 1hr of birth, using standard criteria as described in
studies [26,27]. Birth weight was measured and recorded to nearest 0.1kg, using infant weighing scale (Bassinet: model 180). Birth
length and head circumference were recorded to nearest 0.1cm, using a stretch-resistant tape. The measurement of each parameter was
repeated twice and when the difference was within 1cm, the average was considered. The delivery outcomes such as birth weight, mode
of delivery (spontaneous vaginal and Cesarean) and duration of 1st and 2nd stages of labor and Apgar score at 1 minute of birth were
recorded in a standard form used in obstetrics by two research assistants that are quali�ed nurses trained in midwifery. The data were
thoroughly rechecked for errors, daily, by the authors; a gynecologist/pediatrician and the lead investigator. 

Data analyses
The differences in anthropometric parameters of maternal, male and female births were tested using two sample t-tests (Table 1). The
relationship between maternal and neonatal anthropometries and duration of labor (Table 2), were tested using Pearson correlation
coe�cient. Regression analyses were performed to substantiate the effects of maternal and neonatal anthropometries on mode of
delivery (Table 3) and duration of labor (Table 4 & 5), and Apgar score at 1 minute of birth (Table 6). The association between Apgar
score and mode of delivery and duration of stages of labor were tested (Table 7 & 8). P value <0.05 was considered to be statistically
signi�cant. Figure 1 shows the frequency distribution (%) of Male and Female birth weight categories and mode of delivery. The data
were cleaned using Microsoft excels and then exported to SPSS version 23 (SPSS Inc. Chicago, IL) for analyses and results as shown in
Table 1 – 8 and �gure 1.

Results
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The two sample t-test in Table 1 shows no signi�cant mean difference between male and female birth parameters (P > 0.05). Table 2
shows that variation in male birth weight could depend on maternal age, weight and HG. The birth length of both sexes correlated with
maternal weight, height, WG and HG. The duration of �rst stage of labor for a male birth could depend on maternal weight and height.
Table 3 shows that maternal WHR; WG and HG and birth weight and length could predict mode of delivery of male birth. None of the
maternal and birth anthropometric features could independently predict the duration of �rst stage of labor for male and female births
(Table 4). Table 5 shows that duration of second stage of labor of male birth was not dependent on maternal and neonatal
anthropometric features while that of female birth was dependent on maternal age, BMI, HG and percentage body fat. Table 6 shows
that birth weight could predict Apgar score, but speci�cally, WG could predict Apgar score of male birth. Table 7 shows a signi�cant
association between Apgar score and mode of deliveries of male and female neonates (P<0.05). Table 8 shows signi�cant relationship
between second stage of labor and apgar score of female newborn, (p>0.05). Figure 1 shows low prevalence of cesarean deliveries and
abnormal apgar score. Summary of the results was shown in table 1 – 8 and �g. 1, below. 

Table 1

 Descriptive and t-test Statistics of Mothers with Male and Female births and Duration of Labor and Neonatal Anthropometries at
AEFUTHA, Nigeria

Variables  Male Female p-
value

    Mean ±SD Min. Max. Mean±SD Min. Max.  

Maternal  Age (years) 30.45±4.53 21.00 42.00 29.44±4.18 17.00 40.00 0.125

  Weight (kg) 74.92±11.07 50.00 100.10 75.29±11.21 51.00 96.00 0.826

  Height (m) 1.63±0.25 1.00 2.00 1.61±0.11 1.20 1.76 0.489

  BMI (kg/m2) 28.78±3.89 18.50 38.27 29.03±3.82 17.65 42.36 0.669

  Waist circumference
(cm)

103.75±11.45 70.00 118.60 104.98±12.08 71.00 133.00 0.489

  Hip circumference (cm) 95.77±10.28 70.00 114.00 97.85±11.15 65.00 116.50 0.201

  WHR 1.07±0.06 1.00 1.21 1.07±0.05 1.01 1.30 0.941

  Body fat (%) 33.66±7.62 12.00 46.92 36.23±4.65 23.14 51.87 0.007

                 

Neonatal  Birth weight (g) 3195.18±522.87 1900.00 5000.00 3091.49±429.22 1400.00 4200.00 0.200

  Birth length (cm) 44.70±9.97 35.00 59.00 46.23±4.55 31.00 53.00 0.622

  Head circumference
(cm)

35.71±2.12 24.00 39.00 34.95±4.07 18.75 35.26 0.714

  First stage of labor (hr) 14.18±1.96 10.00 18.00 13.71±2.00 10.00 18.00 0.130

  Second stage of labor
(hr)

0.47±0.12 0.30 1.00 0.46±0.12 0.30 1.00 0.387

Table 1 shows signi�cant difference (p>0.05) of percentage body fat between mothers that give birth to male and female neonates but
not with other variables (p<0.05). While no signi�cant mean difference between the variables for sexes (P <0.05) 

Table 2

 Pearson Correlation Coe�cients of Maternal and Neonatal Anthropometries and Duration of Labor at AEFUTHA, Nigeria
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variables                               Age
(years)

Weight
(kg)

Height
(m)

BMI
(kg/m2)

Waist
Circumference
(cm)

Hip
circumference
(cm)

WHR % Body
fat

 

 

 

Male
birth

Weight (g) 0.320** 0.279* 0.110 0.213 0.207 0.234* -0.033 0.135

Length (cm) 0.130 0.540** 0.445* 0.243* 0.60** 0.473* 0.225* 0.528**

Head
Circumference
(cm)

0.003 0.020 -0.142 0.128 -0.097 -0.094 0.001 -0.100

First stage  of
labor (hr)

-0.014 0.220* 0.284** -0.003 -0.187 0.148 0.109 0.045

Second stage of
labor (hr)

0.152 -0.093 0.017 -0.126 -0.036 -0.092 0.043 -0.078

                 

                 

 

 

Female
birth

 

Weight (g)

 

-0.041

 

0.096

 

-0.048

 

0.173

 

0.034

 

-0.043

 

0.193

 

0.174

Length (cm) 0.041 0.482* 0.538** -0.048 0.537** 0.482** 0.156 -0.041

Head
Circumference
(cm)

0.111 -0.046 -0.148 0.100 -0.013 -0.025 0.032 0.118

First stage of
labor (hr)

-0.175 -0.038 0.082 -0.115 0.025 0.047 -0.076 -0.144

Second stage of
labor (hr)

0.167 -0.160 -0.062 -0.095 -0.109 -0.120 -0.009 -0.060

                 

                 

*. **Correlation is signi�cant when P < 0.05 and 0.001 (2-tailed), respectively.

Table 2 shows that variation in male birth weight was dependent on maternal age, weight and hip circumference. Male and female birth
lengths were dependent on maternal weight, height, waist and hip circumference. The duration of �rst stage of labor for a male birth was
dependent on maternal weight and height.  

Table 3 

Logistics Regression of Maternal Anthropometries with Mode of Delivery of Male or Female Births at AEFUTHA



Page 6/14

Anthropometric Parameters Mode of Delivery

  Male Female

Maternal Parameters B Sig OR Nagelkerke R Square B Sig OR Nagelkerke R Square

Age (years) -0.137 0.142 0.872  

 

 

0.471

-0.072 0.829 0.930  

 

 

0.072

Weight (kg) -0.030 0.763 0.971 -0.007 0.976 0.993

Height (m) -5.084 0.124 0.006 3.615 0.867 0.372

BMI (kg/m2) 0.023 0.929 1.023 0.118 0.949 1.125

Waist circumference (cm) -0.778 0.041 0.460 0.245 0.618 1.278

Hip circumference (cm) -0.801 0.036 2.228 -0.283 0.596 0.754

WHR 0.840 0.016 0.303 -19.669 0.688 0.001

Body fat (%) -0.125 0.405 0.882 0.062 0.965 1.064

             

Neonatal Parameters            

Weight (g) -0.001 0.012 0.999 0.000 0.657 1.000

Length (cm) -0.191 0.020 0.826 0.029 0.752 1.029

Head circumference (cm) -0.367 0.060 0.692 0.109 0.520 1.116

Table 3 shows that maternal WHR; waist and hip circumference and birth weight and length could predict mode of delivery of male birth. 

Table 4 

Linear Regression of Maternal anthropometry features with duration of �rst stage of labor on sex of neonates at AEFUTHA 
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Anthropometric
Parameters

Duration �rst stage of labor

    Male Female

    B Sig 95% CI (lower-
upper limit)

Adjusted
R square

B Sig 95% CI (lower-
upper limit)

Adjusted
R square

Maternal  Age (years) -0.067 0.546 -0.287 0.153  

 

 

 

 

 

0.075

-0.213 0.183 -0.528 0.102  

 

 

 

 

 

0.106

Weight (kg) 0.023 0.853 -0.219 0.265 0.123 0.270 -0.097 0.343

Height (m) 1.333 0.673 -4.926 7.591 -18.017 0.108 -40.058 4.023

BMI (kg/m2) 0.056 0.852 -0.537 0.648 -1.100 0.205 -2.814 0.614

Waist
circumference
(cm)

0.253 0.196 -0.134 0.641 -0.162 0.618 -0.803 0.480

Hip
circumference
(cm)

-0.313 0.318 -0.729 0.103 0.228 0.513 -0.462 0.919

WHR -12.781 0.513 -52.513 25.951 2.209 0.496 -4.380 8.797

Body fat (%) -0.062 0.704 -0.389 0.264 0.552 0.411 -0.775 1.878

                   

Newborn  Weight (g) 0.001 0.255 0.000 0.001 0.553 0.803 0.001 0.003

Length (cm) 0.185 0.206 -0.104 0.474 0.057 0.524 -0.119 0.232

Head
Circumference
(cm)

-0.231 0.464 -0.856 0.394 0.113 0.334 -0.118 0.345

Table 4 shows that duration of �rst stage of labor for male and female births was not dependent on maternal and neonatal
anthropometric features.

Table 5 

Linear Regression of Maternal anthropometry features with duration of second stage of labor on sex of neonates at AE-FUTHA 
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Maternal parameters Duration of second stage of labor

    Male Female

    B Sig 95% CI (lower-
upper limit)

Adjusted
R square

B Sig 95% CI (lower-
upper limit)

Adjusted
R square

 

 

 

 

Maternal

Age (years) 0.005 0.159 -0.002 0.011  

 

 

 

 

 

0.076

0.041 0.013 0.009 0.073  

 

 

 

 

 

0.195

Weight (kg) 0.003 0.432 -0.004 0.010 -0.011 0.346 -0.034 0.012

Height (m) -0.105 0.267 -0.291 0.082 2.005 0.087 -0.296 4.305

BMI (kg/m2) -0.013 0.161 -0.030 0.005 0.235 0.009 0.061 0.409

Waist
circumference
(cm)

0.005 0.371 -0.006 0.017 0.061 0.067 -0.004 0.126

Hip
circumference
(cm)

-0.006 0.321 -0.019 -0.006 -0.075 0.037 -0.145 -0.005

WHR -0.529 0.365 -1.684 -0.626 -5.900 0.077 -12.446 0.647

Body fat (%) 0.001 0.940 -0.009 -0.010 -0.158 0.022 -0.293 -0.024

                   

Neonatal Weight (g) -7.480 0.552 0.001 0.002 0.202 0.593 -0.548 0.951

  Length (cm) 0.004 0.398 -0.005 0.012 -0.030 0.566 -0.133 0.073

  Head
Circumference
(cm)

-0.013 0.170 -0.133 0.073 0.006 0.730 -0.030 0.043

Table 5 shows that maternal and neonatal anthropometric features could not predict signi�cantly, duration of second stage of labor of
male birth but maternal age, BMI, hip circumference and percentage body fat could for female birth. 

Table 6 

Logistics regression of maternal and neonatal anthropometric features with Apgar score of male and female births at AEFUTHA
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Anthropometric
Parameters

Apgar score

  Male Female

Maternal Parameters B Sig OR Nagelkerke R
Square

B Sig OR Nagelkerke R
Square

Age (years) 0.104 0.564 1.109  

 

 

 

 

 

0.465

0.398 0.076 1.489  

 

 

 

 

 

0.211

Weight (kg) 0.074 0.597 1.077 -0.023 0.938 0.977

Height (m) 1.725 0.621 5.612 2.977 0.920 19.625

BMI (kg/m2) -0.510 0.222 0.600 1.288 0.354 3.627

Waist circumference (cm) -0.405 0.036 0.667 0.355 0.536 1.426

Hip circumference (cm) 0.289 0.142 1.335 -0.336 0.590 0.715

WHR 11.021 0.636 0.611 -43.569 0.440 0.001

Body fat (%) 0.338 0.246 1.402 -0.929 0.290 0.395

             

Neonatal Parameters            

Weight (g) -0.001 0.011 0.999 -0.001 0.017 0.999

Length (cm) -0.104 0.226 0.901 -0.053 0.548 0.948

Head circumference (cm) 0.323 0.143 0.724 0.229 0.246 1.256

Table 6 shows that birth weight could predict Apgar score of male and female birth. Maternal Waist circumference predicts Apgar score
of male birth. 

Table 7 

Association result of Apgar score and mode of delivery of male and female neonates at Alex Ekwueme Federal University Teaching
Hospital 

  Male Female

Apgar Score Mode of Delivery p-value Mode of Delivery p-value

Spontaneous Vagina Cesarean Spontaneous Vagina Cesarean

Normal 95.70% 69.20% 0.001 95.10% 58.30% 0.001

Abnormal 4.30% 30.80% 4.90% 41.70%

Table 7 shows signi�cant association between Apgar score and mode of deliveries of male and female neonates (P<0.05)  

Table 8 

Correlation coe�cients of Apgar score and duration of stages of labor of male and female neonates at Alex Ekwueme Federal University
Teaching Hospital 

Duration of stages of Labor Apgar score  

Male Female

First stage of labor -0.178 -0.049

Second stage of labor -0.172 0.264*

*indicate signi�cant relationship (P<0.05)
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Table 8 shows a signi�cant relationship between duration of second stage of labor and Apgar score of female newborn (p>0.05). 

Discussion
The overwhelming religious and cultural supports for child birth through vagina in Africa boost morale of expectant mothers to endure
pains associated with it instead of Caesarean birth. In our locality, the perception that duration of labor for a female birth should be
longer than that of a male birth makes it di�cult for gynecologists to convince an expectant mother to go for Caesarean birth, even when
labor lasts longer than expected. The assertion is likened to the difference in time spent when a married couple makeup for an outing or
a party. Alex Ekwueme Federal University Teaching Hospital Abakaliki is a foremost public tertiary health provider in Nigeria, which
educates mothers on balanced diet, supplements and vaccines during antenatal visits. The hospital provides a general, referral and
specialized clinical services including maternity, childcare, vesicovaginal �stula units, and adopts a consistent labor protocol. We
attempt to develop a handy alternative means to complement existing protocol for term pregnancy investigations in the hospital, using
anthropometric tools. We relied on accurate record of the experienced research assistants and midwives. 

Similar to other studies done in Southern-Nigeria [21,28,29], Singapore [30], Tanzania [31], Dharan [32] and Indonesia [20], the values of
birth weight were within the range of the mean values in our study; 3091.49±429.22g, 3195.18±522.87g and mostly normal (Table 1).
According to past studies in Northern-Nigeria [33,34], gender difference exists in birth weight, which was attributed to dissimilarity in
levels of nutrition, climate conditions and body stature of the population which was studied. Conversely, our study did not establish a
signi�cant mean difference in weight, length and head circumference for male and female birth. The reason could be attributed to the
fact that the mothers were reliably educated on nutrition and supplements, and received routine vaccines and maternity care. Although,
studies of Li and Chang [35] in Eastern Taiwan and Tayeh et al. [36] in Lebanon, and Ng et al. [37] in Kuwait, observed that birth weight
increases as maternal age advances, the increments in birth weight with maternal age was limited to male birth. It also suggested that
male birth weight and length were speci�cally dependent on maternal weight and BMI, and WHR, respectively (Table 2). Our �ndings
were similar to that of Fukuda et al. [38,39], suggesting that maternal body stature at term pregnancy predispose male birth features.  

Concerning the rate of Cesarean deliveries for male and female birth (Figure 1), it was low when compare to the result of Coelho et al
[10], probably, due to the perception that it is for weak ladies in our locality and it is considered when spontaneous vaginal birth fails.
Consequently, expectant mothers request for more time to “push” during labor, instead of cesarean delivery. In fact, the purpose of the
study was to establish an evidence base on anthropometric approach to assist gynecologists convince expectant partners to go for
Caesarean birth, and circumvent prolong labor and its associated problems. Comparing male and female birth, the results reveal that
maternal WHR and birth weight and length could predict mode of delivery of male birth (Table 4). Similar to the results of Siggelkow et
al. [40], it suggests that relatively large maternal waist and hip girths, birth weight and length could be risk factors of male birth through
vagina. The prevalence of macrosomic male birth and large maternal WHR could contribute to Cephalopelvic disproportion, which has
been a risk of spontaneous vaginal delivery [3]. Similar to the �ndings of Biratu et al. [14] and Ezemagu et al [3] male birth has a higher
odd of Macrosomia. Fetal Macrosomia has been associated with labor augmentation with Oxytocin, failed instrumental delivery, wound
complication, thrombosis, adverse reaction of anesthesia and Cesarean delivery [4,33]. 

 

Cesarean delivery, complicated labor, premature birth and high risk pregnancy, could lead to abnormal Apgar score, and maternal
sedation or anesthesia, congenital malformation, trauma and inter-observer variability could in�uence the assessment. Contrary to the
result of Ehrenstein [41] and Hegyi et al., 1998, abnormal Apgar score was associated with relatively large birth weight and Cesarean
birth (Table 6 & 7). Conversely, the prevalence of abnormal Apgar score at 1 minute of birth among Cesarean deliveries was high (male
30.80%, female 41.70%). It could be as a result of prolonging labor or other labor complications which made spontaneous vaginal birth
fail, necessitating the option of Cesarean birth. The reasons for option of Cesarean delivery in our locality as contained in the obstetrics
and gynecology protocol of AEFUTHA were fetal distress, mal-presentation of fetus, Macrosomia, Cephalopelvic disproportion, uterine
inertia, Placenta previa and Pre enclampsia. They were mostly attributed to poor handling of women in labor by birth attendants and late
referral of complicated labor, access to conventional hospitals and cultural perceptions that Cesarean section is for a weak lady in
Nigeria. 

Regarding duration of labor, there was no signi�cant mean difference between the duration of labor for sex (Table 1). Although, the
variation in duration of �rst stage of labor for male birth did correlate with maternal weight and height (Table 2), none of the maternal or
neonatal anthropometric features could predict the duration of �rst stage of labor for sex (Table 5). Similar to the result of Mihret-ab et
al. [43], advanced maternal age and overweight increased the duration of second stage of labor for female birth. Similar to our Ezemagu
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et al [3], abnormal Apgar score of male birth was attributed to prolong labor due to large maternal waist and fetal macrosomia at term
pregnancy. Therefore, relatively young expectant mothers with normal BMI and WHR could be granted more time to “push” during second
stage of labor, since it could enhance the Apgar score at 1 minute of birth in female neonates (Table 8). 

Conclusion
The study reveals that maternal and male birth features tend to be similar, and relatively large maternal WHR at term pregnancy and fetal
macrosomia could be risk factors of male birth through vagina. None of the maternal or neonatal anthropometric features could predict
the duration of �rst stage of labor for male or female birth. Advance age of mothers in pregnancy and overweight and WHR could be
responsible for prolong labor, especially, the second stage of labor for female birth. Furthermore, the study reveals that prolong labor
leads to abnormal Apgar score but granting a closely monitored more time to “push” during second stage of labor enhances the score in
female birth. Perhaps, resolving the above puzzle could explain the difference in duration of labor for female and male birth in our
locality. The study provided a comprehensible means to enable the gynecologists and midwives envisage and advice expectant mothers
on possible risk of birth through vagina, with respect to her baby’s sex and her belief and cultural obligation in our locality.
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Figure 1

Frequency distribution for mode of delivery (male; spontaneous 84.34%, C/S 15.66%), (female; spontaneous 87.24%, C/S 12.76%) and
Apgar score (normal; male 95.70%; female 95.10%), (abnormal; male 4.30% female 4.90%) at Alex Ekwueme Federal University Teaching
Hospital, Abakaliki. 


