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Abstract

Background: Maternal height is a major anthropometric measurement which is associated
with type of bony pelvis and its dimensions. This association is influential regarding delivery
outcomes. The study explores the interrelation between height of mother and type of bony
pelvis among reproductive age females.

Methods: A cross-sectional study was conducted at Sheikh Zayed Hospital, Rahim Yar Khan,
including 384 postpartum females aged18-35 years. Matemal height was taken by a
stadiometer and pelvic type was decided through X Ray pelvimetry. Data were analyzed using
Pearson correlation and Chi-square test.

Results: The mean maternal height was (r = -0.28, p < 0.05) The most common type of pelvis
was found to be gynecoid (38.0 %), followed by android (25.0%), anthropoid (22.0%)
and platypelloid (15.0%). Taller women were more likely to have gynecoid pelvis (r=0.35,
p<0.01), while females categorized as short heighted demonstrated higher frequency of
android pelvis (r = -0.28, p < 0.05).

Conclusion: Maternal height shows a positive correlation with pelvic type. Tall heighted
females are more likely to have gynecoid pelvis which is suitable for vaginal delivery. The

maternal height measurement may help in Obstetric planning.
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Introduction

The anatomical shape of the female bony pelvis plays a vital role in delivery outcomes.
As pelvis is the parturition passage, multiple differences exist in the structure of male
and female pelvis. The female pelvis is broad with low height and blunt bony
markings.! Caldwell and Molly (1933) classified the bony pelvis into four types:
gynecoid, android, anthropoid, and platypelloid. Gynecoid pelvis is widely accepted as
the most suitable type that aids in normal vaginal delivery. On the other hand,
platypelloid and android pelvises are frequently related to complications.>3* Many of
the anthropometric parameters define the pregnancy outcomes but one of the most
important parameters is the maternal height.®* Various studies emphasized the
relationship between maternal height and type of bony pelvis.® These studies
concluded that maternal height is a major factor that impacts the pelvic dimensions,
heighted females have broader pelvis as compared to short heighted females. In
contrast the wider pelvis of tall females serves as a roomier birth canalfacilitating birth
of even good size babies. Hence, the wider pelvises of heighted females act as a positive
factor for normal vaginal delivery. The strong impact of maternal height on obstetrics
and fetal outcomes has been highlighted for ages and even in Demographic Health
Survey (DHS) data from 109 countries.” Maternal body height is a basic and easily
measurable parameter, supposed to reflect pelvic type. This study focuses to explore
the association between maternal height and the pelvic morphology, using
radiographic pelvimetry in South Punjab population.

In hard areas of South Punjab, with limited access to imaging facilities and heavy
patient influx, measurement of maternal height can be used as a simple, non- invasive
indicator for predicting obstetric challenges. South Punjab has a peculiar demographic
and nutritional profile which may affect anthropometric traits including pelvic
development. Although previous studies have explored maternal height in relation to
obstetric outcomes, limited evidence exists on its direct correlation with pelvic
morphology using radiographic pelvimetry in South Punjab populations. Most of the
current data is non South Asian, which is different due to inherent variations in
genetics, anthropometry, nutritional status and socioeconomic status. 2 This study

focuses on this specific regional gap, by using X-ray pelvimetry to




explore the association between maternal height and bony pelvis types in reproductive-
age \ﬁcmen of South Punjab.

Aims and Objectives
The aims and objectives of the present study were to:

1) describethe distribution of maternal height among reproductive-age women
in South Punjab.
2) classify the types of bony pelvis using X-ray pelvimetry.
3) xplore the relationship between maternal height and type of bony pelvis.
Materials and Methods
A descriptive cross-sectional study was conducted at Radiology and Gynaecology
departments of Sheikh Zayed Hospital, Rahim Yar Khan, from May 2024 to October
2024, after ethical approval (IRB No: FRB/BMS/03/017/2024). A total of 384 healthy
postpartum females aged between 18 -35 years were involved through stratified
random sampling . The participants were grouped based on age, height, weight, BMI
and parity. Written consent was taken from subjects meeting the inclusion criteria. After
getting general biodata including name, address, age and mode of delivery, then the
height was measured with the help of stadiometer. X-ray pelvimetry was carried out
using CGR 750 MA X-Ray machine taking both AP and lateral views in erect posture. The
pelvises were demarcated as gynecoid, android, anthropoid and platypelloid. Data was
analyzed through SPSS V25, by incorporating Pearson correlation and Chi-square test,
to explore the assocTatTcns.gp value of <0.05 was considered statistically significant
Results:

Table 1: Demographic Information of Females
5

Variable Mean + SD Range
Age (years) 26.7+4.5 18-35
Height (cm) 150.243.1 145-155
Weight (kg) 67.4+8.5 50-85
BMI 24.1+3.2 18.5-29.9
Parity (number of | 2.1+1.3 0-5
children)

BMI = Body Mass Index; SD = Standard Deviation




Table 1 depicts that among 384 postpartum females, mean age was 26.7+4.5 (range
18- 35 years), mean height was 150.2+3.1 cm (range 145-155), mean weight was
67.4+8.5 kg (range 50-85) and mean BMI was 24.1+3.2 (range 18.5-29.9) while mean

parity was

2.1+1.3 (range 0-5).

Table 2: Frequency of Pelvic Types

Pelvic Type Frequency (n) Percentage (%)
Gynecoid 146 38.0

Android 96 25.0
Anthropoid 84 220
Platypelloid 58 15.0

Total 384 100.0

Table 2 exhibits that among 384 females, majority 146 (38.0%) had gynecoid pelvis,
followed by, android pelvis 96 (25.0%), anthropoid pelvis 84 (22.0%) and platypelloid
pelvis 58 (15.0%). Among these females, majority had gynecoid pelvis which is

considered most favorable type for vaginal delivery.
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Table 3: Association between Pelvic Type and Height of Females

Pelvic Type Tall {n, %) Short (n, %) Total (n)
Gynecoid 135 (92.5%) 11 (7.5%) 146
Android 15 (15.6%) 81 (84.4%) 9%
Anthropoid 13 (15.5%) 71 (84.5%) 84
Platypelloid 11 (19.0%) 47 (81.0%) 58
Total 174 210 384

Out of 384 participants, 174 women were categorized as having tall stature and 210 as

short. Chi-square test showed a statistically significant association between maternal

height and pelvic type (P-value = 0.000).
Table 4: Correlation Between Maternal Height and Pelvic Type

Pelvic Type r p-value
Gynecoid 0.35 <0.01
Android -0.28 <0.05
Anthropoid 0.15 0.12
Platypelloid -0.10 0.32

r = Pearson correlation coefficient

?earson correlation analysis was incorporated to explore the relationship between

maternal height and the type of bony pelvis. A p value of <0.01 and r=0.35(positive

correlation), found between maternal height and the presence of a gynecoid pelvis,

suggested that taller women are more likely to exhibit a gynecoid pelvis, which is

favorable for vaginal delivery. While a p value of <0.05 and r = -0.28 found between

maternal height and android pelvis (negative correlation), indicated that shorter

women are more likely to have an android pelvis, which may lead to poor delivery

outcomes.




Discussion

The pelvis is an anatomically complex and functionally significant bone. It plays a key
role in both human locomotion and obstetrics. The utmost role of bony morphology
of pelvis, in obstetrics is undebatable and makes it one of the most focused bony
element during childbirth as birth canal. The bony pelvis, not only provides protection
to the internal pelvic organs but also plays the important function of transferring
weight and providing a pillar for muscle attachment. The outer surface of the pelvis
stabilizes several strong muscles, including the thigh and gluteal muscles. The positive
impact of maternal height on pelvic dimensions and its subsequent impact on delivery
outcomes always make it interesting for obstetric related researches **. The shape and
dimensions of bony pelvis has a strong impact during childbirth, affecting the labor
outcomes either vaginal or surgical. This study was carried out to know the relationship
of maternal height with types of bony pelvis.

As far as height of the females is concerned, our study disclosed that mean height of
the females was 150.2+3.1 cm. But a study carried out by Softa and fellows (2022)
indicated that the females who participated in their study were taller than females
who participated in our study. They reported that mean height of the females study
was 156.4£6.2 cm.® Another similar study carried out by Salk and comrades (2016)
highlighted that mean maternal height was 160.0 £4.2 cm.* This finding indicates that
the women in their study were taller on average than both the participants in our study
and those in a study conducted by Softa and fellows in 2022. This discrepancy in
height suggests potential differences in population demographics, nutritional status, or
genetic factors that may influence maternal height across different studies. Munabi
and teammates (2016) also elucidated in their study females that included were taller
than the females who enrolled in our study.®

In medical literature, there are numerous classifications of pelvis as per its shape.
Generally, pelvis types can be commonly classified as gynecoid, android, anthropoid
and platypelloid. The vaginal delivery can significantly be difficult, delayed or even
impossible if shape of pelvis is not according to fetus size.!* It was found during study

that most of the females (38.0%) in our study had gynecoid pelvis, followed by, android




pelvis (25.0%), anthropoid pelvis (22.0%) and platypelloid pelvis (15.0%). Among these
females, majority had gynecoid pelvis which is considered most favorable type for
vaginal delivery. The findings of our study showed similarity with study of Vucinic and
companions (2022) which found that the gynecoid pelvic type was the most prevalent,
observed in 28 pelvises (52%). The next rank was of platypelloid pelvisesin 11 cases (20
percent), then anthropoid pelvises in 8 cases (15 percent), and the least type of pelvis
was found to be of android type in 7 cases (13 percent). The high prevalence of the
gynecoid type, often considered as the most favorable for childbirth, aligns with typical
anatomical distribution patterns. While lower occurrence rate of the platypelloid,
anthropoid, and android types examplifies the diversity in pelvic shapes, which can
lead to worse obstetric outcomes. Understanding the distribution of these pelvic types
is crucial for tailoring obstetric care to optimize maternal and fetal health.** The
findings of a recent study done by Polat and coworkers (2023) highlighted that
mainstream of the females (50.9%) had gynecoid pelvis, followed by, anthropoid pelvis
(24.8%), platypelloid pelvis (14.6%) and android pelvis (9.7%).15 But a study performed
by Manandhar and Shrestha (2023) indicated that among females, the prevalence of
gynecoid pelvis was 46.7%.16

The high ratio of gynecoid pelvis seen in taller females asserts the previous findings of
various studies that showed positive relation of height with pelvic morphology. These
findings support the ideology that the measurement of maternal height can help in
predicting risks related to delivery outcomes, especially in hospitals of hard areas
where access to advanced imaging is limited and costly.

Conclusion

This Study concluded that there was a significant relationship between maternal
height and favorable pelvic morphology. The taller women were more likely to have a
gynecoid pelvis which is favorable for vaginal delivery. Measuring maternal height, can
prove to be a simple and effective toolin detection of pelvic type, helping obstetricians
in decision making regarding labor management. More research with larger sample

size is required to assess this association.
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