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ABSTRACT
Objectives: To evaluate the relationship between maternal height of <155 cm and the risk of caesarean delivery due to
failure to progress (FTP) among nulliparous saudi women. Design: Observational cohort study. Material and Method:
A total of 405 term (GA > 37 weeks), uncomplicated singleton nulliparous pregnant women were enrolled on admission
to labour room. The patients were divided into two groups based on maternal height, >155 cm (247 cases) as control
and < 155 cm (158 cases) as study group. The medical records of these women were reviewed. Various baseline clinical
characteristics were collected. Maternal characteristics and maternal and neonatal outcomes were recorded. Results:
Caesarean section rate for all indications was higher among study group than control group (26.6% and 19.4% respectively, p = 0.023). Significant difference was observed in the rate of caesarean delivery due to failure to progress (7.3%
and 12% in control and study group respectively, p-value 0.038). The rate of caesarean delivery due to failure to progress was highest among those with height 150 - 155 cm (p-value 0.022). Mean birth weight was significantly higher
among control group than study group (3137 ± 403 g and 3030 ± 408 respectively, p-value 0.010). Conclusion: Term
singleton nulliparous Saudi pregnant women with maternal height 151 - 154 cm were associated with a greater likelihood of caesarean section for failure to progress. Women with height <150 cm did not have increased cesarean section
rate. However, mean birth weight was significantly lower in this group.
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1. Introduction
Failure to progress is a common cause for performing
elective or emergency Cesarean section. The term “failure to progress” has been used to describe lack of progressive cervical dilatation or lack of descent of fetal
head or both. The active phase of labor begins at a cervical dilatation of 3 to 4 cm or more, and its onset is considered to be a reasonably reliable diagnostic threshold of
active labor because it demarcates the transition from
desultory progression in the latent phase to more rapid
cervical dilatation. In addition, the American College of
Obstetricians and Gynecologists has proposed that the
performance of cesarean delivery for dystocia be specifically indicated only in women in the active phase of
labor [1]. Obstructed labour remains one of the most important causes of maternal mortality in developing countries and failure to progress is the leading cause of both
operative vaginal delivery and caesarean delivery and
their accompanying complications [2,3]. Various methods have been employed for the prediction of FTP, including maternal height, paternal height, maternal and
paternal head circumference, maternal shoe size and different pelvi-metric measurements.
There is a numbers of studies [4-9] that have reported
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correlation between maternal height and assisted delivery,
i.e. forceps extraction, Caesarean section, while others
[10,11] have failed to find such correlation. These studies
were conducted in different populations with different
cut-off points for labeling the lady as having short stature.
Maternal height, which is easy to measure, has been reported to be a useful tool to predict difficult childbirth
and FTP. Maternal height of <155 cm has been reported
as an obstetric risk factor for dystocia due to FTP, and
thus for caesarean section. In addition, several studies
found maternal short stature to be associated with adverse perinatal outcomes including low birth weight and
neonatal asphyxia. The present study was aimed to evaluate the relationship between maternal height of <155 cm
and the risk of caesarean delivery due to FTP among
Saudi women admitted for delivery in King Fahed University hospital. In addition, pregnancy outcomes were
also evaluated.

2. Material and Methods
A retrospective cohort study was conducted at King
Fahed University Hospital. A total of 405 term (gestational age > 37 weeks), uncomplicated singleton nulliparous pregnant women between January 2006 to January
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2009 were enrolled on admission to labour room. The
patients were divided into two groups, i.e. 158 mothers
with height of <155 cm (Study group) and 247 mothers
with height of 155 cm or more (Control group). Mothers
who are exactly 155 cm tall were included in the control
group. Controls were randomly selected from pregnant
women who were admitted in the same day as women in
the study group. Exclusion criteria included pregnancy
with medical or obstetric complications, those with nonvertex presentation of the fetus, those with fetal anomaly
or fetal death, and those who were indicated for elective
caesarean section, e.g., placenta previa, previous uterine
scar and intrauterine growth restriction. The medical records of these pregnant women were reviewed. Various
baseline clinical characteristics were collected. Maternal
and neonatal outcomes were recorded. Failure to progress was defined as no cervical dilatation during the
active phase of labor for at least 2 hr or no descent of the
fetus’s head during the second stage of labor for at least 1
hr despite adequate uterine contraction. This was considered an indication for cesarean delivery for failure to
progress. Univariate analysis was used to compare various characteristics between the two groups, either by
Chi-square test, fisher exact test or Student’s t test as
appropriate. P value of less than 0.05 was considered of
statistical significance.

3. Results
During the study period, a total of 405 nulliparous pregnant women who met the criteria, were enrolled: 158 in
study group and 247 in the control group. Table 1 shows
comparison of baseline characteristics between the two
groups. Both groups were comparable with regard to age,
gestational age and body mass index.
Table 2 shows comparison of the route of delivery
between the two groups when caesarean section was
stratified by its indication. No significant difference was
observed in the rate of caesarean delivery due to FTP
(12% and 7.3% in study and control group respectively, p
= 0.376). Comparison of neonatal characteristics was
shown in Table 3. Mean birth weight was significantly
lower in the study group than in the control group (3030
± 408 g and 3137 ± 403 g respectively, p < 0.010). Low
birth weight (<2500 g) was similar in both groups. No
birth asphyxia was observed in both groups.
When maternal height was reclassified in to 3 groups;
< 150 cm (51 women), 151 - 154 cm (107 women), and >
155 cm (247 women), significant differences in caesarean delivery due to FTP were observed as shown in Table 4. The rate of caesarean delivery due to FTP was
highest among those with height 151 - 154 cm while the
rates in the other 2 groups were comparable. Pregnant
women shorter than 150 cm have significantly lower
fetal birth weight (Figure 1).
Copyright © 2012 SciRes.

Table 1. Baseline characteristics of pregnant women.
Characteristics

Control group
(n = 247)

Study group
p-value
(n = 158)

Mean age ± SD (years)

23.6 ± 4.3

23.8 ± 4.5

0.086

Mean gestational age ± SD
(weeks)

39.5 ± 1.24

39.3 ± 1.32

0.094

Body Mass Index

28.77± 5.28

29.28 ± 5.58

0.131

Table 2. Route of delivery.
Route of delivery

Control group Study group
(n = 247)
(n = 158)

p-value

Vaginal delivery

199

116

0.02

Vaccum delivery

6

4

0.25

Cesarean section due to FTP

18

19

0.038

Cesarean section due to
fetal distress

24

19

0.10

Table 3. Neonatal outcome.
Neonatal outcome

Control group
(n = 247)

Study group
(n = 158)

p-value

Mean birth weight ± SD (gm)

3137 ± 403

3030 ± 408

0.010

2 (1%)

3 (1.8%)

0.221

Low birth weight (>2500)

Table 4. Rate of cesarean section due to FTP among different maternal height.
Maternal height

Rate of cesarean section due to FTP.
N/Total (%)

p-value

<151 cm

4/51 (7.8%)

0.89

151 - 155

15/107 (14%)

0.022

>155

18/247 (7.3%)

0.222

315
310
305
300
295
290
<150cm

151-155cm

>155cm

Figure 1. Birth weight in the three groups according to maternal height.
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4. Discussion
Maternal height, which is easy to measure, has been reported to be a useful tool to predict difficult childbirth
and failure to progress [6-12]. There is conflicting results
in the literature regarding the association between the
short stature and the risk of cesarean section, some reporting significant increase in the rate of cesarean section
in short mothers while other studies reporting no significant difference. One of the reasons for these differences
might be because these studies are using different cut-off
points for the definition of short stature. The cut-off point
most commonly used by many authors range from 152 155 cm. However, there was one study using >140 cm as
the definition of short stature in Saudi women [13]. This
might be appropriate cut off point in Asian populations.
The studies with higher cut-off points are mainly done in
America, Europe and Africa where the average height for
these populations are higher than our population. Previous studies have reported that maternal short stature was
an independent risk factor for caesarean delivery regardless of its association to dystocia, a major cause for caesarean delivery among short parturient women [14].
In this study, significant association was observed between maternal short stature (<155 cm) and the rate of
caesarean section due to failure to progress. Higher cesarean section rate was observed among short stature
mothers (12% and 7.3% in study and control groups,
respectively, p-value 0.038). But when maternal height
was reclassified, it was found that cesarean section rates
due to FTP increased significantly among women who
were 151 - 154 cm tall. While those who are <150 cm did
not have increased rate of cesarean section compared to
the control group (7.3% and 7.8% in control and <150
cm group, respectively). This could be due to the significantly lower birth weight among this group compared to
the study group (2992 gm and 3137 gm in the control and
the <150 cm group, respectively).
Some studies have reported that some adverse perinatal outcomes were associated with maternal short stature,
including low birth weight and neonatal asphyxia [15-18].
These findings were not confirmed in this study. In this
study, significantly lower mean birth weight among mothers with short stature has been observed but might be
without clinical significance (difference of 100 g). In addition, low birth weight was similar among mothers with
short stature and control group. However, no birth asphyxia was found in any newborn. There was no significant difference in the Body mass index between the control and the study group (28.77 and 29.28 in the control
and the study group, respectively). However, when
pregnant women were reclassified into two groups according to their BMI, there was significant difference in
the rate of cesarean section due to FTP. Laboring women
with body mass index of >26 have 12.1% rate of CesarCopyright © 2012 SciRes.

ean section and those of BMI of <26 were 5.2% (p-value
0.014).
The limitation of our study included minor errors that
are inevitable due to the nature of retrospective data.
Some information might not be accurate and some mothers might be misclassified due to inaccuracy of their recorded height. However, such errors should only be
minimal. In addition, we did not know if mothers who
underwent caesarean section from other indications than
FTP actually had FTP or not since caesarean section due
to fetal distress could have taken place before FTP could
be diagnosed. In addition, data on other factors related to
FTP such as pelvimetry were not available.
More data about the anthropometric measurement in
the Saudi pregnant women is needed to establish the
normal distribution of maternal height in our population.
It can not be overestimated that we can not use cut-off
point for the definition of stature based on other populations. Because the likelihood of having a normal vaginal
delivery was still very good, maternal height alone
should not affect the management of labour and decision
on route of delivery, especially very short pregnant
women as they tend to have smaller babies. However the
combination of other risk factors with maternal height
may be of more clinical use in the management and decision-making process of laboring women.
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