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ABSTRACT

Background: Dystocia is one of the important causes of maternal morbidity and mortality in low-income countries. This study was
aimed to determine the diagnostic accuracy of maternal anthropometric measurements as predictors for dystocia in nulliparous women.
Materials and Methods: This prospective cohort study was conducted on 447 nulliparous women who referred to Omolbanin
hospital. Several maternal anthropometric measurements such as height, transverse and vertical diameters of Michaelis sacral
rhomboid area, foot length, head circumference, vertebral and lower limb length, symphysio-fundal height, and abdominal girth
were taken in cervical dilatation <5 cm. Labor progression was controlled by a researcher blind to these measurements. After
delivery, the accuracy of individual and combined measurements in prediction of dystocia was analyzed. Dystocia was defined
as cesarean section and vacuum or forceps delivery for abnormal progress of labor (cervical dilatation less than 1 cm/h in the
active phase for 2 h, and during the second stage, beyond 2 h or fetal head descend less than 1 cm/h).

Results: Among the different anthropometric measurements, transverse diameter of the Michaelis sacral rhomboid area 9.6 cm,
maternal height < 155 cm, height to symphysio-fundal height ratio <4.7, lower limb length <78 cm, and head circumference to height
ratio = 35.05 with accuracy of 81.2%, 68.2%, 65.5%, 63.3%, and 61.5%, respectively, were better predictors. The best predictor
was obtained by combination of maternal height <155 cm or the transverse diameter of the Michaelis sacral rhomboid area <9.6
cm and Johnson'’s formula estimated fetal weight 23255 g, with an accuracy of 90.5%, sensitivity of 70%, and specificity of 93.7%.
Conclusions: Combination of other anthropometric measurements and estimated fetal weight with maternal height in comparison
to maternal height alone leads to a better predictor for dystocia.
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INTRODUCTION

ystocia or abnormal progress of labor is the most

common maternal problem and cause of burden

in low-income countries.!*? It is estimated that
600,000 maternal deaths occur due to pregnancy and
delivery disorders each year in the world,"® of which 95%
is reported from developing countries, and in 30% of the
cases, the problem is cephalopelvic disproportion.®#
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MATERIALS AND METHODS

This is a case—control prospective double-blind study
conducted on 447 nulliparous women referring to
maternity ward of Omolbanin hospital in Mashhad with
term gestational age (38-42 weeks), single tone pregnancy,
and vertex presentation during Nov 2008-July 2009. The
research project was approved by the ethical consideration
committee of Mashhad University of Medical Sciences and
an informed consent was taken from all the subjects. Sample
size, after a pilot study with confidence level of 99% and
optimum error of 1%, was determined by ratio estimation
formula. The women with history of pelvis fracture,
asymmetric pelvis, foot lameness, clearly pelvic contraction in
clinical examination, BMI > 30 kg/m?,18< age <35 years,
severe anxiety and 2500< neonatal weight <4000 g, and
CS due to other reasons except dystocia were left out of
the study. Maternal anthropometric measurements included
head circumference, foot length, vertebral and lower limb
length, symphysio-fundal height, abdominal girth, maternal
height, transverse and vertical diagonals of Michaelis sacral
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rhomboid area, and intertrochanteric diameter in labor
cervical dilatation <5 cm (latent phase until the first stage
of active phase), which were taken by a unique researcher.
Mothers’ foot length was measured by a wooden ruler, head
circumference as the distance between highest occipital
peak and mid-forehead line, the length of vertebra as the
distance between the first cervical vertebra and the end of
sacrum bone, and the length of lower limbs was measured
in the right side of the body as the distance between femoral
trochanter and heel. Transverse diagonal of the Michaelis
sacral rhomboid area (the distance between two notches
in superior posterior iliac spines in two transversal ends of
sacrum) and vertical diagonal of Michaelis sacral rhomboid
area (the distance between the fifth lumbar and the last
sacral vertebra) were measured. All measurements were
made using a measuring tape, while the mothers were in a
standing position [Figure 1]. Mothers” height was measured
in standing position, following the height measurement
standards. The intertrochanteric diameter was measured
by Breisky pelvimeter in standing position.

Symphysio-fundal height was measured by a measuring
tape after being sure of mothers’ bladder voiding and
correction of mothers’ uterine deviation by measurement
of the distance between superior edge of symphysis and
uterine fundus and abdominal girth at the level of the
umbilicus while in supine position. Maternal prepregnancy
weight or that of the first trimester was collected based
on recorded data in maternal prenatal files and BMI was
calculated based on that. Data related to labor and delivery
were collected through constant control of the patients
during labor and delivery. Estimation of fetal weight
was conducted by two methods. In Johnson’s formula,
the height of uterus was measured, and in case of fetal
engagement, it was subtracted by 12 and multiplied by
155. In the other method, used in the present study, fetal
weight was calculated by multiplication of uterine height by
mothers’ abdominal circumference. In order to delete tool
error and researcher’s bias, all the subjects’ anthropometric
measurements were repeated and their mean was
considered as the final value. The data associated with
these anthropometric measurements were not given to the
researcher conducting labor control. Labor control was
conducted by observing and recording cervical dilatation
and fetal head descend every hour by the same researcher.
For labor in the form of CS or vacuum, in addition to the
existence of efficient contractions of the uterus, in the
active stage of delivery, cervical dilatation <1 cm/h for
two straight hours, and in the second stage of delivery,
fetal head descend <1 cm/h, and/or when the length of
this stage was more than 2 h,1'8! it was considered as
a criterion for dystocia. Number, severity, and length of
uterus contractions were calculated by manual touch
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of uterine head. In the active stage of delivery (cervical
dilatation =4 cm), existence of three to five contractions in
10 min lasting for =40 s, and when touching the fondues
of uterus in a mid-severe contraction, if the researcher’s
hand fingers could not dent the abdominal muscle were
considered as efficient uterine contractions. The subjects
were divided into two groups of normal delivery and
dystocia after delivery. Type of delivery was considered
as a golden standard of pelvic capacity, and maternal
anthropometric diagnostic value was calculated based
on that. It should be noted that in selection of the cut-off
points for anthropometric measurements, the obtained
numerical value of these measurements was of great
importance. With regard to the fact that precise detection
of both healthy and diseased individuals is important, to
prevent unnecessary referral of healthy individuals and/
or not referral of unhealthy individuals, it was tried to
consider the cases with the highest accuracy in addition
to high level of sensitivity and specificity (>50%) as the
cut-off points. So, sensitivity and specificity for percentiles
and quarters of various anthropometric measurements
in the study population were calculated, and in the
second percentile, transverse diagonal of Michaelis sacral
rhomboid area <9.6 cm was considered as its cut-off
point. In the third percentile, maternal height <155 cm
was considered as its cut-off point. In the fourth percentile,
intertrochanteric diameter <31 cm; in the fourth percentile,
ratio of height to fundal height <4.7; in the third percentile,
lower limbs’ length <78 cm; in the sixth percentile, ratio of
head circumference to height =35.05; in the first quarter,
foot length <23 cm; in the second quarter, fetal estimated
weight by Johnson’s formula =3255 g; in the second
quarter, fetal weight estimated by multiplication of uterine
height by abdominal circumference =3255 g; in the sixth
percentile, fundal height >33 cm; in the second quarter,
mother’'s BMI >22 kg/m?; in the second quarter, vertebral
length <58.5 cm; in the sixth percentile, abdominal
circumference >98.6 cm; in the second quarter, head
circumference >55 cm; in the second quarter, vertical
diagonal of Michaelis sacral rhomboid area <9.5 cm;
in the sixth percentile, lower limb length to height

i

Figure 1: C, intertrochanteric; F, Breisky pelvimeter; OP, transverse
diagonal of the Michaelis sacral rhomboid area; CD, vertical diagonal
of the Michaelis sacral rhomboid area
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ratio <50.6; and in the s econd quarter, vertebral length to
height ratio <36.8 were considered as the anthropometric
measurement cut-off points. The data were analyzed by
SPSS version 16. Comparison of mean anthropometric
measurements in the two groups of normal delivery and
dystocia was conducted by Mann—-Whitney and Student’s
t-test. Various percentiles and quarters of height and
pelvic diameters were calculated, and the sensitivity and
specificity, positive and negative indicative values, and
their accuracy were manually calculated.

ResuLTs

In this research, 527 nulliparous women entered the
study of whom 80 were excluded due to CS from any
other cause except dystocia, such as meconium fetal
amniotic fluid (n = 25), fetal distress (n = 16), fetal
macrosomia (n = 4), abruption placenta (n = 2), severe
vaginal bleeding (n = 3), brow presentation (n = 1),
birth weight <2500g (n = 1), no response of ineffective
uterine contraction to oxytocin (n = 3), and severe pelvic
contraction (n = 25). Finally, 447 had delivery, of whom
56 subjects (12.5%) had dystocia including 9 subjects (2%)
with vacuum delivery and 47 subjects (10.5%) with CS.
Total of 391 subjects (87.5%) had normal delivery. Mean
mothers’ height (P = 0.002), the transverse diagonal of
the Michaelis sacral rhomboid area (P = 0.000), lower
limb length (P = 0.016), and height/symphysio-fundal
heightratio (P = 0.001) were significantly less in dystocia
group. Mean vertebral length was less in dystocia group,
but not significant (P = 0.0691). Mean ratio of head
circumference to height was significantly higher in
dystocia group (P = 0.012), and mean symphysio-fundal
height (P = 0.059), estimation of fetal weight through
Johnson’s method (P = 0.059), estimation of fetal
weight by multiplication of symphysio-fundal height
by abdominal girth (P = 0.072), and mean abdominal
girth (P = 0.310) were higher in dystocia group, but
not statistically significant. Mean vertical diagonal of
the Michaelis sacral rhomboid area, intertrochanteric
diameter, BMI, head circumference, foot length, vertebral
length to height ratio, and lower limb length to height ratio
were not significantly different in the two groups [Table 1].

On evaluation of diagnostic values of height and each of
the anthropometric measurements alone, the transverse
diagonal of the Michaelis sacral rhomboid area with
sensitivity of 60.7%, specificity of 84.1%, and accuracy of
81.2% had the highest diagnostic value. After that, mothers’
height with sensitivity of 50%, specificity of 70.8%, and
accuracy of 68.2% was in the second rank. Ratio of height to
fundal height with accuracy of 63.5%, lower limb length with
accuracy of 63.3%, head circumference to height ratio with
accuracy of 61.5%, and their respective diagnostic values

were almost similar to that of mother’s height. Other pelvic
measurements presented lower diagnostic values [Table 2].

Combination of mothers’ height with most of the maternal
anthropometric measurements in comparison with the
diagnostic value obtained for height and each of the
anthropometric measurements alone led to a better predictor
of dystocia, of which combination of the third percentile
of mothers’ height <155 cm with the second percentile of
the transverse diagonal of the Michaelis sacral rhomboid
area <9.6 cmwith a sensitivity of 58.3%, specificity of 89.9%,
and accuracy of 86.2% was the best predictor for dystocia.
Combination of mothers’ height with uterine height >33 cm
with an accuracy of 73.7%, combination of mothers’ height
with estimation of fetal weight by Johnson’s method with
an accuracy of 73.3%, combination of mothers’ height with
lower limb length with an accuracy of 71.5%, combination
of mothers’ height with abdominal circumference with an
accuracy of 71.5%, and combination of mothers’ height
with foot length with an accuracy of 69.2%, in comparison
with mothers’ height alone, led to a better predictor for
dystocia. Combination of height with other anthropometric
measurements in comparison with mothers’ height alone
did not result in a better predictor [Table 3]. Combination
of estimated fetal weight by Johnson’s method with
pair combination of height and other anthropometric
measurements led to a better predictor for dystocia, and the
highest diagnostic value obtained in the present study was for
combination of the third percentile of mothers’ height with
the second percentile of transverse sacral Michaelis diameter
and the second quarter of fetal weight estimation through
Johnson’s formula with a sensitivity of 70%, specificity of
93.7%, and accuracy of 90.5% [Table 4].

DiscussioN

In the present study, with the goal of achieving better
predictors for dystocia, in addition of height, we calculated the
other maternal anthropometric measurements: mothers’ head
circumference, head circumference to height ratio, lower limb
length, lower limb to height ratio, vertebral length, vertebral
length to height ratio, transverse and vertical diagonals of
Michaelis sacral rhomboid area, intertrochanteric diameter,
height to symphysio-fundal height ratio, and abdominal girth.

The accuracy obtained for mothers’ height <155 cm
was 68.2%, with a sensitivity of 50% and specificity of
70.8%. Among the various maternal anthropometric
measurements, the transverse diagonal of the Michaelis
sacral rhomboid area =9.6 cm with an accuracy of
81.2%, sensitivity of 60.7%, and specificity of 84.1% was
the best predictor for dystocia, and had a high accuracy,
sensitivity, and specificity compared to mothers’ height.
Height to symphysio-fundal height ratio =<4.7, lower
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Table 1: Mean of maternal anthropometric measurements in
the two groups, normal delivery and dystocia

Group
Variable Normal Dystocia Total Mann-
delivery Whitney and
MiSD  MiSD  MSD tSt”tde“t "
(n=391)  (n=56)  (n=47) '‘esStresulis
Maternal height ~ 158.4+5.3 155.8+6.4 158.0+5.5 Z=-3.077
P=0.002
Transverse 10.3+0.7 9.7¢0.9 10.3x0.7 Z=-5.866
diagonal of P=0.000
Michaelis sacral
rhomboid area
Vertical diagonal ~ 9.4+0.9 9.6+1.0 9.4+0.9 7=1.28
of Michaelis P=0.200
sacral rhomboid
area
Intertrochanteric ~ 31.1£1.8 31.0+2.2 31.1+1.9 Z=-0.558
diameter P=0.557
Maternal body 22.1+3.3 22.5+3.7 22.2+3.4 t=0.769
mass index df=445
P=0.442
Head 54.7+422 54.6+1.3 54.6+2.0 Z=-1.146
circumference P=0.254
Foot length 23.5+1.1 23.1+1.4 23.4+1.2 7=1.202
P=0.229
Vertebral length  58.5+3.6 57.5+2.8 58.3+3.5 7=1.816
P=0.069
Lower limb 79.7+3.7 78.4+4.0 79.3+3.9 7=2.409
length P=0.016
Symphysio- 32.6+442 33.3t2.6 32.7+24 7=1.888
fundal height P=0.059
Abdominal girth 98.646.6 99.9+8.2 98.8%6.9 t=-1.610
df = 682
P=0.031
Head 346115 351+14 34.7+1.5 t=519.2
circumference to df=319
height ratio P=012.0
Height to fundal ~ 4.840.39 4.6+0.41 4.8+0.3 t=264.2
height ratio df=326
P=001.0
Vertebral length  36.9t1.6 36.9+1.3 36.9+1.6 t=0.058
to height ratio df=445
P=0.954
Lower limb 50.2+1.6 50.3+1.5 50.2+1.6 t=-0.565
length to height df=445
ratio P=0.573
Estimated 3204+378 38111409 4048+382 Z=-1.88
fetal weight P=0.059
(Johnson’s
formula)
Estimated fetal 3223+385 33551488 32441404 t=-1.809
weight by fundal df=283
heightxabdominal P=072.0
girth

SD: Standard deviation

limb length <78 cm, maternal head circumference to
height =35, fetal weight estimation =3255 g (Johnson’s
method), fetal weight estimation =3255 g by multiplication

of symphysio-fundal height with abdominal girth,
symphysio-fundal height >33 cm, mothers’ BMI >22 kg/m?,
vertebral length <58.5 cm, abdominal girth >98.6 cm,
intertrochanteric diameter <31 cm, and vertical diagonal
of Michaelis sacral rhomboid area <9.5 cm had a higher
sensitivity in the prediction of dystocia compared to
mothers’ height, but their obtained specificity and accuracy
were lower than those of mothers’ height. Mothers’ foot
length <23 cmand head circumference >55 c¢cm had lower
sensitivity, specificity, and accuracy compared to mothers’
head. Few studies have compared the diagnostic value of
maternal anthropometric measurements with height. In
the study of Liselele et al., (2000)8 the cut-off points of
pelvic diameters were selected based on percentile 10 of
their society, and their obtained sensitivity, specificity, and
positive likelihood ratio for mothers’ height were 21.%,
93.8%, and 3.5, respectively. Transverse diagonal of
Michaelis sacral rhomboid area with a sensitivity of 42.9%,
specificity of 91.1%, and positive likelihood ratio of 4.8,
and intertrochanteric diameter with a sensitivity of 38.1%,
specificity of 89.4%, and positive likelihood ratio of 3.6 were
better predictors for dystocia compared to mothers’ height.®!
In Rozenholc et al., (2007) report, mothers’ height with a
sensitivity of 28.6%, specificity of 98.4%, and positivity
likelihood ratio of 18.4 was the best predictor for dystocia
and other maternal anthropometric measurements had
lower diagnostic value. For transverse diagonal of Michaelis
sacral rhomboid area, they found a sensitivity of 45.9%,
specificity of 92.7%, and positivity likelihood ratio of 6.3.
Although it had a higher sensitivity compared to mothers’
height, its specificity and positive likelihood ratio were
lower, and the intertrochanteric diameter with a sensitivity
of 26.5%, specificity of 88.9%, and positive likelihood ratio
of 2.4 had lower diagnostic value compared to mothers’
height.!’ The calculated sensitivity for mothers’ height
and transverse diagonal of Michaelis sacral rhomboid
area in our study was more than the sensitivity obtained
in the aforementioned studies and is not consistent with
them, possibly due to different determined cut-off points
in our study, which have been obtained based on the best
sensitivity, specificity, and accuracy calculated by various
percentiles and quarters. In our study, the diagnostic value
of transverse diagonal of Michaelis sacral rhomboid area
was higher than the diagnostic value of mothers’ height,
which is consistent with the results of Liselele et al.®®!

Benjamin et al., (2011) determined the cut-off point
of maternal anthropometric measurements based on
Rock’s curve, and calculated sensitivity, specificity, and
positive predictive value for mothers’ height <155.5 cm
as 70.4%, 52.1%, and 15.4%, respectively. They reported
that mothers’ foot length <23 cm with a sensitivity of
77.8, specificity of 58.6%, and positive predictive value
of 18.6% had a better prediction value compared to
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Table 2: Diagnostic values of maternal anthropometric measurements for dystocia prediction

Variable Sensitivity Specificity Positive predictive Negative predictive Accuracy
(%) (%) value (%) value (%) (%)
Second decile of transverse diagonal of Michaelis sacral 60.7 84.1 35.4 93.7 81.2
rhomboid area (<9.6 cm)
Third decile of maternal height (€155 cm) 50.0 70.8 19.7 90.8 68.2
Forth decile of height to fundal height ratio (<4.7) 55.3 67.0 19.3 91.2 65.5
Third decile of lower limb length (<78 cm) 51.7 64.9 17.4 90.3 63.3
Sixth decile of head circumference to height ratio (235.05) 53.5 62.7 17.3 90.4 61.5
First percentile of foot length (<23 cm) 46.4 56.7 13.3 88.0 55.4
Second percentile of estimated fetal weight 62.5 52.4 15.8 90.7 53.6
(Johnson’s formula) (23255 g)
Second percentile of estimated fetal weight by fundal 61.7 52 14.8 90.9 53.3
heightxabdominal girth (23255 g)
Sixth decile of symphysio-fundal height (>33 cm) 62.5 52.1 15.6 90.6 53.4
Second percentile of vertebral length to height ratio (<36.8) 51.7 53.09 13.7 88.4 52.9
Second percentile of maternal body mass 60.7 51.2 15.1 90.0 52.4
index (<22.06 cm)
Second percentile of vertebral length (<58.5 cm) 62.5 50.8 15.4 90.4 52.3
Sixth decile of abdominal girth (>98.6 cm) 57.1 50.1 14.0 89.0 51.0
Fourth decile of intertrochanteric diameter (<31 cm) 57.0 47.5 13.5 88.5 48.7
Second percentile of head circumference (>55 cm) 46.4 48.0 11.3 86.2 47.8
Sixth decile of lower limb length to height ratio (<50.6) 55.3 43.9 12.5 87.1 45.3
Second percentile of vertical diagonal of Michaelis sacral 57.1 355 11.2 85.2 38.2

rhomboid area (<9.5 cm)

Table 3: Diagnostic values of combining of maternal height with other maternal anthropometric measurements

Variable Sensitivity Specificity Positive predictive Negative predictive Accuracy
(%) (%) value (%) value (%) (%)

Third decile of maternal height with second decile of 58.3 89.9 43.7 941 86.2

transverse diagonal of Michaelis sacral rhomboid area

Third decile of maternal height (155 cm) + sixth decile 62.9 75 27.4 93.1 73.4

of symphysio-fundal height (>33 cm)

Third decile of maternal height (<155 cm) + 62 75 28.5 92.5 73.3

third percentile of Johnson’s estimated fetal

weight (23255 g)

Third decile of maternal height (<155 cm) + third decile 51.1 74.5 244 90.5 71.5

of lower limb length (€78 cm)

Third decile of maternal height (<155 cm) + sixth decile 58.3 73.2 22.9 92.8 71.5

of abdominal girth (>98.6 cm)

Third decile of maternal height (<155 cm) + first 47.6 73 24 88.6 69.2

percentile of foot length (<23 cm)

Third decile of maternal height (<155 cm) + second 46.1 70.1 17.9 90.8 67.1

percentile of head circumference (>55 cm)

Third decile of maternal height (<155 cm) + second 59.4 67.3 21.5 91.6 66.3

percentile of vertebral length (<58.5 cm)

Third decile of maternal height (<155 cm) + fourth 55.5 65.2 19.6 90.5 63.9

decile of intertrochanteric diameter (<31 cm)

Third decile of maternal height (<155 cm) + second 57.1 56.8 16.8 89.5 56.8

percentile of vertical diagonal of Michaelis sacral
rhomboid area (9.5 cm)

mothers’ height and transverse diagonal of Michaelis  for dystocia compared to mothers’ height,?” which is
sacral rhomboid area <10.4 was not a better predictor = not consistent with the present study. In the study of
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Table 4: Diagnostic values of combining different deciles and percentiles of maternal height with pelvic diameters and pelvic

diameters with each other by the highest validity

Variable Sensitivity Specificity Positive Negative Accuracy

(%) (%) predictive predictive (%)
value (%) value (%)

Third decile of maternal height+second decile of transverse 70 93.7 63.6 95.2 90.5

diagonal of Michaelis sacral rhomboid area+second percentile

of Johnson'’s estimated fetal weight (23255 g)

Third decile of maternal height (155 cm)+ third decile of 64 78.7 37.2 91.7 76.3

lower limb length (<78 cm)+ second percentile of Johnson’s

estimated fetal weight (23255 g)

Third decile of maternal height (£155 cm)+ second percentile 73.6 71.6 31.8 93.8 72

of vertebral length (<58.5 cm)+ second percentile of Johnson’s

estimated fetal weight (23255 g)

Third decile of maternal height (€155 cm)+ fourth decile of 75 70 28.5 94.5 70.6

intertrochanteric diameter (€31 cm)+ second percentile of

Johnson’s estimated fetal weight (=3255 g)

Third decile of maternal height (<155 cm)+ second 56.2 65.4 24.3 88.3 63.9

percentile of vertical diagonal of Michaelis sacral rhomboid
area (£9.5 cm)+ second percentile of Johnson’s estimated fetal
weight (23255 h)

Rozenholc et al., (2007) and Benjamin et al., (2011)
symphysio-fundal height, mothers’ foot length, vertical
diagonal of Michaelis sacral rhomboid area <10.1, fetal
weight estimation by Johnson’s formula and abdominal
girth had lower specificity compared to mothers’
height.['5201 [n the study of Van Bogaert et al. (1999),
the mean lengths of lower limb in the groups of
natural delivery and dystocia were 91.3 and 89.3 cm,
respectively (P = 0.014), the mean lengths of vertebra
in normal delivery and dystocia groups were 75.2 and
73.8 cm, respectively (P = 0.0003), and the mean
mothers’ heights in normal delivery and dystocia groups
were 157.6 and 154.1 cm, respectively (P = 0.0001).21
In the study of Barnhard et al., (1997) the mean ratios of
height to symphysio-fundal height in normal delivery and
dystocia groups were 7 and 3.7, respectively (P = 0.02).22
In the study of Connolly et al., (2003) the mean mothers’
head circumference values in normal delivery and
dystocia groups were not significantly different, but the
mean ratios of head circumference to height in normal
delivery and dystocia groups were 34 and 35.1,
respectively (P = 0.001).2% Their results are in line with
ours. Some researchers have argued that an increase in
the ratio of head circumference to height in animals is a
risk factor for dystocia. They reasoned that the women
with high ratio of head circumference to height possibly
have faced a growth disorder in their fetal period, leading
to an imbalance in their ratio of head circumference to
height, and consequently, this growth disorder may have
affected their pelvis size.?® The ratio of lower limb to height
is an important predictor for nutrition and health status
of individuals, so women with malnutrition face shortness
of vertebra and acute shortness in their lower limb as
well as a reduction in the ratio of lower limb to height.?*
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Malnutrition in childhood is an important risk factor for
bones’ growth and shortness, which can be associated
with growth disorder of pelvic bones.”

Adolf Michael suggested the importance of Michaelis
sacral rhomboid area in the evaluation of pelvic capacity
for the first time in 1851.2° Abnormal size of Michaelis
sacral rhomboid area is a predictor for mothers’ shape
and abnormal pelvic size,!?>?%! and in pelvises with
stenosis, its transverse diameter is shorter than its
vertical diameter.?®! The distance between femoral great
trochanters is associated with transverse pelvic diameter
and in a number of studies has been reported to have a
better diagnostic value compared to mothers’ height.®! Fetal
size is estimated through different measurement methods
such as measurement of symphysio-fundal height,
abdominal girth, calculation of fetal weight by Johnson’s
formula, and multiplication of symphysio-fundal height
with abdominal girth. Fetal size alone is not counted as
an appropriate criterion for an unsuccessful delivery, as in
most of the cases, cephalopelvic disproportion is observed
among the fetuses with their weight in a normal range.**!
Therefore, evaluation of the imbalance of fetal size with
mothers’ pelvis can be a better criterion to predict dystocia
compared to fetal weight alone.?” These results are in
accordance with those of the present study which showed
the ratio of height to symphysio-fundal height was a better
predictor for dystocia compared to symphysio-fundal
height alone. In the present study, combination of mothers’
height with different anthropometric measurements led
to better predictors for dystocia compared to mothers’
height alone. Combination of mothers’ height <155 cm
with transverse diagonal of Michaelis sacral rhomboid
area <9.6 cm with an accuracy of 86.2%, sensitivity of
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58.3%, and specificity of 89.9% yielded the best predictor.
After this, combination of cut-off points of mothers’
height with symphysio-fundal height >33 cm, mothers’
height with fetal weight =3255 g by Johnson’s formula,
mothers’ height with lower limb length <78 cm, and
mothers’ height with abdominal girth >98.6 cm were
better predictors concerning sensitivity, specificity, and
accuracy, respectively. In Rozenholc et al., (2007) and
Liselele et al., (2003) study, combination of mothers’” height
with transverse diagonal of Michaelis sacral diameter,
intertrochanteric diameter, mothers’ foot length, and
symphysio-fundal height resulted in better predictors
concerning sensitivity and specificity.!>1%!

Benjaminet al., (2011) suggested combination of mothers’
height with fetal weight estimation by Johnson’s formula
and measurement of mothers’ foot length as better
predictors compared to mothers’ height alone.?”

In the present study, maternal anthropometric measurements
in addition to height and fetal weight estimation by
Johnson’s formula were combined, and among the
triple combinations, the highest accuracy (90.5%) was
for combination of mothers’ height, transverse diagonal
of Michaelis sacral rhomboid area, and estimated fetal
weight by Johnson’s formula, with a sensitivity of 70% and
specificity of 93.7%, which was better than the combination
of height and transverse diagonal of Michaelis sacral
rhomboid area concerning specificity and accuracy. Triple
combination of fetal estimated weight with height and
lower limb length with a sensitivity of 64 %, specificity of
78.7%, and accuracy of 76.3%, triple combination of fetal
estimated weight with height and vertebral length with a
sensitivity of 73.6%, specificity of 71.6%, and accuracy of
72%, and triple combination of fetal estimated weight with
height and intertrochanteric diameter with a sensitivity of
75%, specificity of 70%, and accuracy of 70.6% resulted
in better predictors concerning sensitivity, specificity, and
accuracy, compared to each of the paired combinations.

Our results are consistent with those of
Benjamin et al., (2011).22%In the investigation of diagnostic
value of each maternal anthropometric measurement, the
accuracy obtained for mothers’ height was 68.3. Except for
transverse diagonal of Michaelis sacral rhomboid area, other
anthropometric measurements had lower diagnostic values
compared to mothers’ height. Combination of mothers’
height with the other anthropometric measurements led
to better predictors compared to mothers’ height alone.
The best predictor was pair combination of mothers’
transverse diagonal of Michaelis sacral rhomboid area
and height with a sensitivity of 58.3%, specificity of
89.9%, and accuracy of 86.2. Combinations of mothers’
height with symphysio-fundal height (accuracy = 73.4%),

lower limb length (accuracy = 71.5%), and abdominal
girth (accuracy = 71.5%) were the best predictors compared
to mothers’ height alone.

In the present study, the best predictors concerning
sensitivity, specificity, and accuracy were obtained by triple
combination of maternal anthropometric measurements
and height with fetal weight estimation by Johnson’s
method, and the best predictor was related to combination
of third percentile of mothers’ height (<155 cm), the
second percentile of transverse diagonal of Michaelis
sacral rhomboid area (<9.6 cm), and fetal estimated
weight (=3255 g) by Johnson’s method, which had
accuracy of 90.5%, sensitivity of 70%, and specificity of
93.7%.

CONCLUSION

Based on the results of the present study, mothers’ height
alone is not an appropriate predictor for dystocia, and
its combination with other maternal anthropometric
measurements and estimation of fetal weight yields better
predictors to predict dystocia.
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