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Objective: To validate the risk scoring scheme for cesarean delivery due to cephalopelvic disproportion in
Lamphun Hospital.

Material and Method: A case-control study was conducted between January 1%, 2005 and April 30", 2006,
including, prospectively collected, 132 women who had cesarean delivery due to cephalopelvic dispropor-
tion (CPD) as cases and 394 women who delivered by normal labor as controls. Cases and controls were
evaluated for risk scores, the scoring scheme of which had previously been developed. The prediction by the
risk score was tested with an area under the receiver operating characteristic (ROC) curve of a logistic
regression. Another independent set of obstetric cases referred form community hospitals in Lamphun were
also evaluated for the risk scores.

Results: The risk scores explained 84.5% of the probability of CPD as demonstrated by the area under the
ROC curve. The scores of pregnant women referred from rural hospital underwent cesarean delivery were
higher than those with vacuum extraction and with normal delivery (mean= 9.2+ 2.4, 7.5+ 3.2 and 6.4 + 2.3
respectively). The score of cesarean delivery was significantly higher than normal delivery (p < 0.001) while
the score of vacuum extraction was in between and only slightly higher. (p = 0.116)

Conclusion: Risk scores obtained form this scoring scheme predicted cesarean delivery with high precision.
The scores also discriminated cesarean deliveries from normal deliveries among cases referred from commu-
nity hospitals. Community hospitals may gain benefit by adopting this simple scoring scheme into their
practices.
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Among many obstetric characteristics, dys-
tocia, fetal distress, breech presentation, and repeated
cesarean delivery are generally recognized as the four
main indications for cesarean deliveries!'?. Efforts
had been made to forecast the probability of cesarcan
delivery due to cephalopelvic disproportion (CPD).
Many of those studies yielded very high prediction
ability, some as high as 67.3-82%“7.

Our previous study was conducted to develop
a simple risk scoring scheme to forecast cesarean deli-
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very due to CPD, the method for score development
was publicized elsewhere®. The scheme required five
basic obstetric characteristics measurable at the time
of admission, which had been detected and reported
previously. Those characteristics included maternal age,
maternal height, parity, pregnancy weight gain and
symphysis-fundal height®. Both of these studies
used rigid criteria for cesarean delivery due to CPD as
defined by means of WHO partograph® and criteria
guided by the Royal Thai College of Obstetricians and
Gynaecologists (RTCOG)!?. The developed scoring
scheme correctly discriminated women with high risk
from low risk of cesarean delivery, with an area under
the logistic receiver operating characteristic (ROC)
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curve of 88.0%, reflecting a high internal validity.

Studies on prediction modeling have shown
that a high internal validity does not necessarily ended
up with a high external validity, especially when the
prediction model is applied to other settings besides
the derived one™”. This study was conducted to vali-
date the risk scoring scheme for the prediction of ce-
sarean delivery due to cephalopelvic disproportion
and to test the discriminating ability of the scheme in
another set of women, including those referred from
community hospitals in Lamphun. The scheme was
previously developed.

Material and Method

A case-control study was conducted in
Lamphun Hospital between January 1%, 2005 and April
30, 2006. Subjects included prospectively collected
132 pregnant women delivered by cesarean sections
due to CPD as cases and randomly selected 394 preg-
nant women delivered by normal labor as controls.
Cesarean delivery due to CPD was defined following
the guideline by the Royal Thai College of Obstetri-
cians and Gynaecologists'?. The criteria included all
of: 1) cervical dilatation of at least 4 cm. and 80% ef-
facement, 2) regular uterine contractions at least 2 hours
before decision making, and 3) abnormal partograph,
such as detected by protraction disorders, arrest dis-
orders or second stage disorders.

Medical records of women who were selected
as cases and controls were reviewed for the five charac-
teristics previously used as indicators for cesarean
delivery due to CPD; maternal age, maternal height,
parity, pregnancy weight gain and symphysis-fundal
height. Individual risk scores were calculated from an
item score assigned by the risk scoring scheme (Table 1).
Cases and controls were compared by t-test and exact
probability test as appropriate.

The prediction ability of the scheme was dem-
onstrated by an area under the ROC curve of a logistic
regression. Subject risk scores were classified into 3
categories, low risk (score below 5), moderate risk (score
5t09.5) and high risk (score 10 or over). Distribution of
the risk score levels of cases and controls were ana-
lyzed in frequency and percents. The mean scores of
cases and controls were compared by t-test.

Another set of pregnant women were inde-
pendently collected from obstetric cases referred from
community hospitals in Lamphun during the same
study period, comprising 118 randomly selected cases.
The risk scores of cases ended up with vacuum as-
sisted vaginal delivery and cesarean delivery were
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pairwisely compared to those with normal delivery
by t-tests.

The research protocol was reviewed and
approved by the research ethics committee of the hos-
pital. The study size was estimated using a statistical
software and the required information from previous
studies to ensure adequate study power (alfa-error =
0.05, beta-error = 0.20).

Results

Comparing the five risk characteristics of
cases to controls, cases were older (mean age =27.5 +
5.6 years vs 25.4 + 5.4 years, p <0.001), shorter (mean
height=154.1+6.9 cmvs 156.3 +5.8 cm, p<0.001),
more nulliparous (84.1% vs 64.7%, p=0.001), gained
more weight during pregnancy (mean weight gain =
16.4+5.8kgvs 13.6 +4.6 kg, p<0.001) and had higher
symphysis-fundal height (mean height=35.9 + 2.6 cm
vs33.0+ 1.7 cm, p<0.001) (Table 2).

The mean assigned risk score of cases was
also more than the controls (mean score =9.2 + 2.3 vs
5.9+2.2,p<0.001). There was a smaller proportion of
cases in the low risk score level than the controls (4.6%
vs 30.0%) and a reciprocally larger proportion in the
high risk score level (40.1% vs 4.5%) (Table 3).

The likelihood ratio (LR) of the low risk score
level indicated that women in this level were only 0.15

Table 1. Risk scoring scheme derived from 5 selected ob-
stetric risk characteristics of cesarean delivery due
to CPD and the assigned scores

Risk characteristics Assigned score

Maternal age (year)

24 or less
25-33 1.5
34 or over
Maternal height (cm)
Less than 151 3
151-159 2
160 or over 0
Parity
Nulliparous 2.5
Multiparous 0
Pregnancy weight gain (kg)
11.3 or less 0
11.4t0 22.4 1.5
22.5 or over 2.5
Symphysis-fundal height (cm)
33 or below
34 1
35 or over 35
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Table 2. Five selected obstetric risk characteristics of cesarean delivery due to CPD (cases) and normal delivery (controls)

Characteristics Cases (n = 132) Controls (n = 394) p-value
Maternal age (year)

mean + SD 275+5.6 254+54 <0.001
Maternal height (cm)

mean + SD 154.1+6.9 156.3+5.8 <0.001
Parity (n, %) 0.001

Nulliparous 111 (84.1%) 255 (64.7%)

Multiparus 21 (15.9%) 139 (35.3%)
Pregnancy weight gain (kg)

mean + SD 164+58 13.6 +4.6 <0.001
Symphysis-fundal height (cm)

mean + SD 359+2.6 33.0+1.7 <0.001

Table 3. Distribution of risk score levels and the mean risk scores of cesarean delivery and normal delivery, and the

likelihood ratio (LR) for cesarean delivery

Score Cases, n (%) Controls, n (%) LR p-value
Low (below 5) 6 (4.6 %) 118 (30.0 %) 0.15
Moderate (5 to 9.5) 73 (55.3 %) 258 (65.5 %) 0.84
High (10 or over) 53 (40.1 %) 18 (4.5 %) 8.78
Mean + SD 92+23 59+22 <0.001

Table 4. Mean risk scores of obstetric cases referred from rural hospitals classified by the modes of delivery (n = 118)

n (%) Mean score + SD Range p-value*
Cesarean section 31 (26.3%) 92+24 3,145 <0.001
Vacuum extraction 17 (14.4%) 75432 25,135 0.116
Normal delivery 70 (59.3%) 64+23 1.5,12

* compared to normal delivery

times likely to end up with cesarean delivery due to
CPD when comparing with an overall probability, while
those in the high risk level were 8.78 times as much
(Table 3).

When using the assigned risk scores as the
predictor in a logistic model, it explained 84.5% the
probability of cesarean delivery due to CPD demon-
strated by the area under the ROC curve (95%CI=281.0-
87.4,p<0.001) (Fig. 1).

Among pregnant women in labor process
who had been referred from community hospitals for
obstetric consultation, the assigned scores of those
who eventually underwent cesarean delivery were
higher than those with vacuum extraction and those
with normal delivery (mean score=9.2+2.4,7.5+3.2
and 6.4 + 2.3 respectively). The score of those with
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cesarean delivery was significantly higher than normal
delivery (p <0.001), but that of vacuum extraction was
only slightly higher but without statistical significance
(Table 4).

Discussion

In this case-control study, the differences of
the five obstetric risk characteristics of cases and con-
trols were highly significant (p = 0.001 or less). This
implied that these five indicators are good predictors
for cesarean delivery due to CPD.Therefore, when these
characteristics are transformed into item risk scores
and eventually to a total risk score, they retained their
ability to discriminate cases from controls with high
validity of 84.5%. The somewhat declining percentage
of prediction from the originally derived set of 88.0%
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Fig. 1

Receiver operating characteristic (ROC) curve of risk of cesarean delivery due to CPD predicted by risk scoring

scheme (curved line) and a 50% chance prediction (diagonal line)

could simply be explained by a random phenomenon.

Particularly when the risk scoring was assigned
to obstetric cases referred from community hospitals,
where case characteristics are expected to be very dif-
ferent, the ability of the risk scores to discriminate cases
ended up with cesarean delivery from those with
normal was still achieved. This reflects the robustness
of the developed risk score model.

Indication for referring cases from community
hospitals were mostly pregnant women in labor pain
with slow progression of labor and occasionally failure
to progress. Among these cases, 73.7% were able to
deliver vaginally. Only 26.3% ended up with cesarean
deliveries due to CPD. Cases referred from community
hospitals who eventually ended up with cesarean
delivery had a higher mean risk score (mean=9.2 +2.4)
than those with normal delivery (mean=6.4 +2.3). The
mean score of those with vacuum extraction (mean =
7.5 £+ 3.2) seemed to be similar to those with normal
delivery. When we tested the difference of the mean
score of vacuum extraction to cesarean delivery, we
yielded a p-value of 0.043. This implied that, although
the score of women who ended up with vacuum extrac-
tion seemed to be in between normal delivery and
cesarean sections, they were in fact more similar to
those with normal delivery. It was generally known that
women who were scheduled for vacuum extraction
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could deliver vaginally, in which CPD must have been
already ruled out'). The need for vacuum extraction
could only reflect a somewhat larger fetus'? or might
be explained by characteristics already recognized as
the risk of prolonged second stage of labor progres-
sion other than CPD such as older maternal age, shorter
maternal height, epidural anesthesia and labor or
delivery complications"!12),

Previous researchers developed prediction
models that required complicated computation (logis-
tic equation) which were not applicable in routine prac-
tice. Our study used simple computation of risk scores
(adding item risk scores to obtain a total risk score)
which is easily comprehended by midwives.

We therefore believe that our risk scoring
scheme are proved practically applicable, both in our
hospital and in community settings. Doctors and mid-
wives in community hospitals may monitor pregnant
women that show a slow progression of partograph,
by assessing the risk score for CPD and consider refer-
ring those patients when the score is moderate or high.

The value of the scheme when put into
practice is to be confirmed by a prospective study con-
ducted in those hospitals.

Conclusion
The simple scoring scheme using five predic-
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tors measurable at the time of admission can differen-
tiate women with high risk of cesarean delivery due to
CPD from normal delivery. The ability of the scheme
seemed to be robust across different combinations
of cases. Community hospitals may gain benefit by
adopting this simple scoring scheme into their prac-
tices.
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