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ABSTRACT

Objective: To determine the sensitivity, specificity and predictive value of symphysis fundal height
measurement in prediction of infant birthweight and to determine the level of symphysis fundal
height as cut off values for low birthweight and high birthweight. We also aimed to examine the
association between symphysis fundal height and birth asphyxia, shoulder dystocia and

cesarean section rate.

Materials and Methods: A prospective study of 2,020 pregnant women who attended antenatal care
and delivered at Maharat Nakorn Ratchasima Hospital from September, 2009 to December,
2009. Symphysis fundal height measurement and others data were collected at labor room.
Analysis was done for correlation, sensitivity and specificity.

Results: The results of this study shown that the best significant predictor of birthweight from
maternal characteristics is symphysis fundal height measurement. The value of low birthweight
is 8.5% and the value of high birthweight is 1.8%. The best predictive symphysis fundal height
value for low birthweight infant is < 30 cm. with the sensitivity of 88.9%, specificity of 79.7%,
PPV 98.2%, NPV 39.4%. The best predictive symphysis fundal height value for high birthweight
infant is > 38 cm. with the sensitivity of 97.3%, specificity of 96.4%, PPV 34.3%, NPV 99.9%.
The level of symphysis fundal height > 38 cm. associated with has increase risk for cesarean

section and shoulder dystocia.

Conclusion: Symphysis fundal height measurement is an effective screening test to predict newborn
with low birthweight at the cut point of < 30 cm and high birthweight at the cut point of > 38 cm.
This test was appropriate for screening because it is simple, widely available, non invasive and

cheap.
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Introduction

Low birthweight and high birthweight infants are
associated with high morbidity, mortality rate and
various complications. Low birthweight infants may be
associate with birth asphyxia, respiratory distress
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syndrome, intraventricular hemorrhage, hypoglycemia.
Most of them are mainly due to preterm birth and are
required proper care in appropriate hospitals. High
birthweight are mostly complicated with problems during
labor including shoulder dystocia and prolonged labor,
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which can cause birth trauma, birth asphyxia(” as well
as the psychological impact on the mothers. Thus,
prediction of birthweight is an important factor in patient
care including treatment planning, prevention of
complications and appropriate care.

The prediction of birthweight can be done using
history associated with the growth of the fetus such as
maternal weight gain during pregnancy, abdominal
examination (Leopold’s maneuver), measuring
symphysis fundal height, as well as the use of
ultrasonography. Use of ultrasound in prediction of
birthweight is popular but costly and need expertise
personnel. It is also not effective in evaluating large
fetus. Other methods such as measurement of
symphysis fundal height (SFH) may be an alternative.
Using tape measurement of symphysis fundal height is
easy, safe and harmlessly could be done without
expensive equipment or expertise.

SFH measurement first used to estimate the
gestational age. In 1977, Westin B@ found that the SFH
could be used as a tool to follow fetal growth. One year
later, Woo et al® demonstrated that SFH and abdominal
girth could be used to predict birthweight. In 1995,
Walraven GE et al® found that SFH could be used to
predict the size of the infant. In Thailand, Pongrojpaw
et al® and Pongsawatkul K&? investigated the role of
symphysis fundal height of as a prediction for fetal
birthweight.

A study by Chaturachinda K et al® in 1993 found
that the average birthweight and incidence of infant
with low birthweight varied in each part of Thailand.
The southern part had lowest incidence of low
birthweight (8.2%), while the northern part had the
highest rate of 12.8%. The incidence of infant with low
birthweight in the northeastern region was 10.4%.

In Maharaj Nakhon Ratchasima Hospital, there
are 700 deliveries per month. About 10 percent of these
women have infants with low birthweight and about 2
percent have infants with high birthweight. These
infants often have problems and need in the additional
treatment. The aim of this study was to determine the
sensitivity, specificity and predictive value of symphysis
fundal height measurement for prediction of birthweight.
The value of symphysis fundal height to predict in low
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birthweight and high birthweight. The second objective
was to determine the association between symphysis
fundal height and birth asphyxia, shoulder dystocia and,
cesarean section rate.

Materials and Methods

This study was approved by the Ethics Committee
of Maharaj Nakhon Ratchasima Hospital. The data
were collected from pregnant women who delivered at
Maharaj Nakhon Ratchasima Hospital from the 15t of
September to the 315t of December 2009, excluding
twin pregnancies, infants with transverse, oblique lie
and pregnant women not delivered in the 24 hours from
admission to the hospital.

Before data collection, the researchers explained
the purpose of the study, the detailed process to those
involved in the study and also taught the research staffs
how to use required these tools. They would practiced
until gaining and confident of the reproducible results
of the measurement. The pamphlet indicating the
process of the SFH measurement was placed on the
admission table so that the women and nurses
understand the process.

Fifteen well — trained nurses who could reproduce
similar measurements were advised to perform the test
and collected the following data: maternal age, number
of gestation, gestational age, underlying diseases,
symphysis fundal height, abdominal circumference,
weight before pregnancy, weight before delivery, and
weight gain during pregnancy, body mass index
before pregnancy and before delivery, height, results
of the pelvic examination, passage of delivery,
complications during delivery, infant weight, sex of
infant, Apgar score at 1 and 5 minutes, and complications
of the infant. After urination, the maternal weight and
height were measured. Women were told to lie down.
Using a tape, SFH was measured from the top of the
pubic bone, passed above the umbilicus to the top of
the fundus by turning the centimeter side of the tape
down. The tape was then turned it back up to read.
Measurement was done during uterine relaxation.
Then the same tape was used to measure maternal
abdominal circumference at the level of umbilicus.
History and other information were then recorded in a
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log book. The same tape was used for all mothers.
The data was analysed in descriptive statistics
which included the number, frequency, percentage,
mean, standard deviation (SD), statistical data used to
determine sensitivity and specificity and then the
appropriate cut-off point was determined by using
receiver operating characteristic(ROC) curve, the
relationship between symphysis fundal height and
complications was determined using relative risk.
Definition
- Low birthweight was defined as birthweight <
2,500 gm.
- High birthweight was defined as birthweight >
4,000 gm.

Results

Pregnant women who delivered at Maharaj
Nakhon Ratchasima Hospital who met specified criteria
were recruited (2,020 cases). Mean infant birthweight
3,061.66 gm and 173 (8.55%) of them were with low
birthweight (< 2,500 gm) and 38 (1.88%) of them were
with high birthweight (> 4,000 gm). The frequency of
birthweight was shown in Table 2. Most women had

Table 1. Characteristics of the study population

SFH in the range of 31-35 cm. with mean of 32.3 cm.
The frequency of symphysis fundal height as shown in
table 3.

It was found that SFH, abdominal circumference,
weight before pregnancy, weight before delivery, weight
gain during pregnancy, body mass index (BMI) before
pregnancy and before delivery, and maternal height
were significantly associated with infant birthweight
as shown in Table 4. SFH had the highest correlation
coefficient of 0.84. For prediction of infant with low
birthweight (Table 5 and Fig. 1), SFH was less than
or equal to 30 cm., the sensitivity and specificity were
found to have best value of 88.96% and 79.77%,
respectively, positive prediction value (PPV) 98.2% and
negative predictive value (NPV) 39.4%. To predict
birthweight of high birthweight infant (Table 6 and Fig.
2) the sensitivity and specificity were found to have best
value of 97.37% and 96.42%, respectively, PPV 34.3%
and NPV 99.9% when SFH was more than or equal to
38 cm. Moreover, risk of cesarean section and shoulder
dystocia significantly increased with SFH higher than
38 cm (Table 7).

Factor Mean SD
Age (yr) 271 6.1
Weight (kg) 67.6 11.6
Height (cm) 157.2 6.8
GA (week) 38.13 1.7
Birthweight (gm) 3061.6 433.3
N %
Primigravida 918 45.3
Head engagement 214 10.5
Membrane intact 1793 88.6

GA = Gestation age
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Table 2. Frequency of birthweight

Birthweight (gm) N %
</= 2500 173 8.55
2501-2999 699 34.61
3000-3499 840 41.59
3500-3999 270 13.37
> /=4000 38 1.88

Table 3. Frequency of symphysis fundal height

SFH (cm) N %
<25 22 1.09
25-30 575 28.47
31-35 1114 55.15
36-40 290 14.36
41-45 18 0.89
>45 1 0.04

SFH = symphysis fundal height

Table 4. The correlations between birthweight, SFH, abdominal girth, prepregnancy weight, predelivery weight,
weight gain, prepregnancy BMI, predelivery BMI, Height

Factor Birthweight p-value
SFH 0.84 < 0.001
Abdominal girth 0.25 < 0.001
prepregnancy weight 0.28 < 0.001
Predelivery weight 0.36 < 0.001
Weight gain 0.22 < 0.001
Preprennancy BMI 0.31 < 0.001
Predelivery BMI 0.12 < 0.001
Height 0.16 < 0.001

* SFH = symphysis fundal height, BMI = body mass index.

VOL. 18, NO. 3, JULY 2010 Nakaporntham P et al. Symphysis fundal height measurements in prediction 129
of birthweight



Table 5. Sensitivity and specificity of low birthweight

SFH (cm.) Sensitivity Specificity PPV(%) NPV(%)
>25 99.95 12.14 92.8 95.5
> 26 99.62 25.43 93.8 86.2
> 27 98.59 37.57 94.8 714
> 28 96.16 4798 95.6 53.9
>29 93.07 64.74 970 46.7
>30 88.96 79.77 98.2 39.4
> 31 76.83 97.69 99.7 26.9
> 32 68.72 98.84 99.8 21.8
SFH = Symphysis fundal height
PPV = Positive predictive value
NPV = Negative predictive value
Fig 1. Receiver operating characteristics (ROC) curve for prediction of infant with low birthweight
Table 6. Sensitivity and specificity of high birthweight
SFH (cm.) sensitivity Specificity PPV (%) NPV (%)
>35 100 78.66 8.2 100
> 36 100 86.33 12.3 100
> 37 100 91.83 19.0 100
> 38 97.37 96.42 34.3 99.9
> 39 76.32 98.74 53.7 99.5
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Table 6. Sensitivity and specificity of high birthweight (cont.)

SFH (cm.) sensitivity Specificity PPV (%) NPV (%)
> 40 60.53 98.74 74.2 99.2
> 41 36.84 99.75 73.7 98.8
>42 28.95 99.90 85.6 98.7

SFH = Symphysis fundal height

PPV
NPV

Positive predictive value
Negative predictive value

Fig 2. Receiver operating characteristics (ROC) curve for prediction of infant with high birthweight

Table 7. Comparison of complication between SFH < 38 cm and SFH > 38 cm

Complication SFH < 38 (cm.) SFH> 38 (cm.) p-value
n=1912 n =108
C/S (%) 824 (43.1 %) 73(67.59%) < 0.001
Shoulder dystocia (%) 4(0.21%) 3(2.78%) 0.004
Birth asphyxia (%) 13( 0.68%) 1(0.59%) 0.538
C/S = cesarean section
SFH = Symphysis fundal height
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Discussion

From this study, SFH, abdominal circumference,
weight before pregnancy, weight before delivery, weight
gain during pregnancy, BMI before pregnancy and
before delivery, and maternal height were significantly
associated with infant birthweight and these results
were consistent with previous reports®+919-16) Among
these parameters, SFH was the most significantly
associated with birthweight® and can be used to
predict infant birthweight. The correlation coefficient of
SFH and infant birthweight was 0.84 similar to previous
reports®10,

There may be confounders such as rupture of
membranes, engagement of presentation. However,
previous study has demonstrated the very low
correlation between birthweight, membranes status and
engagement of the presentation (0.06 and 0.11,
respectively)®. As for maternal weight, it has been
found that weight before pregnancy, weight before
delivery, weight gain during pregnancy, BMI before
pregnancy and before delivery were correlated with
birthweight between 0.12 and 0.36. These may affect
the SFH. Weight and BMI before pregnancy were more
correlated with prepregnancy than predelivery period.
Previous study have shown that the measurement of
SFH varied between 1-4 cm® although the research
staff have been trained. All staff were tested before the
data were collected.

For infant infant birthweight prediction, SFH of
less than or equal to 30 cm is used. This value had high
sensitivity and specificity (88.96% and 79.77%,
respectively) and is consistent with one previously
report®. Some studies differed in cut off points such
as 31, 32 and 34 cm®%9 which may due to the different
population. Prediction for high birthweight was SFH of
38 cm. with the sensitivity and specificity of 97.37% and
96.42%, respectively®. Other studies used the value
of 39 and 40 cm®®). This difference may also due to
difference in population, number of samples and
duration of data collection. From this study, mothers
with SFH of higher than or equal to 38 cm had increased
risk of cesarean delivery and shoulder dystocia. This
means that doctors should be aware of this complication
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and notify the referral center.

We suggest for the benefit of both the mother
and infant, SFH should be used as an alternative for
prediction of infant birthweight especially in primary
health care center or hospitals that do not have either
ultrasonography or experienced personnel. This test
was simple, widely available, non invasive and cheap
which was appropriate for screening.

Conclusion

From the study of 2,020 pregnant women, the
symphysis fundal height was found to be a good
prediction for infant birthweight. The value used to
predict infants with low and high birthweight was less
than and equal to 30 cm and higher than or equal to 38
cm, respectively. These results are useful information
to refer pregnant women patients, especially for mothers
with the fundal height of higher than or equal to 38 cm,
who had high risk of cesarean delivery and shoulder
dystocia.
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