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ABSTRACT
Background: Fetal surveillance during labour is important to ensure delivery of a healthy baby with minimum
intervention. Various parameters can be used to assess the fetal wellbeing like fetal movements perceived by the
mother and monitoring of fetal heart rate. The objective of this study is to evaluate the efficacy of cardiotocography in
early labour in predicting fetal outcome.
Methods: A prospective hospital based cross sectional study was conducted on a total of 160 antenatal women in
early labour with gestational age ≥ 37 weeks of gestation. Cardiotocogram was recorded for 20 minutes with the
antenatal women in left lateral position. They are followed up till delivery and the mode of delivery of the baby was
recorded. After delivery of the baby, the presence of fetal distress was assessed by careful examination of the neonate
and colour of liquor.
Results: Among the antenatal women, cardiotocography findings were normal in 74.4%, suspicious in 15% and
pathological in 10.6%. The sensitivity of CTG in evaluating fetal outcome was found to be 84.6%, and the specificity
was found to be 85.8%. The positive predictive value was 53.7% and the negative predictive value was 96.6%.
Conclusions: Hence from the above study, it is can be concluded that the false positive rate of CTG is higher. Hence
CTG cannot be used a sole indicator of fetal hypoxia. But in a resource limited setting, CTG is definitely a good
screening test to predict the fetal outcome.
Keywords: APGAR score, Cardiotocography, Decelerations, Fetal hypoxia, Lower segment caesarean section,
Meconium stained liquor

INTRODUCTION
Fetal surveillance during labour is important to ensure
delivery of a healthy baby with minimum intervention.
Various parameters can be used to assess the condition of
the fetus like fetal movements perceived by the mother
and monitoring of fetal heart rate. Ingemarsson et al
described monitoring fetal heart rate during labour to
identify apparently normal women whose fetus were
compromised in labour.1 Admission test was used in early
labour to detect compromised fetus on admission to the

labour ward and to select women in need of continuous
electronic fetal monitoring during labour. The uterine
contractions of labour causes stress on placental
circulation so any abnormal tracing in latent labour helps
to identify fetal compromise at an early stage to allow
timely intervention.2 Routine electronic monitoring of
fetal heart rate has become an established practice in
developed countries, although in developing countries its
use has been restricted to high risk patients due to
financial constraints.
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The main aim of cardiotocography during labour is to
identify fetal hypoxia at an early stage, thus preventing
fetal acidemia and hypoxic ischemic encephalopathy of
the neonate.3
Fetal hypoxia and acidemia in severe cases leads to
irreversible brain damage to the fetus resulting in hypoxia
ischaemic encephalopathy and cerebral palsy. These
serious complications can be avoided, if fetal distress is
identified at an early stage and timely intervention is
given. Hence cardiotocography plays a major role in
labour monitoring and identification of fetal distress.

thus be categorized into normal, suspicious and
pathological CTG according to NICE guidelines.3
The patients are followed up till delivery and the mode of
delivery of the baby will be recorded. After delivery of
the baby, the presence of fetal distress will be assessed by
careful examination of the neonate and colour of liquor.
Fetal distress will be indicated by the presence of any one
of the following parameters:
Moderate to thick Meconium Stained Liquor, Apgar
score of neonate at 1min less than 74, NICU admission
for Birth asphyxia, Intrapartum or neonatal mortality.

METHODS
A prospective hospital based cross sectional study was
conducted on a total of 160 antenatal women attending
the
Obstetrics outpatient
department
at
Sri
Venkateshwaraa Medical College, Hospital and Research
Centre, Puducherry for a period of 16 months.
Antenatal women giving written informed consent will be
selected for the study. On admission, details like age,
obstetric, medical and menstrual history will be
documented. General examination, per abdomen and per
vaginal examinations will be done and the stage of labour
will be determined. All routine investigations like
haemoglobin, blood grouping and typing, random blood
sugar and urine routine examination and other relevant
investigations in case of high risk pregnancies will be
documented. Ultrasound findings will be documented.
Lethal congenital malformations will be ruled out using
the ltrasound findings available.
Inclusion criteria
Pregnant women more than or equal to 37 weeks period
of gestation with cephalic presentation in early labour.
Exclusion criteria
Multiple gestation. Acute fetal hypoxic states like
abruption, cord prolapse, uterine scar rupture etc.
requiring immediate termination of pregnancy. Any lethal
congenital malformation detected on ultrasonography.
Antenatal women identified for elective LSCS (Lower
segment caesarean section).
Cardiotocogram
will
be
recorded
with
the
cardiotocograph machine model UT3000 which runs at
the speed of 3 cm per minute, for 20 mins with the
antenatal women in left lateral position. The five
components calculated from the tracings include baseline
fetal heart rate, beat to beat variability, fetal heart rate
accelerations, decelerations and sinusoidal pattern. The
decelerations, if present will be categorized into early,
late and variable deceleration based on its association
with uterine contractions. In case of absent beat to beat
variability for 20mins CTG is continued for 40mins or if
needed upto 90 minutes. The fetal heart rate traces will

The parameters of fetal distress and the mode of delivery
will be compared among the various CTG categories
(normal, suspicious and pathological).
Statistical analysis
The data was entered in excel sheet and analyzed using
Statistical Package for Social Sciences (SPSS-version
17). Descriptive statistics with mean, standard deviation
and proportions (%) were calculated for continuous
variables. Chi square test, Odds ratio, 95% confidence
interval (CI) and the diagnostic test parameters were
calculated to test the hypothesis. A p value <0.05 was
considered as statistically significant.
RESULTS
In this study among 160 antenatal women, the mean age
of the study participants was 25.6 ±4.3 years. Among
them, 57.5% of the antenatal women were multigravida
and 42.5% of the antenatal women were primigravida.
In this current study, risk factor during pregnancy like
anaemia was found to be present in 22.5% of the study
participants, history of previous LSCS was seen among
19.3% of the participants, gestational hypertension and
oligohydramnios was found to be present in 11.3% and
10.6% of the antenatal women respectively. Risk factor
like hypothyroidism was seen in 9.4% of the study
participants and gestational diabetes mellitus was found
among 8.8% of the study women. About 3.1% of the
women had bad obstetric history and 3.1% of the women
were Rh negative pregnancy and another 3.1% were
teenage pregnancy.
Among the entire participants, 2.5% of them were found
to have cephalopelvic disproportion. Other risk factors
like Intra Uterine Growth Restriction, cervical
incompetence and imminent eclampsia was noted among
0.6% of the antenatal women in our study. Psychosis,
seizure disorder, elderly primigravida, dextrocardia and
obesity was also found to be 0.6% in this study.
In this current study risk factors were present among
72.5% of the participants of whom 55% had normal
CTG, 7.5% had pathological CTG and 10% of them had
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In the present study, 91.9% of the fetuses had normal
FHR, while 6.9% of the foetuses were found to have
tachycardia and 1.3% of the foetuses were found to have
bradycardia at baseline examination.
Based on the CTG findings, beat to beat variability was
present in 83.1% of the participants in a 20 minute
tracing. In this current study, beat to beat variability was
well observed in 96.9% of the study participants within
90 minutes but was not present among 3.1% of the study
participants.
Early decelerations were noted among 3.1% of the study
participants. Late decelerations were recorded among
5.6% of the study. Variable decelerations were seen in
4.4% of the antenatal women. Sinusoid fetal heart rate
was not recorded in any of the antenatal women in our
study.
Among the study participants, cardiotocography findings
were normal in 74.4% of them. Suspicious
cardiotocography findings were observed in 15% of the
participants whereas 10.6% of the participants had
pathological cardiotocography finding.

Among 90.6% of the participants with clear liquor
73.89% of them had a normal CTG while 16.9% of them
had abnormal CTG. Among 9.4% of the study
participants with thick stained Meconium 0.6% of them
had normal CTG and 8.8% of them were found to have
abnormal CTG findings.
The 1 minute APGAR score of 2, 3, 4 and 5 was
observed among 1.3%, 1.3%, 3.1% and 4.4% of the
newborns respectively. APGAR score of 6 was observed
in 4.4% of them whereas 14.4% of them had an APGAR
score of 7. About 59.4% of the newborns had APGAR
score of 8 and a score of 9 was seen in 11.9% of them.
Among 85.6% of the newborns with normal APGAR
score at 1 minute, 72.5% of the newborn had normal
CTG recording 13.1% of them were found to have
abnormal CTG.

APGAR score at one minute
80

Percentage

suspicious CTG recordings. Among 27.5% participants
with no risk factors 19.4% had normal CTG recording,
3.1% had pathological CTG recording and 5% of the
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Table 1: Proportion of participants based on
cardiotocographic findings.
Cardiotocography
findings
Normal
Pathologic
Suspicious
Total

Frequency

Percentage

119
17
24
160

74.4
10.6
15.0
100.0

Among 160 women, the mode of present delivery was
LSCS for 49.4% participants, NVD for 43.1% of the
participants, forceps delivery for 3.1% of the participants
and vacuum for 4.4% of the study participants.
Table 2: Mode of delivery among the study
participants.
Mode of Delivery
LSCS
NVD
Forceps
Vacuum
Total

Frequency
79
69
5
7
160

Percentage
49.4
43.1
3.1
4.4
100.0

In this current study, liquor was clear in 72.5% of the
participants. Among remaining 27.5 of the participants,
18.2% of them had thin Meconium stained liquor and
9.3% of the women had thick Meconium stained liquor.

Figure 1: Proportion of participants based on APGAR
score at one minute.
Among all the newborns, 13.1% of them required
Neonatal Intensive Care (NICU) admission for birth
asphyxia. In this present study there was no neonatal
mortality recorded. Based on the CTG categories, 74.4%
of the participants were found to have normal CTG and
25.6% had abnormal CTG findings.
Table 3: CTG Vs fetal distress among the study
participants.
CTG
Abnormal
Normal
Total

Fetal Distress
Present
Absent
22
19
4
115
26
134

Total
41
119
160

Table 4: Efficacy of the screening test- CTG.
Variables
Sensitivity
Specificity
Positive predictive value
Negative predictive value
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Percentage
84.6
85.8
53.7
96.6

95% CI
65.1-95.6
78.8-91.2
42.5-64.4
92.1-98.6
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The sensitivity of CTG in identifying fetal distress was
found to be 84.6%, and the specificity of CTG in this
study was found to be 85.8%. The positive predictive
value of CTG according to this study is 53.7% and the
negative predictive value is 96.6%.

incidence of poor neonatal outcomes was greater in both
low- and high risk groups when compared with reactive
traces. They found similar results to our study regarding
the high specificity (94.7%) and negative predictive value
(81.8%) in predicting clinically detected fetal distress.

DISCUSSION

In this current study, risk factors were present among
72.5% of the participants, of whom 55% had normal
CTG, 7.5% had pathological CTG and 10% of them had
suspicious CTG recordings. Sharbaf et al reported that
60% of cases were categorized as low-risk and 40% as
high-risk pregnancies based on history and examination.
In low-risk patients, 83.3% had normal CTG and 16.7%
had indeterminate CTG.9

Cardiotocography is a technique of fetal surveillance in
labour that identifies fetal hypoxia at an early stage
allowing timely intervention. Thus reducing the incidence
of irreversible hypoxic brain damage to the fetus. A high
inter-observer variability in the interpretation of CTG
was overcome by standardising the interpretation of the
CTG tracing.
The CTG tracings are categorized as normal, suspicious
and pathological according to RCOG guidelines.3 In our
study 74.4% had normal CTG, 10.6% had pathological
CTG whereas 15% had suspicious CTG. Fetal distress
was identified by the presence of moderate to thick
meconium staining of liquor, APGAR score, NICU
admission, intrapartum or neonatal mortality.
Among 41 women with abnormal CTG, fetal distress was
present in 22 of them whereas among 119 women with
normal CTG, fetal distress was present in 4 of them. The
sensitivity of CTG in evaluating fetal outcome was found
to be 84.6%, and the specificity of CTG was found to be
85.8%. The positive predictive value of CTG according
to the study is 53.7% and the negative predictive value of
CTG is 96.6%. This is in accordance to a study conducted
by Sandhu et al, in which foetal distress during labour
was reported among 15% of cases with a normal CTG
and in 73% of cases with an abnormal CTG.5 CTG test
had a positive predictive value of 53.3% for predicting an
APGAR score < 5 at birth.
In this present study, among women with normal CTG,
fetal distress was noted in 2.5% of the fetus and among
women with suspicious CTG, 7.5% of them had fetal
distress. In participants with pathological CTG, 6.2% of
them had fetal distress. The p value was found to be
highly statistically significant. In another study, authors
found a high specificity (84.5%) and high negative
predictive value (98.9%) in predicting fetal distress. The
positive predictive value of admission test in their study
was similarly as low as 23.8%; meanwhile, their
sensitivity was higher, at up to 83.3%. In their study, they
reached a sensitivity of 42.3%, specificity of 95.6% and
positive predictive value of 73.3% for the prediction of 5min Apgar score < 7.6
Ducey et al reported that screening FHR tracing in the
admitting room had a sensitivity of 57%, specificity of
98%, positive predictive value of 75% and overall
efficiency of 95%, in their study.7 Khandelwal et al found
that patients with nonreactive traces had higher incidence
of meconium staining, clinically detected fetal distress
and operative delivery or caesarean section.8 Besides,

In this study, among 85.6% of the newborns with normal
APGAR score at 1 minute 72.5% of the newborn had
normal CTG recording but 13.1% of them were found to
have abnormal CTG. Dellinger et al reported caesarean
delivery for fetal distress was significantly higher in
abnormal CTG group.10 Also they reported APGAR score
was < 7 at 1 min among the babies of abnormal CTG
group than normal CTG. Druzin et al in his study found
that bradycardia was associated with increased morbidity
and mortality; the causes were cord compression, IUGR
and fetal malformation.11
In our study, among 9.4% of the study participants with
thick stained meconium, 0.6% of them had normal CTG
and 8.8% of them were found to have abnormal CTG
findings. According to Rahman et al, the incidence of
moderate to thick meconium stained liquor was
significantly high in ominous (66.7%) and equivocal
group (18.2%), as compared to reactive group (2.4%).2
Thick meconium staining of liquor is a highly suggestive
indicator of fetal distress.
Chua et al reported that operative delivery for fetal
distress, 5-min Apgar score <7, assisted ventilation and
admission to NICU were significantly associated with
suspicious or ominous CTG at admission.12 Elimian et al
stated that patients in the non-reactive group were six
times as likely to have fetal distress, and that fetuses with
distress were more likely to have a non-reactive
admission test.13 They found the fetal admission test to be
useful in low-risk populations.
Dwarakanth et al reported incidence of reactive trace was
69%, suspicious 24% and ominous 7%.14 Among them
80% cases had vaginal delivery, 14% had LSCS and 6%
had instrumental delivery. Sowmyashree et al reported
82%, 10% and 8% had normal, suspicious and
pathological admission test result respectively.15
The incidence of foetal distress (100% Vs 7.92%),
caesarean section rate (100% Vs 7.3%), low Apgar score
at 5' (50% Vs 4.87%), NICU admission (50% Vs 4.87%)
was higher in pathological CTG group than in normal
CTG group.
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CONCLUSION

6.

The sensitivity of CTG in evaluating fetal outcome was
found to be 84.6%, and the specificity was found to be
85.8%. The positive predictive value was 53.7% and the
negative predictive value was 96.6%.

7.

In participants with pathological CTG, 6.2% of them had
fetal distress. The probability of participants to get
abnormal fetal outcome while CTG is abnormal is 53.7%
and the probability of the participants not ending up with
abnormal fetal outcome when CTG is normal was 96.6%.
Hence from the above study, it is can be concluded that
the false positive rate of CTG is higher. Hence CTG
cannot be used as a sole indicator of fetal hypoxia. But in
a resource limited setting, CTG is definitely a good
screening test to predict the fetal outcome.
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