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Abstract 

Background: To correlate the obstetrics outcomes in term pregnancies by admission 

cardiotocography (CTG) testing. Methods: A total of 200 consecutive low risk obstetric 

patients meeting the inclusion criteria were subjected to admission CTG testing in this 

descriptive observational study. The CTG tracing was categorized based on updated FIGO 

criteria (2015). Specific obstetrics outcome measures were studied and correlated with the 

admission CTG testing. Result: Incidence of normal trace was 71%, suspicious 21% and 

pathological 16%. Out of 200 cases 133 (66.50%) had vaginal delivery, 48 (24%) had LSCS 

and 19(9.50%) had instrumental delivery. There was increased incidence of operative 

delivery in suspicious and pathological tracings. Conclusion: The result of admission 

cardiotocography testing could be used to identify patients who requires early interventions to 

prevent adverse neonatal outcome. 

 

Keywords: Admission cardiotocography, obstetrics outcomes, operative deliveries, low risk 

pregnancy at term 
 

Introduction 
Foetal monitoring during labour identifies the foetuses at risk of hypoxic damage, so that 

appropriate intervention could be instituted in time to optimise perinatal outcome 
[1]

. For this 

purpose, electronic foetal monitoring (EFM) has widely been adopted 
[2]

. Although with 

intermittent auscultation-the baseline foetal heart rate (FHR) can be measured, the other 

features of the foetal heart such as baseline variability, accelerations and decelerations are 

difficult to quantify 
[3]

. Today CTG has become the first line investigation for ante and 

intrapartum foetal assessment. Selection of at-risk women whose foetus were compromised 

on admission should be prioritize 
[4]

. In industrialised countries with good antenatal care, such 

foetuses may have been picked up by serial ultrasound or doppler scans. But in non-

industrialised countries with resource limited antenatal care, an AT has a role in obstetric 

units with a heavy workload (>10,000 deliveries/year) in ‘triaging’ foetuses by providing a 

‘snap-shot’ view of foetal well-being at the time of admission in labour 
[5]

. The admission 

CTG has two potential roles. It can be used screening test in early labour to detect a 

compromised foetus on admission and to select the women in need of continuous foetal 

monitoring during labour. Currently, CTG is most widely used as a primary testing method 

for foetal assessment and wellbeing and has been incorporated as a part of biophysical profile 
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system 
[6]

. 

 

Review of Literature 

EFM can detect hypoxia early and avoid unnecessary delay in intervention. It is a non-

invasive recordable method of foetal monitoring and is a highly logical solution to the 

undeniable human factors/human lapses of manual foetal monitoring of labour. Rahman et al. 

2012 
[7]

 study conducted a study among high-risk pregnant women’s concluded that the 

admission CTG were ‘reactive’ in 77%, ‘equivocal’ in 14.4% and ‘ominous’ in 8.7% women. 

Incidence of fetal distress, moderate-thick meconium-stained liquor and neonatal intensive 

care unit (NICU) admission was significantly more frequent among patients with ominous 

test results compared with equivocal or reactive test results on admission. Nirav R Patel et al. 

2015 
[8] 

conducted a study among 100 high risk patients during labour as a predictor of fetal 

outcome concluded that out of 100 patients admitted, 82 patients had reactive, 10 had 

suspicious and 08 had pathological cardiotocography tracing. Fetal distress developed in 

7(8.53%) in reactive group, 4(40%) in suspicious group, 8(100%) in pathological group. in 

reactive group 6(6%) underwent LSCS. In suspicious group 7(70%) underwent LSCS. In 

pathological group, all (100%) underwent LSCS. Two (20%) in suspicious group and 4 

(50%) in pathological group required NICU admission. Use of EFM is controversial. For 

example, Impey et al. 
[9]

 believe that neonatal outcome is not significantly improved by the 

use of admission CTG as compared to intermittent FHR auscultation during labour. Thacker 

et al. 
[10] 

also feel that the use of EFM is of limited effectiveness and carries an increased risk 

of interventions. According to them increased information at admission will not necessarily 

lead to better clinical outcomes. Various studies came to conclusion that by going for 

admission test there will be decrease on load of continuous monitoring. Admission test can 

detect fetal distress already present on admission and unnecessary delay in intervention can 

be avoided. 

 

Aim and Objectives 

Aim: To study the correlation of CTG admission test -for predicting obstetric outcome in 

pregnancy at term.  

 

Objectives 

1. To correlate the effect of CTG admission test in relation to obstetric outcome. 

2. Correlation of CTG admission test in predicting the foetuses at high risk of developing 

intrapartum distress, as early as possible. 

 

Materials and Methods 

This was a descriptive observational study on 200 pregnant women in labour admitted to 

labour room in Fortis Hospitals Limited, Faridabad over a period (between December 2019 

up to June 2020).  

 

  Inclusion criteria 

Patients with singleton pregnancy, cephalic presentation and gestational age between 37-41 

weeks, admitted to labour room in labour for delivery, were included in this study.  

 

Exclusion criteria 

1. Previous Caesarean section. 

2. Antepartum haemorrhages-Abruptio placentae, placenta previa, placenta accreta. 

3. Preterm labour. 

4. Preterm premature rupture of membranes. 

5. Malpresentations. 

6. Women who took more than 6 hours for delivery after admission test. 

7. Induction of labour. 
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Sample size estimation-According to reference article: Dr. Hrishikesh Joshi, et al. and Dr. 

G.P.N. Karunavathi et al. A study of admission test during labour and fetomaternal outcome 
[11]

.  

 

Methodology 

 

Study population being all pregnant women at term; booked or unbooked cases who were 

getting admitted in to the labour room in early or established labour between December 2019 

to June 2020 after following inclusion and exclusion criterias. Patients were given a 

description of the procedure in their language and written informed consent taken. 

 On admission the demographic details of patients were noted. General physical 

examination and systemic examination was done.  

 Per vaginal examination was performed with all aseptic precautions to determine the 

stage of labour following which patients were subjected to labour admission test (CTG).  

 A tracing of foetal heart rate (FHR) for 20 minutes with the patient in semi-Fowler’s 

position was recorded by PHILIPS AVION FM20 machine. External abdominal 

transducers of CTG machine; the one for the FHR tracing was placed on the maternal 

abdomen, where the FHS is best heard and the one for the noting uterine pressure, was 

positioned on the fundus of uterus after applying aquasonic gel. 

 

FHR tracing was then categorised as Normal, Suspicious, Pathological as per updated FIGO 

(2015) intra partum foetal monitoring guidelines. Obstetric outcome in terms of mode of 

delivery, surgical intervention, indication of caesarean/instrumental delivery noted. 

 

Statistical analysis 

Categorical variables were presented in number and percentage (%) and continuous variables 

were presented as mean ± SD and median. Normality of data was tested by Kolmogorov-

Smirnov test. If the normality is rejected then non-parametric test was used. A p value of 

<0.05 was considered statistically significant. The data was entered in MS EXCEL 

spreadsheet and analysis was done using Statistical Package for Social Sciences (SPSS) 

version 21.0. 

 

Results 

A total 200 antenatal patients at term who gave consent for the study and fulfilled the 

inclusion criteria were taken in this study. Cardiotocography was carried out on admission as 

an admission test. Mode of delivery and neonatal outcome were noted. Patients enrolled in 

the study were in the age group of 20 to 45 years. Out of 200 pregnant women 54 (27%) 

patients were from <= 25 years of age and 67 (33.50%) were from >30 years of age. The 

maximum number of patients 79 (39.50%) were in the age group of 26-30 years. Very few 

patients belong to <25 years of age group may be because of more leaning towards education 

and carrier making and late marriages norm. [Table 1]. Out of total, 156(78%) were 

primigravida and 39 (22%) were second gravida and 05 (2.5%) were third gravida. The 

number of primigravida and second gravida were 97.5% and only 2.5% were gravida 3. This 

may be because of greater awareness about small family norms and our hospital caters mostly 

urban population. [Table 2] 

In our study, 46 patients (23%) were of 37 to 37.6 weeks of gestation, 86 patients (43%) were 

of 38 to 38.6 weeks of gestation, 60 patients (30%) were of 39 to 39.6 weeks of gestation and 

8(4%) were between 40 to 42 weeks of gestation. Very few patients were >=40 weeks 

because mostly patient were educated and under our regular antenatal care. [Table 3]. Out of 

200, 142 (71%) patients had normal CTG, 42 (21%) had suspicious CTG and 16 (8%) had 

pathological CTG. it shows that majority of patients had Normal CTG, this may be because 

of our exclusion criteria, where we did not include patients whose chances of getting 

pathological and suspicious CTGs are high. [Table 4]. 76% (66.50% normal vaginal 

deliveries and 24.00% instrumental vaginal deliveries) women delivered vaginally and only 
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24% was delivered by cesarean section. [Table 5]. As per our study CTG can come normal, 

suspicious and pathological at any of gestational age between 37 to 41 weeks. There was no 

association between CTG result and gestational age in term pregnancy. [Table 6].  

In study out of 142 normal CTG, 112 had normal vaginal delivery, 13 had instrumental 

delivery and 176 had LSCS. Among 42 suspicious CTG, 2 patients had instrumental delivery 

and 20 patients delivered by LSCS. Among 16 pathological CTG, only 1 patient had normal 

delivery and rest 11 patients had LSCS and 4 patients delivered by assisted delivery. It shows 

that only 6.25% patient delivered vaginally and 68.75% underwent LSCS with pathological 

CTG. This shows that incidence of operative deliveries increased with pathological CTG. In 

normal CTG most common indication of LSCS was non-progress of labour in 58.82%. In 

pathological CTG over all indications for LSCS were fetal distress in 45.45% and thick MSL 

in 45.45%. Thus, it suggests that pathological CTG increases the suspicion of MSL and fetal 

distress and can help obstetrician to reinforce expedite delivery. The P value is 0.006 which is 

statistically significant. [Table 7]  

Out of 200 patients, incidence of fetal distress was 11.11% in the women with <25 years of 

age, 11.39% in a women with the age between 26-30 years and 11% in the patients more than 

30 years. P value was 0.594 suggests that there is no significant association between the age 

of mothers and incidence of fetal distress. [Table 8]. Out of 200 patients, incidence of fetal 

distress was only 13.46 % in primigravida patients and only 5% in multigravida. P value is 

0.715 suggests that no significant association was there between parity and incidence of fetal 

distress. [Table 9]. In our study, 192 patients were of < 40 weeks of gestation among which 

incidence of fetal distress was 37.50% and but after 40 weeks of gestation incidence of fetal 

distress was 62.50%. P value is <0.0004 showing that incidence of fetal distress was high 

after 40 weeks of gestation. [Table 10]. Amongst 142 normal CTG only 7.04% had fetal 

distress in contrast amongst 58 abnormal CTG incidence of fetal distress in neonate was 

69.05%. P-value is <0.0001 suggestive of significant association was present between 

abnormal CTG results and incidence of fetal distress. [Table 11] 

 
Table 1: Distribution of age (years) of study subjects 

 

Age (years) Number of patients Percentage 

<=25 54 27.00% 

26-30 79 39.50% 

>30 67 33.50% 

Mean ± SD 28.46 ± 3.9 

Median (IQR) 28(25-32) 

Range 22-38 

 
Table 2: Distribution of obstetric history of study subjects 

 

Obstetric history Number of patients Percentage 

Primigravida 156 78.00% 

2nd gravida 39 19.5% 

3rd gravida 05 2.5% 

Total 200 100.00% 

 
Table 3: Distribution of gestational age (weeks) of study subjects 

 

Gestational age (weeks) Number of patients Percentage 

37-37+6 46 23.00% 

38-38+6 86 43.00% 

39-39+6 60 30.00% 

>=40 8 4.00% 

Mean ± Std. 38.56 ± 0.8 

Median(IQR) 38.6(38-39.14) 

Range 37-40.57 
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Table 4: Distribution of interpretation of CTG of study subjects 

 

Interpretation of CTG Frequency Percentage 

Normal 142 71.00% 

Pathological 16 8.00% 

Suspicious 42 21.00% 

Total 200 100.00% 

 
Table 5: Distribution of mode of delivery of study subjects and indications 

 

Mode of delivery Frequency Percentage 

Mode of delivery 

Normal vaginal delivery 133 66.50% 

Cesarean delivery 48 24.00% 

Forceps 19 9.50% 

Indication of cesarean 

Cord prolapse 1 2.0% 

Fetal distress 16 32.45% 

Non progress of labour 17 35.42% 

DTA 5 10.42% 

Thick meconium stained liquor 9 18.75% 

 
Table 6: Association of gestational age (weeks) with interpretation of CTG 

 

Gestational 

age (weeks) 

Normal 

(n=142) 

Pathological 

(n=16) 

Suspicious 

(n=42) 
Total 

P 

value 
Test performed 

37-37+6 
34 

(23.94%) 

5 

(31.25%) 

7 

(16.67%) 

46 

(23%) 

0.616 Fisher Exact test 

38-38+6 
62 

(43.66%) 

4 

(25%) 

20 

(47.62%) 

86 

(43%) 

39-39+6 
41 

(28.87%) 

6 

(37.50%) 

13 

(30.95%) 

60 

(30%) 

>=40 
5 

(3.52%) 

1 

(6.25%) 

2 

(4.76%) 

8 

(4%) 

Mean ± Std. 38.54 ± 0.83 38.65 ± 0.78 38.63 ± 0.78 38.56 ± 0.82 

Median 

(IQR) 

38.5 

(38-39.143) 

38.79 

(37.857-39.286) 

38.57 

(38.143-39.143) 

38.57 

(38-39.143) 
0.741 

Kruskal Wallis test; 

Chi square = 0.599 

Range 37-40.43 37.43-40 37.14-40.57 37-40.57   

 
Table 7: Association of mode of delivery with interpretation of CTG 

 

Mode of delivery 
Normal 

(n=142) 

Pathological 

(n=16) 

Suspicious 

(n=42) 

 

Total 

P 

value 

Test 

performed 

Mode of delivery 

Cesarean delivery 17 (11.97%) 11 (68.75%) 20 (47.62%) 48 (24%) 

<.0001 
Chi square 

test, 50.984 

Forceps 13 (9.15%) 4 (25%) 2 (4.76%) 19 (9.50%) 

Normal vaginal 

delivery 
112 (78.87%) 1 (6.25%) 20 (47.62%) 133 (66.50%) 

Indication of cesarean 

Cord prolapse 0 (0%) 1 (2%) 0 (0%) 1 (2%) 0.006 
Chi square 

test, 21.618 

Fetal distress 3 (17.65%) 6 (45.45%) 7 (35%) 16 (32.42%) 

  

Non progress of labour 10 (58.82%) 0 (0%) 7 (35%) 17 (35.42%) 

OBS labour 4 (23.53%) 0 (0%) 1 (5%) 5 (10.42%) 

Thick meconium 

stained liquor 
0 (0%) 5 (45.45%) 4 (20%) 9 (18.75%) 
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Table 8: Association of age (years) with fetal distress 
 

Age (years) 
No fetal distress 

(n=174) 

Fetal distress 

(n=26) 
Total P value Test performed 

<=25 48 (88.89%) 6 (11.11%) 54 (100%) 

0.594 
Chi square 

test, 1.043 
26-30 70 (88.61%) 9 (11.39%) 79 (100%) 

>30 56 (83.58%) 11 (16.42%) 67 (100%) 

Mean ± Std. 28.38 ± 3.93 28.96 ± 3.35 28.46 ± 3.86 

0.405 

Mann 

Whitney test; 

2034.5 

Median (IQR) 28 (25-32) 28.5 (26-32) 28 (25-32) 

Range 22-38 24-34 22-38 

 
Table 9: Association of obstetrical history with fetal distress 

 

Obstetrical 

history 

No fetal 

distress (n=174) 

Fetal distress 

(n=26) 
Total P value Test performed 

Primigravida 135 (86.54%) 21 (13.46%) 156 (100%) 

0.715 Chi square test, 0.134 Multigravida 39 (88.64%) 5 (11.36%) 44 (100%) 

Total 174 (87%) 26 (13%) 200 (100%) 

 
Table 10: Association of gestational age (weeks) with fetal distress 

 

Gestational age 

(weeks) 

No fetal distress 

(n=174) 

Fetal distress 

(n=26) 
Total P value 

Test 

performed 

37-37+6 40 (86.96%) 6 (13.04%) 46 (100%) 

0.0004 
Chi square 

test, 18.466 

38-38+6 78 (90.70%) 8 (9.30%) 86 (100%) 

39-39+6 53 (88.33%) 7 (11.67%) 60 (100%) 

>=40 3 (37.50%) 5 (62.50%) 8 (100%) 

Mean ± Std. 38.53 ± 0.77 38.79 ± 1.05 38.56 ± 0.82 

0.344 

Mann 

Whitney test; 

2002.5 

Median (IQR) 
38.57 

(38.143-39.143) 

38.86 

(38-39.393) 

38.57 

(38-39.143) 

Range 37-40.29 37-40.57 37-40.57 

 
Table 11: Association of interpretation of CTG with fetal distress 

 

Interpretation 

of CTG 

No fetal distress 

(n=174) 

Fetal distress 

(n=26) 
Total P value Test performed 

Normal 132 (92.96%) 10 (7.04%) 142 (100%) 

<.0001 
Chi square test, 

25.182 

Pathological 8 (50%) 8 (50%) 16 (100%) 

Suspicious 34 (80.95%) 8 (19.05%) 42 (100%) 

Total 174 (87%) 26 (13%) 200 (100%) 

 

Discussion 

Admission CTG is a simple, economical, noninvasive, readily available screening test and it 

can be used to predict fetal wellbeing. It is an excellent tool to screen low risk patients and to 

select those for continuous electronic fetal monitoring or auscultation that is more stringent. It 

can detect fetal distress already present on admission so that unnecessary delay in 

intervention can be avoided. It is a good alternative to label low risk patients for FHR 

monitoring on the basis of an antenatal risk classification. This test identifies a fetus with risk 

for hypoxia in the next 5-6 hours of labour. 

 

Comparision of mean age in different studies 

 

Study Result 

Meena Bharat Ram et al., 2017 25.4 years (majority between 21-30 years) 

Nirav R Patel et al., 2015 24.3 years Majority between (20-25 years) 

Begum et al. 2018 22.88 years 

Tanaya et al. 2012 25 years (21-30 years) 

Present study 28 YEARS 
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Comparision of gravidity in different studies 
 

Study Primigravida Multigravida 

Meena Bharat Ram et al., 2017 [130] (Low risk) 44.61% 55.69% 

Begum et al. 2018 52% 48% 

Tanaya et al. 2012 67.61% 32.39% 

Present study 78% 22% 

 

Comparision of CTG outcomes in different studies 

 

Study CTG Outcome 

Dr. Hrishikesh Joshi et al. 2019 67% normal CTG, 21% equivocal CTG and 12% ominous CTG 

Ramadevi et al. 2015, low risk 84% normal CTG, 7% suspicious and 9% pathological CTG 

Meena Bharat Ram et al., 2017 

[130] 
80.77% women had reactive CTG and 19.23% had nonreactive CTG 

Present study 2019 71% had normal CTG, 21% suspicious and 8.0% pathological CTG 

 

Comparision of incidence of fetal distress with CTG in different studies 

 

Study Normal CTG Suspicious Pathological 

Rao SB et al. 2018 4.74% 33.33% 64.71% 

Nirav R Patel et al. 2015 8.53% 40% 100% 

Rahman et al. 7% 39% 85% 

Tanaya et al. 2012 5.68% 38.88% 84.61% 

 

Comparision of mode of delivery as per CTG in different studies 

 

Meena Bharat Ram et al., 2017 

92.38% normal delivery 

0.95% instrumental 

6.67% LSCS 

12% normal delivery 

88% LSCS 

Tanaya et al. 2012 

70.43% normal delivery 

8.96% instrumental 

20.68% LSCS 

Suspicious-50% normal 

5.5% instrumental 

44.5% LSCS 

Pathological-15.38% normal 

7.69% instrumental 

76.92% LSCS 

Present study 

78.87% normal, 

9.15% instrumental and 

11.97% LSCS 

Suspicious-47.62% 

normal 

4.76% instrumental and 47.62% 

LSCS Pathological-6.25% 

normal 

25% instrumental 68.75% LSCS 

 

Conclusion  

In our study, operative deliveries as well as LSCS were more in cases of abnormal 

(PATHOLOGICAL AND SUSPICIOUS) CTG. The probability of adverse outcome and need 

for NICU admissions and neonatal resuscitation were increased with pathological and 

suspicious CTG. We conclude that if CTG is normal then the chances of fetal hypoxia in 

patients with low risk are very less. i.e., CTG has high specificity. Fetal death rate is lower in 

population undergoing labour admission testing as compared to general untested population. 

However, the major risk associated with this is a false positive test that may result in 

unnecessary surgical intervention. 
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