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INTRODUCTION 

Normal or low-risk pregnancy constitutes majority of 

pregnant population. Foetal surveillance during labour is 

necessary to ensure safe passage of the foetus from an 

intrauterine to an extra uterine environment with 

minimum intervention. A number of technical 

breakthroughs occurred in the 20th century that led to 

development of admission Cardio-tocography (CTG) in 

the 1960’s to monitor fetal heart rate and uterine 

contractions.1 Clinical estimation of amniotic fluid 

volume (AFV) measured as Amniotic fluid index (AFI) is 

another important part of fetal assessment as variation in 

its amount has been related to the outcome of pregnancy. 

Both the above methods are routinely used in clinical 

practice to identify fetal well-being as they are quick and 

easily accessible in the labor room.  

Admission Cardiotocography (CTG) is a screening test 

that involves electronic recording of fetal heart rate 
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minimum intervention. Cardiotocography (CTG) and clinical estimation of amniotic fluid volume (AFV) measured as 

amniotic fluid index (AFI) are two tests that are easily available in the labor room and can be used to identify fetal 

well-being. Our study aimed to evaluate role of admission cardiotocography (CTG) and amniotic fluid index (AFI) on 

perinatal outcome in low risk pregnancy at term. 

Methods: The study was conducted as a prospective observational study. All low risk pregnant women at term 

admitted to the labor ward in early or established labour between September 2018 and August 2020 were included in 

the study. They underwent admission CTG and AFI assessment using ultrasonography. All parameters including CTG 

changes, mode of delivery, AFI, presence of meconium, APGAR score at 1 and 5 mins, need for admission in 

neonatal ICU and perinatal mortality were recorded. Quantitative data was compared using chi square test.  

Results: A total of 180 patients were included in the study. Majority of the women belonged to the age group of 30-

35 years. Abnormal CTG showing fetal distress was seen in 105 (58.33%) cases. Non-reactive CTG was significantly 

associated with meconium stained liqour, requirement for LSCS, still birth, fetal distress, APGAR <7 at 1 and 5min 

and NICU admission (p<0.001). The association of low AFI with non-reactive CTG had statistically significant 

impact on perinatal outcomes like low birth weight, requirement for LSCS, fetal distress, APGAR <7 at 1 and 5 mins 

and NICU admissions. 

Conclusions: Admission CTG is a simple non-invasive test that can serve as a screening tool in low risk obstetric 

population to detect fetal distress already present or likely to develop and prevent unnecessary delay in intervention. 

Thus, it may help in preventing fetal morbidity and mortality. 

 

Keywords: Amniotic fluid, Cardiotocography, Fetal distress, Meconium  

Department of Obstetrics and Gynecology, KIMS, Bhubaneswar, Odisha, India  

 

Received: 07 February 2021 

Accepted: 09 March 2021 

 

*Correspondence: 

Dr. Tejaswini M., 

E-mail: mtejaswini81@gmail.com 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

DOI: https://dx.doi.org/10.18203/2320-1770.ijrcog20211142 



Patnaik M et al. Int J Reprod Contracept Obstet Gynecol. 2021 Apr;10(4):1591-1595 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                   Volume 10 · Issue 4    Page 1592 

(FHR) and uterine activity for approximately 20 

minutes.2 The CTG can be reactive or nonreactive. If it is 

non-reactive test will be repeated after 1 hour and 

decision will be taken according to repeat CTG traces.3 If 

the test is reactive then labor will be allowed to progress 

in usual manner. Although intermittent auscultations can 

measure the baseline fetal heart rate (FHR), other features 

such as baseline variability, accerlations and 

decelerations in response to the uterine contraction 

remains unappreciated by simple auscultation.4 

Ingemarsson et al. described CTG as an alternative 

method of monitoring FHR during labour to pick the 

women apparently at risk where the fetus was 

compromised on admission or were likely to be 

compromised in labour.5 

Amniotic fluid index (AFI) quantification is an important 

component of the biophysical profile in ultrasound 

evaluation of fetal well-being, especially in the third 

trimester.6 Amount of the amniotic fluid volume has been 

linked to fetal compromise with perinatal morbidity 

approaching more than 50% in polyhydramnios and 

almost 80% in severe oligohydramnios.7 Estimation of 

amniotic fluid is usually done using the four quadrant 

technique as described by Phelan et al.8 Aims and 

objectives of the study were to evaluate role of admission 

cardiotocography (CTG) and Amniotic fluid index (AFI) 

on perinatal outcome in low risk pregnancy at term and to 

determine if abnormal CTG and AFI are associated with 

increase in obstetrical interventions.  

METHODS 

The study was conducted as a prospective observational 

study. All low risk pregnant women at term, booked or 

unbooked, admitted to the labor ward in early or 

established labour between September 2018 and August 

2020 were included in the study. The study was 

conducted at the Department of Obstetrics and 

Gynacology, Kalinga Institute of Medical Sciences, 

Bhubaneswar. 

Inclusion criteria 

All term patients (37 weeks - 40 weeks), singleton 

pregnancy, non-anomalous baby, intact membranes, 

primigravida and multigravida were included in the 

study. 

Exclusion criteria 

Recurrent missed abortions, previous caesarean section, 

maternal medical disorders, previous bad obstetric 

history, multiple pregnancies, maternal age (above 40 

years and or below 19 years) were excluded from the 

study. 

All patients satisfying the inclusion criteria were included 

in the study after obtaining an informed consent. The 

detailed history and clinical examination was performed 

for all these patients. They underwent admission CTG 

and AFI assessment using ultrasonography. Parameters 

studied included CTG changes (According to NICE 

criteria for CTG interpretation).9 Mode of delivery 

(normal vaginal delivery, caesarean section, instrumental 

delivery), AFI, Presence of meconium, APGAR score at 

5 minutes, need for admission in neonatal unit, perinatal 

mortality.  

Statistical analysis 

All characteristics were summarized descriptively. For 

categorical data, the number and percentage were used in 

the data summaries and diagrammatic presentation. 

Quantitative data was compared using Chi square test. 

p<0.05 was considered significant. Data analysis was 

done using STATA software version 15.1  

RESULTS 

Table 1: The various variables studied. 

Variables Frequency % 

Parity  

Multi  56 31.11 

Primi 124 68.89 

AFI  

AFI>5 100 55.56 

AFI<5 80 44.44 

CTG 

Reactive 105 58.33 

Non reactive 75 41.67 

Liqour 

Meconium stained 110 61.11 

Non meconium stained 70 38.89 

Low Birth Weight  

Absent 167 92.78 

Present 13 7.22 

Mode of delivery 

VD 83 46.11 

LSCS 97 53.89 

Perinatal mortality 

Absent 176 97.78 

Present 4 2.22 

Fetal distress 

Absent 75 41.67 

Present 105 58.33 

APGAR<7 at 1 min 

Absent 73 40.08 

Present 106 59.22 

APGAR<7 at 5 min 

Absent 94 52.51 

Present 85 47.49 

NICU admission 

Not required 94 50.28 

Required  85 49.49 



Patnaik M et al. Int J Reprod Contracept Obstet Gynecol. 2021 Apr;10(4):1591-1595 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                   Volume 10 · Issue 4    Page 1593 

Table 2: Correlation of AFI with respect to age, 

gestational age and birth weight. 

Variables 
AFI>5 

(M±SD) 

AFI<5 

(M±SD) 

P 

value 

Age 29.17±2.91 28.9±2.5 0.5138 

Gestational 

age 
38.55±1.0766 38.65±1.0445 0.531 

Birth 

weight 
2.785±0.305 2.605±0.505 0.0036 

*p<0.05 is significant 

The mean of the study group was 29.05±2.7 years with majority 

of the women belonging to the age group of 30-35 years. 
Majority of the patients were primigravida (124 (68.89%)). 

CTG was reactive in 58.33% cases. AFI of ≤5cm was detected 

in 44.4% cases. Meconium stained liqour was seen in 110 

(61.11%) cases. Birth weight was found to be below normal in 

13 (7.22%) cases.  

Abnormal CTG showing fetal distress was seen in 105 

(58.33%) cases. APGAR score of less than 7 at 1min was seen 

in 107 (59.22%) cases and at 5 min in 85 (47.49%) newborns. 
89 (49.72%) required admission to NICU. Still birth was 

recorded in 4 cases (2.22%) (Table 1). Correlation between low 

birth weight, AFI <5cm and non-reactive CTG was found to be 

statistically significant (p<0.001) (Table 2, 3, 4). Low AFI was 
associated more with low birth weight and requirement for 

LSCS and this association was also found to be statistically 

significant (p<0.001) (Table 5).  

Table 3: Correlation of AFI and CTG with respect to 

age, gestational age and birth weight. 

 

Outcomes 

with respect 

to AFI>5 and 

reassuring 

CTG 

(mean±SD) 

Outcomes 

with respect 

to AFI<5 

and non-

reassuring 

CTG 

(mean±SD) 

P 

value 

Age 29±2.81 29.2±2.44 0.614 

Gestational 

age 
38.5±1.06 38.82±1.028 0.162 

Birth 

weight 
2.76±0.34 2.45±0.5 0.0001 

*p<0.05 is significant 

Table 4: Correlation of CTG with respect to age, 

gestational age and birth weight. 

 
Reactive 

M±SD 

Non reactive 

M±SD 

P 

value 

Age 29.057±2.87 29.04±2.58 0.967 

Gestational 

age 
38.533±1.038 38.68±1.092 0.361 

Birth 

weight 
2.8±0.341 2.57±0.47 0.0002 

*p<0.05 is significant. 

Table 5: Correlation of perinatal outcomes with respect to AFI. 

 AFI>5  AFI<5 P value 

Meconium stained 37 (52.86%) 33 (47.14%) 0.561 

Low birth weight 1 (7.69%) 12 (92.31%) 0.001 

LSCS 44 (45.36%) 53 (54.64%) 0.003 

Still birth 1 (25%) 3 (75%) 0.042 

Fetal distress 49 (46.67%) 56 (53.33%) 0.047 

APGAR<7 at 1 min 47 (44.34%) 59 (55.66%) 0.940 

APGAR<7 at 5 min 42 (49.41%) 43 (50.59%) 0.176 

NICU admission 42 (47.19%) 47 (52.81%) 0.413 

*p<0.05 is significant 

Table 6: Correlation of perinatal outcomes with respect to CTG. 

 CTG  (reactive) CTG (Non -reactive) P value 

Meconium stained 28 (40%) 42 (60%) 0.001 

Low birth weight 4 (30.77%) 9 (69.23%) 0.036 

Mode of delivery  (CS) 32 (32.99%) 65 (67.01%) 0.001 

Perinatal mortality 1 (25%) 3 (75%) 0.171 

Fetal Distress 41 (39.05%) 64 (60.95%) 0.001 

Apgar<7 at 1mins 39 (36.79%) 67 (63.21%) 0.001 

Apgar<7 at 5 mins 26 (30.59%) 59 (69.41%) 0.001 

NICU admission  31 (34.83%) 58 (65.17%) 0.001 

*p<0.05 is significant 

Non-reactive CTG was significantly associated with 

meconium stained liqour, LSCS, still birth, fetal distress, 

APGAR <7 at 1 and 5min and NICU admission 

(p<0.001) (Table 6). 
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Table 7: Correlation of perinatal outcomes with respect to AFI and CTG 

 Reactive CTG+AFI>5 Non-Reactive CTG+AFI<5 P value 

Meconium stained 51 (72.86%) 19 (27.14%) 0.024 

IUGR 5 (38.46%) 1 (61.54%) 0.001 

MOD of delivery 65 (67.01%) 32 (18.89%) 0.001 

Perinatal mortality 3 (75%) 1 (25%) 0.75 

Fetal Distress 76 (72.38%) 29 (27.62%) 0.001 

Apgar <7 at 1 mins 76 (71.70%) 30 (28.30%) 0.001 

Apgar<7 at 5mins 57 (67.06%) 28 (32.94%) 0.001 

NICU Admission 63 (70.09%) 26 (29.21%) 0.001 

*p<0.05 is significant. 

The association of low AFI with non-reactive CTG has 

statistically significant impact on perinatal outcomes like 

low birth weight, requirement for LSCS, fetal distress, 

APGAR<7 at 1 and 5 mins, and NICU admissions (Table 

7). 

DISCUSSION 

In our study, out of 180 enrolled subjects, majority 

belonged to age group of 30-35 years (80%).This 

correlated with the study by Hafizur et al., in which 

42.5% of the patients were in 25-30 years age group.10 

While in the study by Kansal et al., majority of patients 

belonged to the age group 26-30 years age (44%).11 

68.89% of the patients were nulliparous while 31.11% 

were multiparous which were comparable with the results 

of the study by Kumari et al; where 56% were nulliparous 

and 44% were multiparous.12 According to the 20 min 

admission CTG tracing done in our subjects, 58.33% had 

reactive CTG and 44.44% had abnormal CTG which was 

comparable to the study by Hafizur et al.11 These results 

were also comparable to the study by Xavier et al.13 

Out of the 105 patients with reactive CTG, 32 (32.99%) 

delivered vaginally, while non-reactive CTG 65 (67.01%) 

were delivered by caesarean section. Thus, the incidence 

of vaginal deliveries was common when there was 

reactive CTG as compared to LSCS. On the other hand, 

caesarean sections were more in the non-reactive CTG 

group. This result was comparable to those of Hafizur et 

al.11 In another study by Meena et al, 92% patients with 

reactive CTG delivered vaginally and only 6.67% 

required LSCS.14  

Among the 180 patients, 110 (61.11%) had non-

meconium stained liquor and 70 (38.89%) had meconium 

stained liquor. Among these 70 patients, 42 (60%) had 

non-reactive CTG and 28 (40%) had reactive CTG. The 

APGAR score at 1 and 5 minutes of less than 7 were 

recorded in 67 (63.21%) and 59 (69.41%) newborns 

respectively. Among the patients with non-reactive CTG, 

58 (65.17%) newborns needed NICU admission. 64 

(60.95%) babies had fetal distress. The perinatal 

mortality was higher in patients with non-reactive CTG 

(3.75%). Thus the incidence of fetal distress and poor 

neonatal outcome was more in the patients with non-

reactive CTG in our study.  

Das et al., conducted a prospective study to prove the 

efficacy of admission test in predicting fetal jeopardy 

during labour.15 They reported that incidence of fetal 

distress and chances of caesarean delivery were higher in 

the abnormal admission test group. A study done by 

Hafizur et al. had results similar to our study.11  

Gupta et al., had reported 66.2% meconium stained 

liquor, 58.1% had APGAR <7 at 5 min and 75.7% NICU 

admission in non-reassuring CTG group.16 In a 

prospective study by Panda et al., reassuring CTG group 

had 4.65% meconium stained liquor, 3.48% APGAR <7 

at 5 min and 9.3% NICU admissions; non-reassuring 

CTG group had 85.71% meconium stained liquor, 

28.57% had APGAR <7 at 1min and 78.57% newborns 

needed NICU admission.17 

In study of Maha et al on amniotic fluid index predictor 

of perinatal outcome found 27% cases of caesarean 

belong to AFI<5 cm group with meconium staining in 

42% cases and 5 min APGAR of <7 in 16% cases with 

NICU admission in 16% cases. Out of these findings 

meconium staining in AFI<5cm group was statistically 

significant (p=0.004).20 In our study 54% cases of 

caesarean belong to AFI<5cm group with meconium 

staining in 47.14% and 5 min APGAR of <7 in 50.59% 

with requirement of NICU admission in 52.81% cases. In 

our study low birth weight was statistically significant 

with AFI<5 cm group. In another study by Bachhav et al, 

AFI measurement on uncomplicated pregnancy revealed 

66% caesarean rate in AFI<5cm group, which was 

similar to our study.2 In our study it was found that 

AFI<5 and non-reassuring CTG together were 

significantly related to most of the perinatal outcome 

measures like mode of delivery, fetal distress, APGAR at 

1 and 5 minutes and NICU admissions. 

CONCLUSION 

Pregnancy with no high risk constitutes a major part of 

pregnant population and it is equally important to predict 

adverse even in them. For predicting the perinatal 

outcome in low risk pregnancy, we adopted admission 
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CTG with AFI by using ultrasound. In the present study, 

AFI<5 cm was associated with cesarean delivery, 

particularly for fetal distress and low birth weight babies. 

A non-reactive CTG showed a significant correlation 

with requirement of caeserian section and all perinatal 

outcomes except low birth weight and perinatal mortality. 

Admission CTG is a simple non-invasive test that can 

serve as a screening tool in low risk obstetric population 

to detect fetal distress already present or likely to develop 

and prevent unnecessary delay in intervention. Thus, it 

may help in preventing fetal morbidity and mortality. As, 

the test has high specificity it has role in obstetric wards 

of non-industrialized countries with heavy workload and 

limited resources to help in triaging. 
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