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Abstract: 

Introduction: During later half of twentieth century various new techniques of antepartum fetal surveillance were 

invented which have contributed significantly to the striking reduction in perinatal mortality and morbidity. Nonstress 

test is one such biophysical technique which is widely used in management of high-risk pregnancies. With this view the 

efficacy of nonstress test in high-risk pregnancy in Indian Population was analyzed. 

Material and methods: This study was carried out on 100 high-risk pregnant cases admitted in maternity ward. A 

special proforma for the study was designed and used. The patients were followed until they delivered and the fetal 

outcome was noted. Patients with pregnancy more than 32 weeks were included in the study. Previous obstetric events 

were asked in details. 

Observations: In the present study, 100 patients with high-risk pregnancy were studied using electronic fetal monitor, 

Nonstress test was used primarily as an indicator for antepartum fetal surveillance. 51 % of the patients included in the 

study were primigravida. Out of four patients with bad obstetric history, two patients were fifth gravid and two were 

sixth gravida.  

Conclusion: We are able to save the babies in cases of non-reactive non-stress tests by prompt termination of 

pregnancy when the baby was salvageable. 
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Introduction 

During later half of twentieth century various new techniques of antepartum fetal surveillance were invented which 

have contributed significantly to the striking reduction in perinatal mortality and morbidity. 
1
Nonstress test is one such 

biophysical technique which is widely used in management of high-risk pregnancies. The nonstress test can identity the 

fetus in jeopardy in utero. This enables an appropriate timely intervention to achieve the most favorable outcome. With 

the acceptance of ‘small family norm’, it has become necessary that every wanted conception should successfully end 

in birth of a viable healthy baby. For this, close monitoring for assessment of fetal well being is required, especially for 

high-risk pregnancies. High-risk pregnancy is one which is complicated by factor that adversely affects the pregnancy 

outcome maternal or perinatal or both. About 20-30% pregnancies belong to this Category.  Several high-risk 

identification systems have proved by different authors. Each scheme consist of a list of conditions known to be poor 

prognostic indicators in pregnancy. Most of these systems give different numerical value to high-risk factors, 

depending on the severity of their effects on pregnancy and produce a numerical score that is supposed to reflect the 

seriousness of potential problem.
2
 With this view the efficacy of nonstress test in high-risk pregnancy in Indian 

Population was analyzed.  
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Material and methods: 

This study was carried out on 100 high-risk pregnant cases admitted in maternity ward. A special proforma for the 

study was designed and used. The patients were followed until they delivered and the fetal outcome was noted. 

Detailed medical and obstetrical history was noted. Symptoms suggesting presence of above mentioned pregnancy 

complication were especially asked for like oedema, headache, oliguria, giddiness, vision problems, number of fetal 

movements, etc. Gestational age was calculated from last menstrual period and ultrasonographic records. Patients with 

pregnancy more than 32 weeks were included in the study. Previous obstetric events were asked in details.  

Techniques of nonstress test:  

The procedure was explained to the patient. Test was performed after a meal when activity of the fetus is more likely. 

The quadrant of the maternal abdomen corresponding to the fetal back was chosen. The location giving maximum fetal 

heart sound was determined with stethoscope. K.Y. jelly was applied on the transducer, which was placed on the 

selected position. The transducer was adjusted till the clearest sharp and most rhythmic sound was heard on the 

speaker. After the best position was located, the transducer was strapped snugly on the patient. The recording was done 

initially with the patient in the supine position. If the trace was not satisfactory, it was done in the left lateral position. If 

fetal and or maternal movement caused the transducer to loose the signal, the transducer was readjusted until a good 

tracing was obtained. Fetal movement was marked by patient by pressing the remoter switch. Recording time was 20 

min.  

Observations 

In the present study, 100 patients with high-risk pregnancy were studied using electronic fetal monitor, Nonstress test 

was used primarily as an indicator for antepartum fetal surveillance.  

Results were analyzed in terms of mode of delivery and perinatal outcome.  

Table no.1: High-risk factors 

Sr.No. Risk Factor No. % 

1. Hypertension in pregnancy  30 30 

2. Hypertension with Intra-Uterine growth retardation.  03 03 

3. Intra-Uterine growth retardation  15 15 

4. Postmaturity  21 21 

5. Bad obstetric history 04 04 

6. Diabetes mellitus  02 02 

7. Rh incompatibility  05 05 

8. Abnormal presentation  03 03 

9. Heart disease  05 05 

10. Placenta pravia  05 05 

11. Abruptio placentae 04 04 

12. Twin pregnancy  01 01 

13. Previous LSCS  02 02 

 Total 100 100 

 



International J. of Healthcare and Biomedical Research, Volume: 04, Issue: 01, October 2015, Pages 120-125 

 

122 

www.ijhbr.com     ISSN: 2319-7072 

 

Conmonest risk factor encountered in this series was hypertensive disorders during pregnancy as seen in this table (33%). 

Of this, three patients had associated intrauterine growth retardation. Postmaturity was the nexty common risk factor.  

Table no.2: age wise distribution 

Sr.No. Age group  No. % 

1. < 16 0 0 

2. 16-18 0 0 

3. 18-20 4 4 

4. 20-24 48 48 

5. 25-29 38 38 

6. 30-35 10 10 

7. > 35 0 0 

 Total 100 100 

 

86 % of the patients belonged to the age group of 20-29 yrs. As shown in this table.  

Table no.3: parity wise distribution  

Sr.No. Age group  No. % 

1. Primi gravida 51 51 

2. Second gravida 27 27 

3. Third gravida  04 04 

4. Fourth gravida 12 12 

5. Fifth gravida  04 04 

6. Sixth gravida 02 02 

 Total  100 100 

 

51 % of the patients included in the study were primigravida. Out of four patients with bad obstetric 

history, two patients were fifth gravid and two were sixth gravida.  

Table no.4: gestational age at first non stress test. 

Sr.No. Gestational Age   No. % 

1. 32-34 10 10 

2. 34-37 21 21 

3. 37-41 48 48 

4. > 41 21 21 

 Total 100 100 

 

48 % of the patients were at term as seen in this table, while 21% of the patients were with postmaturity 

and 31% were preterm.  

 

 

 



International J. of Healthcare and Biomedical Research, Volume: 04, Issue: 01, October 2015, Pages 120-125 

 

123 

www.ijhbr.com     ISSN: 2319-7072 

 

Table no.5: parity wise distribution  

Sr.No

. 

Age group  1 2 3 4 5 Total 

NSTs 

% 

1. Hypertension in pregnancy (30) 13 07 05 04 01 63 26.69 

2. Hypertension with Intra-Uterine 

growth  

Retardation. (03) 

  02 01  10 4.24 

3. Intra-Uterine growth retardation (15)  01 10 01 02 01 37 15.86 

4. Postmaturity (21)   08 06 06 01 - 42 17.80 

5. Bad obstetric history(04)  01 03   11 4.66 

6. Diabetes mellitus (02)     02 10 4.24 

7. Rh incompatibility (05)  02 01   02 14 5.93 

8. Abnormal presentation (03) 01  02   07 2.97 

9. Heart disease (05) 01  03 01  14 5.93 

10. Placenta praevia (05) 01 02  02  13 5.51 

11. Abruuptio placentae (04) 02  02   08 3.39 

12. Twin pregnancy (01)    01  04 1.69 

13. Previous LSCS (02) 01 01    03 1.27 

  30 28 24 12 06 236 100.00 

 

(*) Number of patients  

In 30% patients, non-stress test was done only once before the delivery. NST was done five times in 

one patients with hypertension, in one with IUGR, in two patients with diabetes mellitus and two 

patients with Rh incompatibility.  

In all, 236 nonstress tests were performed of which 26.29 %, non-stress tests were done for 

hypertension during pregnancy.   

Table no.6: results of nonstress tests in each high risk group. 

Sr.No

. 

Risk Factor (*) Reactive  Non 

Reactive  

Total 

NSTs 

1. Hypertension in pregnancy (30) 44 19 63 

2. Hypertension with Intra-uterine growth retardation 

(03) 

7 03 10 

3. Intra-Uterine growth retardation (15) 26 11 37 

4. Postmaturity (21) 31 11 42 

5. Bad obstetric history (04) 09 02 11 

6. Diabetes mellitus (02) 08 02 10 

7. Rh incompatibility (05) 13 01 14 

8. Abnormal presentation (03) 07 - 07 

9. Heart disease (05) 13 01 14 
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10. Placenta previa (05) 12 01 13 

11. Abruptio placentae (04)  04 04 08 

12. Twin pregnancy (01) 04 - 04 

13. Previous LSCS (02) 03 - 03 

 Total 181 55 236 

 

(*) Number of patients  

This table shown results of nonstress tests in each high-risk group. Out of 236 nonstress tests done in 100 patients, 181 

nonstress tests (76.69%) were reactive while 55 nonstress tests (23.31%) were non-reactive. In hypertension 69.84% 

NSTs were reactive. In intra-uterine growth retardation (70.27%) NSTs were reactive while in postdated pregnancy 

(073.81%) NSTs were reactive.  

Discussion: 

Antepartum detection of the fetus at risk for death or damage in-utero remains a major challenge in modern obstetrics. 

Methods for fetal risk determination have shifted from less specific biochemical methods (e.g.maternal estriol 

determination) to more specific fetal biophysical. In this study, 100 patients with high-risk pregnancies were evaluated. 

The cases were selected using Coopland9 scoring system, Manitoba, Canada. Many studies were carried out over years in 

various countries to study the role of NST in high-risk pregnancy.  

Miscellaneous cases include premature rupture of membranes. Hypermsis gravidarum, hydramnious, anemia, etc.In our 

study, hypertension during pregnancy was the commonest risk factor 33% . Postdatism was found to be the commonest 

risk factor in studies of Iman Bano et al (30%), Uchil et al
 
(45.34%), Keegan and Paul

 
 (51.7%) and Patil et al

59
 

(19.7%).
3,4,5

 

In studies by Jain et al (61.8%) and Habbebullah et al  (27%), bad obstetric history was the commonest risk factor. Iman 

Bano et al
33

 included pregnancy with jaundice and fetal tachycardia in their study while Habbebullah et al
 
 included 

premature rupture of membranes in their study. In our study, most of the patients were from the age groups ranging 

between 20-24 years (48.0%), scond largest group was found in the range of 25-29 years (38.0%). In the present study 

there were 51 primigravidas our of which 23 had pregnancy induced hypertension indicating high incidence of pregnancy 

incluced hypertension in primigravidas. There were 2 sixth gravidas with bad obstetric history.Nonstress test was done in 

these patients after 32 weeks of pregnancy. Gestational age in studies of various authors is shown in the following 

table.
4,6

 

As compared to the studies by Rochard et al
56

, Krebs et al
 
and  et al

 
, in the present study, patients below 32 weeks of 

gestational age were not included because of following reasons. 
7,8

 

A) Before 32 wks, incidence of non-reactive nonstress test is more due to immature control of system. Characteristics of 

preterm non stress test are 

I. Less variability 

II. More number of fetal movements, which are less powerful, and of short duration. 

III. Short episodes of activity and quiescence in the fetus (about 10 min each). 

IV. Before 30 wks, deceleration is more common than acceleration in response to fetal movements. These deceleration are of 

short duration (15-30sec) with amplitude of 15.30bpm. 

V. Fetal tachycardia. 

Due to these factors, interpretation of nonstress test is very difficult. 
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B) Fetal survival could not be guaranteed because of les developed neonatal care unit in our set-up. 

From the table no.7, incidence of non-reactive NST was higher in preterm patients (42.86%) as compared to full term 

patients (11.29%). This finding correlates with the study by Lavin et al
 
 (1984). 

In 1984, Lavin et al studied the relationship between gestational age and reactivity in 297 high-risk patients.
6
 Four groups 

of gestational age intervals were evaluated, interval A consisted of period from 28-32 weeks gestation; interval B 

consisted of period form 33-36 weeks gestation; interval C consisted of period from 37-41 weeks gestation and interval D 

consisted of period from 42-44 weeks gestation. The incidence of non-reactive tests were 15.3%, 3.9%, 2.5% AND 5.9% 

for intervals A, B, C and D respectively. 

In the present study, it is observed that maximum percentage of cases were from gestational age group 37-41 weeks 

(48.0%) and non-reactive pattern was obtained in 11.29% of cases. However highest incidence of non-ractive pattern was 

observed in gestational age group 32 to 36 weeks with 42.86% non-reactive  nonsstress tests. Thus, incidence of non-

reactive nonstress test was higher in preterm patients as compared to fulterm patients. This finding co-relates with the 

study by Lavin et al
7.
 

In the present study, when gestational age of 42 weeks was crossed, induction of labour was advised irrespective of result 

of nonstress test to reduce the perinatal morbidity and mortality. Only 2 patients had nonstress test done at 43 weeks 

gestation but it was their first visit to our hospital. This contrasts to series by Rochard et al69. Where latest nonstress test 

was done at 44 weeks.  

Conclusion:  

We are able to save the babies in cases of non-reactive non-stress tests by prompt termination of pregnancy when the 

baby was salvageable.  
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