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Summary: Antepartum fetal heart rate testing with nonstress test (NST) is an effe<;tive method of surveillance 

in high risk pt·egnancy. The sensitivity 80 % and specificity 95.5 % are high. A reactive NST is an excellent 

predictor of healthy fetus as indicated by negative predictive value of 97.72 % . It is very good at predicting 

the fetus which does not require premature intervention. An unsatisfactory NST with abscence of fetal 

movement fot· a prolonged period 40 mts with the presence of spontaneous deceleration is an indication for 

poor fetal outcome with need for immediate intervention. 

Nonreactive NST signifies ominous fate for the fetus as indicated by positive predictive value of 66.6 %. The 

study of baseline va.-iability & spontaneous deceleration have impt·oved the positive predictive value. Of the 

9 nonreactive NST 's active intervention had saved 5 babies giving a fetal salvage ratio of 55.55 %. Both 

nonreactive & unsatisfactory NST's have to be further evaluated by repeat NST or biophysical profile. 

Introduction 

The Jeve lo pm c nt o f a n e ffec ti ve tes t fo r assess in g 

antepa rtum fetu s coul d a ll ow inte rventi on before fetal 

dea th o r as ph yx ic da m age & preve nt de li ve ry of 

premature fe tu ses. Ante partum fe ta l heart rate testing 

has been the primary mode of evalu ating fetal status of 

which nonstress test is most commonl y used. The choice 

undoubtedl y stems from the numerous advantages offered 

by NST. lt is non-i nvas ive. less cos tl y and less time 

Th e in strume nt used was ca rdi o tocod yna mome ter 

FM260. The test was perfo rmed fo r 20mts or if the pat ie nt 

pe rceived two feta l movements with acce le ration of 15 

beats lasting for 15 seconds the test was stopped. If no 

movement was recorded it was continued for another 20 

mts pe ri od . 

FHR tracing during NST were c lass if ied accord in g to 

c rite ria of E vertson et a l. ( 1979) as : 

consuming. has no contra indi cati ons, eas ie r to inte rpre t I . Reactive Patte rn : Two or more acce lerati ons in 

& can be e mpl oyed in outpati ent setting. Hence higher 20 mts pe riod with movement. 

vo lume o f pati ents can be sc reened more effi c ientl y. 2. Nonreacti ve Patte rn : With each movement none of 

Our study was conduc ted to eva lu ate the ro le of NST in 

hi gh ri sk preg nancy, to predi c t fetal we ll be in g and 

formul ate a plan o f ac ti on dependin g on the results and 

to study the outcome of pregnancy & to evaluate the 3. Unsati sfactory : 

re li ability o f NST in hi gh ri sk pregnancy. 

Material and methods 

Hundred antenata l cases o f hi gh ri sk pregnancy of the 

[nstitute o f obste tri cs and gy neco logy, Hyderabad from 

September '92 to December '93 were selected for the 

the c rite ri a fo r react ive NST 

were met or no acce le rati on 

a nd poo r varia bi I it y were 

noted . 

a. Accele rati on with moveme nt 

< 15 beats fo r < 15 seconds. 

b . Acce le rati on not associated 

w ith movement. 

c. No m o v e m e n tIt r a c i n g 

in adequ ate to draw definite 

conc lusion. 

stud y. The patients were evaluated by NST as earl y as Al ong with thi s, features like baseline FHR, va riab il ity 

from 33 weeks of ges tati on or whenever a ri sk factor and dece leration s were noted clown. 

was identified . 
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Reactive NST's were followed up weekly until delivery. 

Unsatisfactory or nonreactive NST were repeated within 

24 hours for another 20 mts period or biophysical profile 

done depending on the circumstances. If repeat NST 

was reactive in this above category it was carried out 

weekly until delivery. If biophysical profile was >8 with 

good amniotic fluid volume NST was repeated weekly. 

If <8 or 8 with less amniotic fluid then depending on the 

gestational age measures were undertaken for immediate 

delivery. Patients were �f�o�l�l�o�~�d� through delivery and 

postpartum period and perinatal outcome correlated with 

test results. 

Results 

The hundred antenatal patients in the study group were 

classified by their risk factors as shown in Table 1. The 

commonest indication was HDP (59%) and the next 

commonest was for postdates accounting for 15%. This 

was in contrast to Phelan's (1981) series in which 42% 

were postdates and 10% were diabetic patients. In the 

study of Rajaram et al (1992) commonest indication for 

testing was BOH (27%), in contrast to our study where 

only 5% were for BOH. The reason for HDP being 

commonest indication could have been due to large group 

of 41% constituted by primigravida in whom 26% were 

suffering from HDP. 

GRAPH 1 

Total number of 188 NST's were done with an average 

of 1.8 NST's per patient. Maximum no. of NST's were 

done at 34-35 weeks gestation of which 94.6% were 

reactive. The reactivity increased from 34 weeks 

gestation as shown in graph. I . 

Weekly NST's helped us to prolong pregnancy & prevent 

preterm delivery by early intervention as shown in Table 

II. The 36 patients in whom 105 NST's were performed 

unnecessary intervention could be avoided. In 3 patients 

by weekly NST the duration of pregnancy was prolonged 

by a month. 

Out of 188 tracings as shown in Table III 169 tests were 

reactive i.e. 89.89% in comparison with Weingold's 

( 1980) series which showed reactivity of 87 .3%. The 

high number of unsatisfactory NST in both our series 

and Rajaram et al 's ( 1992) could be due to the non use of 

fetal stimulation. Maximum no. of NST's viz 114 

(60.63%) were done in patients with HDP in whom-non 

reactive NSTs were 4.3%. 

Fetal outcome in relation to the last NST before delivery 

is shown in Table IV Of 88 reactive tests 86 babies had 

Apgar at 1" & 5" > 6/10 & one baby had Apgar at I" & 

5" <611 0 & one was still birth due to cord prolapse. Of 

NO.OF NST'S IN RELATION TO 
GESTATIONAL AGE 

33-34 wks 315-36 wks 37-38 wks 39 wks-term 41-42 wks 43 wks 

�~� No.of NST's �~ �R�e�a�c�t�i�v�e� 0 Nonreactive �~�U�n�s�a�t�i�s�f�a�c�t�o�r�y� 
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Table 1: 
Classification of Patients by Major Risk 

Ri sk Category Number % 

Mild 2 1 

HDP 59% 

Severe (2 patients 38 

had imminenr 

eclampsia 

Postdatism 15 15% 

Gestational diabetes (Class 4) . 9 9% 

BOH 5 5% 

IUGR 5 5% 

Decreased fetal movements 4 4% 

Elderly primi I 1% 

Rh -\'e factor 2 2% 

Table II: 
Duration of Non Intervention based on NST. 

Duration of o. of No. of NST before delivery 

Pregnancy 

8-13 days (I wk.) 

14-20 days (2 wks 

21-27 days (3 wks 

> 28 days 

Total 

Test result 

Reactive 

Non reactive 

Unsati sfactory 

Patients NSTs 

R NR UN 

25 47 45 2 -

12 26 12 - -

6 20 6 - -

3 12 3 - -

36 105 - - -

Table III: 
Result of NST'S 

Number of patients % 

169 89.89% 

9 4.78% 

10 5.31% 

Table IV: 
Fetal outcome in relation to last NST before delivery 

No. of tests Apgar at I" Apgar at I " 

Test Result No. o/c & 5">6110 & 5"<6/10 Still birth 

Reactive 88 88o/!' 86 I I cord 

prolapse 

Nonreactive 9 9o/c 2 5 2 

Unsausfactory 3 3o/r 2 - I 
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Sensitivity 

Specificity 

Table V: 

Reliability of NST 

Positive predictive value 

Negative predictive value 

False negativity rate 

False positivity rate 

Prevalence 

80.00% 

95.60% 

66.66% 

98.00o/c 

2.27o/c 

33.33o/c­

IO.OO% 

the nonreactive NST (9% ), 2 had still births & 5 had 

babies with Apgar at I " & 5" < 6/l 0 & 2 had Apgar at I " 

& 5" > 6/10. 

The fal se negativity rate is 2.27o/c. This is in comparison 

with Evertson et al's ( 1979) l9'o & Weingold et al ( 1980) 

0.7%. In total of twelve nonreacti ve and unsatisfactory 

NST's 4 babies were not compromised giving a false 

positiv e rate of 33.33%. This is less when compared 

with that of Thacker & Berkel man ( 1986) viz 50 to 7 5 o/c 

and of Rajaram et al ( 1992) viz 60%. This is because 

criteria used for reactiv it y in these were >3 �a�c�c�e �l �e�r�a�t�i�o�n�~� 

in 15 mts peri od. The 80o/c sensiti vi ty and 95.69( 

specifi city as shown in Table V are high and comparable 

with those reported by Keegan et al ( 1979) & Rajaram et 

al ( 1992). The Negative predicti ve value of 97.72o/r is 

also high and comparable to Keegan et al's ( 1979) 980'c 

and Devo & Wareb 95c;'c. The Positive predictive value 

66.6% in our study is comparable to Rajaram et al 's 

( 1992) 40%. Thi s i s because both baseline FHR, 

variability and decelerations were taken into account & 

study period extended to 40 mts. 

Reviewing other parameters. three patients, had decreased 

baselin e variability out of w hi ch one patient had 

intrauterine death & two other pati ents had babies with 

low Apgar scores. The incidence of decelerations is Ylc 

which is simil ar to that observed by Bourgeois et al ( 1984) 

viz. 1.7%. Two of the three NST's that showed 

decelerations had abnormal outcomes 66.6% indicating 

that term fetuses with abnormal NST w ith decelerations 

had poor fetal outcomes and immediate intervention �i�~� 

needed. 
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In conclusion it can be implied that nonstress test is a References 
simple, fast, reliable and noninvasive method to monitor 

a large number of patients in busy hospitals of our country, 

with large number of high risk pregnancies but with lack 

of facilities and time to perform a complete biophysical 

profile. 

The positive predictive value of a single non-reactive NST 

is 50o/c. But nonreactive NST has to be further evaluated 

by BPP of which amniotic fh!id volume assessment is 

very important although study of baseline FHR, 

variability and decelerations have improved the positive 

predictive value of the test. 
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