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Summary

\ntepartum fetal heart monitoring was carried out m high risk pregnancy with the non siress tesl
(NS T as the primary means ot surveillance with the aims of correlating the results ot NST with ditterent
vartables ot adverse perinatal outcome and tinding out the diagnostic valuce of the NST. Four hundred
and thirty two NS Tswere carried outin 204 high risk pregnancies detected amongst patients attendimne,
antenatal chimic oradmitied to a teaching armed forces hospital. Nonreactive NST were associated with
stcmticant increase in cesarcan rate tor tetal distress (20%0). There was no signiticant ditterence m the
overall cesarean rate and instrumentat delivery. Non-reactive patterns correlated with sigmiticant poore
permatal outcome m terms ot inaidence of tetal distress i labour (2470), low Apgar scores (32700, admission
to nconatal ntensive care unit (2070, neonatal seizures (1270), tow birth werght 4070 and permatal
mortatite (127 Overall diagnostic values ot NST observed in the present study were, senstinoty 1
spearficity Y470 positive predictive value 837, negative predictive value 727 accuracy T and
prevalence 38" NS T as a primary mean of surveillance in high risk pregnancy is o reliable dicanoste

approach.

Introduction

Non-stress test as a biophysical method of
antepartum fetal heart rate monitoring has become an
established diagnostic tool for tetal surveillance in high
nsk pregnancy. Its case ot administration, lack of
contramdications, less expense, casy interpretability and
[oss trequency o equivocal resalts has made it replace
contraction stress test as the primar\' means of
surverlfance  The ratronale of nonstress test tor
antepartunt cvatuation is that the presence of
accelerations of fetal heart rate with tetal movement
mdicates imtact, responsive central nervous system

mechantsms that are retlected by these changes.

A number ot studies have reported correlation
of abnormal nonstress test result with poor perinatal
outcome. Nonreactive NST has been found to be
assoctated with icereased mcidence of evidence of fetal
distress in labour, ow Apgar scores, ITUGR, neonatal

seizures, admission to special care nursery and pernatag
mortality (Keane et al, 1981, Keegan and Pank Fose
Manning et al 1984, Bashett ot al 19841 Cood perimata
outcome has been tound tollowing antepariun
monitoring with NST (Dastur et al 1982, Desarctal 1os 1
Although most of the studies have proved diagcno st
value of NST, there has been a wide varianon e the
composition ol studv population monitored, goestationa
age at the inception ot monitoring, frequency ol tesiine,
mterpretative criteria, clincal response to fest outconi

testing conditions and interval to dehvery . sinilarls
sensitivity, speciticity, predictive value and prevalenc
have also varied.

In the present study wo have gsed N1
primary dppl‘ud(h in the antepartum clectronie el
heart rate monitoring ot high risk pregnoncy Anattemypl
has been made to correlate results ot NS T warth varion
variables of adverse perinatal outcome and find out the
diagnostic value of NST.
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Material and Methods

[hisstudy was carried out ina teaching armed
torces hospital providing maternity services to the
tamulios of armed torces personnel. The study population
comprised ot high risk pregnancy, detected amongst the
patients attending antenatal clinic in the outpatient or
admutted to the hospital, Two hundred and four high
rish prevoancies were studied. NST was used as a
primary means ot surveillance. Testing was routinely
comimenced at 32 weeks of sestation and later it the high
rishotactor was dentitied subsequently. Frequency of
testing was weeklhv m outpationts and biweekly in
mpaticnts Corometrics T Fetal Monitorwas used. NST
was pertormed i ot degrees semi Fowler's position to
avord supme hy pertension syndrome. Acceleration of
tetal heart rate was detined as an increasce of atleast 15
bpm above baseline, lasting atleast 15 see. If there were
o or more accelerations ot fetal heart rate with fetal
movements i 20 muinutes window, manual stimulation
of tetus tor bl sec was done; tollowed by recording for
another 20 min. Test was terminated at the end of this
second 20min period.

Interpretation of results of NST:

) Reactiv e pattern: Two or more accelerations of fetal
heart rate assoaated with fetal movement in 20 min
diagnostic window, of atleast 15 b above baselime
lasting toratleast 15 sec and baseline vartability of more
than [0 bpm

th Nonreactive pattern: Any trace not showing above
crieriaat the end of 40 mim ot recordimy,.

Reactive NST were repeated weekly for
outpatients and biweckly torin patients. Nonreactive
NsT were repeated atter 24 hrand 1f negative, were
turther evaluated for delivery. Faarlity of ultrasound
scanning was available to afl the patients. All patients

were delivered i hospital.

Results of NST were correlated with the mode
ot delivery and the tollowinyg variables of adverse
permatal outcome
tad fetal distress in flabour
(v band Soun Apgar < 7
totadmission to N1CT
cdineonatal seures
tor o birthhwerght
(rrpormtal mortality

Ihagnostic values of NST were caleulated in
terms of ditferent measures ot adverse perintal outcome.
Drscrete vartables are presented as cross tabulations. Chi
square test has been used tor trequency data. Standard
“tour told” format has been used to caleulate various

diagnostic values of NST.
Results

Results of 432 NST carrted out o 20
pregnancies have been tabulated and analvsed.
Intrauterine growth retardation tormed the commonest
indication in the study comprising 200570 ot cases, closely
followed by bad obstetric history 20 postiern
pregnancy (17.2") and hvpertensive disorders i
pregnancy (147700 (Table 1) 64570 of cases were m the
age group 18-25 vears. 37770 ot high sk population
studied were of parity 1, and 28997 were multiparae
Gestational age at the inception of monitoring was 52
34 weeks in 52.4% of cases (Table [T Of the 432 tests
carried out on 204 patients, 375 (868" showed reactive
pattern and 57 (13.2"6) nonreactin e one.

Table I: Primary indications for monitoring

Indication No of patients (“v)
(N=204)
Intrauterine growth retardation 12120.5)
Bad obstetric history 4120009
Post term pregnancy 3TN
Hypertensive disorders in pregnancy W T
Decreased tetal moy ements 210100
Rhesus incompatibility SN
Antepartum hemorrhage TR NER
Rheumatic heart discase U4 1] 9y
Diabetes mellitus O3 (1.5

Table Ll: Gestational age at the inception ot monitoring

Gestational age in weelcs No of patienls (")

(N=204
< 34 [RNTSARY
34-36 T (525
37-39 2513 N)
40-42 210
>d2 350170

Correlation of last pattern with mode of dehven
is shown i Table 1. There was no sienithicant didterence
between two patterns with nomber of vagimal or
instrumental deliveries. Though there was nosigniticant
ditference between cesarcan rates i the twa NS 1 pattorn
groups, cesarcan rate for tetal distross m the nonrcacting

group was 20% as compared to 2.2

i the reactine
group a difference highly signiticant (' a.0oty
Correlation of last NST pattern with adverse permatal
outcome is shown in Table VAT measures of adverse
perinatal outcome were found signiticantly higher with

the nonreactive pattern.



Non Stress Test in High Rish Pregnancuy

Table I11: Correlation of last NST pattern with mode of delivery

Mode of Reactive Nonreactive Chisquare Remarks
Deliven N=179 N=25 value

Normad Vagial 1~ (a4 2y 12 (48) 24066 0 NS
Nl Breech [ (55 Ul (4.0) 1.360 " -00INS

Vacuum Forceps
Mrimary Indication:

tar tetal Dristress (TR 01 (0.4 2.161 I’ -0 INS

b Others s (hoh 03 {12) 0.088 I -0ANS
fotal [a oy 04 (16.0) 0.655 =i INS

Cosarcan ~ocbion

Uromary ITndicatton, -

chr Fetab Distross ol 2.2 05 (20 16.465 Pooon] s

fer Others 30 Loy 03 (12) 0.433 P -05Ns

(h Total 35 (I8 08 (32) 2.001 -0 1INS

Voler N not signiticant, s highlv significant. Figures in parenthesis indicate percentage

Lable IV: Correlation of last NST pattern with perinatal outcome

vieasure of Reactive Nonreactive Chisquare Remarks
’erinatal outcome N=179 N=25 Value

clal Distress i [ abour 05 12.%) 06 (24) 27186 Poo.ool s
\paar seore

ablmimn [0 (.00 08 (32) 18.396 Pooool s
b nman D3¢0 13 (12) 08271 P 00s His
“Ndmisston to NHCU [216.8) 05 (20) 06,191 ['-0.02 S
“Noeonatal seizures U3¢0 03 (12) Y. 600 e 0005 HIS
Fow Brrth Were it AT 2000 10 (40) 1.674 [ .05 S
Cermnatal Deaths U3 (160 03 (12) 8270 - 0005 Fs

Noter s Percentage hive borns, Hs highly significant, and S significant. Figures in parenthesis mdicate percentage

Table V: Percentage diagnostic values of NST in terms of various measures of adverse perinatal outcome

Variable Sensitivity Specificity  Positive Negative Accuracy Prevalence
Predictive  Predictive
Value Value
Fotal bustress S ar) 24 97 S8 B
In ! abon
\poar
ra Lo 44 a0 32 Y4 N6 (BN
b n S SN 12 s ST 02
Permatal S0 NS 12 98 N7 02
cocaths
Admission IS S84 Qv 9l S5 s
ToNTC L
Fow Birth 2 0 10 7Y 74 A
Werght
Neonatl S 90 13 Y8 S8 03

SOLZUHTeS
Aboveall +1 Y4 33 72 74 38

Combmed:

Noteo IS of 25 nonreactive NST had more than one adverse perinatal outcome factors
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Discussion

[he composttion of hugh vk population
vartous studies has varted wdev, Of the varons studies
anlv lew are considered as subsets of same popualation
VPlatt et al 1983, Goldhrand & Benjanun 1984 and Barrett
ctal 1951 The most common indications for the test in
Various seres were postlerm pregnanay, hypertension,
and TU G T the stady of Rochard et al (1976) Rhesus
sotmimunsation comprised S0 L ot Cases Inour series,
IE R was the mostcommon mdication 12005705, tollow ed
ty bad obstetone hastory 207050 post lerm pregnancy

i

AT and by pertensive disorders cEET 0,

Coestattonal age at the mception of monitoring
Ba~ vatied from 2 Eweeks to 32 weeks m various serics
Do Cunc et al 1993 Keegan and Paul 1980, Keane et al
P L Bishop clas T observed a high frequency ot (30-
60 nonteac e tests i a fow risk population when
tetal assessment was pertormed priorto 30 weeks. This
ratedoedhmed to e atter Sdawceeks Inour series, in52.5%,

cf cases testing was started at 34236 weeks.

l!ltt‘l'}‘l't‘(«\il\(‘ criteria m various series have
varted widely s NMinmuum of 2 aceelerations of 15bpm
fasting tor [5 sec i 20-min diagnostic window have
been used mmaost ot the studies (Keegan and Paul 1980,
Baskett et al 1951 Nanning et al 1984 Inour study we
hove mcluded baselime variability of - 1d bpm also m
wddition to number of accelerations as it has been
veported teomorease the diagnostic vatue (Devoce et al

[UNS)

etcentage of reactive tests m v arious series has
ranged trom T89S (Nannimy et al Tusd, Barrett et al
FasTi Reactnoty of 8770 in our study compares fav orably.
Fheaverage number of tests per patient of 2.1 compares
tavourablv with BT reported by other (Plattet al 1983,
Phelan T9sTr Troe positivity of 1257 was found in
prosent study as compared to 2.8-24.470 reported by
others iheane et ab 1981, Phelan 1951 False negative
testrate reported varies from 0.3-1.3% (Keane ctal 1981,
Manning et al 1984, Platt et al T9S3) I our studv it was
margmally hagherat e

ob2 C ol reactive patterns were assoctated with
normal vagmal debivery as compared to 48" with
dornteactive pattern pul thes ditterence was not
sictihcant sontfarby o margmally lugher rate of levo
mstramental delivery m nonreactive pattern as
compuared to HLe' g reactive pattern was not signihicant
and compares tavourabh with that reported by Fumley
ctaltlusy There was no significant merease i overail

cosarean rate mothe nonreactive (32707 and reactive

groups I which os similar to that observed by

4

Lumiey et al (lun3y, though Keano et al ol b

reported a stgnifcant mcrease Butthe oo e o e tor
tetal distress m fabour was stonticantiy niore wond
nonreactive pattern (2070 as compared to that (2.2

with reactive pattern, which s sidar to that reported

by Keegan and Paul (198,

Nonreactive patterin was assocraied with
significantiy increased merdenc o o teral distress
labour, low Apgar scores admvission o NICU Towv bt
weight neonatal serzures and permatad mortality 1y
1= stilar to that reported m various other studies chean
ctal 1981, Keegan and Paul 1vsar Plati ot al B

Sensitivity of NST i most series tanzes hron,
21-5740 (Baskett ot al TS, Platt et ol TOSS, Nane oLl
1954). Value of 417 a0 the prosent seres compare
tavourabhy . But Shanthaetal clvsaym thon wenes whioh
comprised 3970 of hypoertensive disorder case- hav
reported a higher sensitiviiy of SU% Specinsty of o
mn the present study also compares tavourabliy o S
Y4 reported (Phelan et al TOST, Plati et al Tos3 Positince
predictive value of 83701~ smtlar to that reported by
Keane ctal (1981 Negative predictive value of 720 s on
the lower side of the values from T3-98 reported
other series (Goldkrand and Benjamin 19s 1 Nannmg
ctal 1984). A higher prevalence of 3370w as tound mvoury
study as compared to 4-307 veparted by oothers
(Mannimg et al 1984, Keane et al [us]

Devoe etal (1985 atter anahy Zing a larce nombe
of studies o order to assess the staties of NS a
diagnostic test obseryed that the i vagnostn
values that should be satistred were senstig iy S0
spectfictty 947, posttive predictive vatoe a0 and
negative predictive value Y47 They derived these waith
assumption of a discase prevalence of T Tnour study
overall spectticity (Y4701 and positive predic e ¢ vali
(8370) fultill these criterias A\ Tower sensttiv ity of L
could have mcercased by mcreasimg the number o)
accelerations to more than 2 and oorcasmy the
obscervation time, as reported by Devoe etatb (19853, Bul
mncreasing the accelerabions would have decreased the
high postitive predictive value observed. A Toghe
prevalence of 387, explams the higher posstive prodic by
value (83370 and fower negative predictve value 72
as compared to 4 detined by above cniteria

Conclusion

Antepartum tetal heart rate momtorig i hach
rish pregnancy with Non Stress Test as the prman
means of surveillance i~ a rehable diagnostn approach
Nottreactive tosts are assoctated with tati-ticatiy
significant increase mn cesarean rate tor fefan distres:



Nonreactive patterns correlate with statistically
srgnibicant poorer pvlmutal outcome n terms of
incidence of tetal distress i labour, low Apgar scores,
admisston to neonatal intensiv e care unit, neonatal
setzutes, low bith werght and permatal mortality.
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