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ABSTRACT

Objective : The main objective of the study was to assess the
role of NST (non stress test) in perinatal outcome in high risk
pregnancy.

Materials and methods : Total 402 women with high risk
pregnancy were enrolled into the study. NST was performed
with cardiotocography. Results of NST were considered as
reactive, non reactive and equivocal. All cases were followed
up till the delivery and data regarding mode of delivery and
perinatal outcome were noted. Data were analyzed by Chi-
square test using Open EPI version software.

Results : 41.8% women were primigravidae and 58.2% were
multigravidae. Various high risk factors were postdatism,
oligohydramnios, hypertension etc. NST was reactive in 71.7%
cases and non reactive in 28.3% cases. LSCS was required in
6.3% of women with reactive NST versus 29.5% cases in non
reactive group. Sensitivity of NST was 93.33% and specificity
was 83.04%. Positive predictive value was 49.12% and negative
predictive value was 98.61%.

Conclusion : NST is a simple and non invasive test to detect
fetal hypoxia. Reactive test suggests healthy fetus. But non
reactive test does not indicate fetal hypoxia. Cases with non
reactive NST require further evaluation.

Key words : Birth asphyxia, antepartum fetal surveillance, non
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INTRODUCTION

One of the worst outcomes of the pregnancy is the
delivery of an asphyxiated newborn which results from
abnormality in the fetal gas exchange leading to hypoxia and
metabolic acidosis. The majority of asphyxiated newborns
recover without apparent deficits but some newborns develop
neurological sequele. Antenatal complications like fetal growth
restrictions, placental insufficiency etc. predispose to birth
asphyxia. The timely detection of morbid changes in the fetal
status and appropriate interventions can prevent perinatal
mortality and morbidity. Various biophysical tests like non

stress test (NST), contraction stress test (CST), biophysical
profile (BPP), Doppler velocimetry are available to detect
fetuses affected by abnormal placental gas exchange.

NST is a graphical recording of fetal heart rate
reactivity to fetal movement. It is one of the most widely used
primary testing methods for anteparum fetal surveillance'?3.
In this study, the effectiveness and role of NST has been
evaluated for assessing the perinatal outcome in high risk
pregnancy.

MATERIALS AND METHODS

This prospective, uncontrolled study was conducted
from Jan 2013 to Nov 2014. Total 402 women with high risk
pregnancies were enrolled into the study. Inclusion criteria
were: pregnant women with 32 or more weeks of gestation
with one or more risk factors like decreased fetal movements,
postdatism, fetal growth restriction, hypertension, medical
disorders with pregnancy etc. Exclusion criteria were:
gestational age less than 32 weeks and fetus with gross
congenital anomaly.

NST was performed with cardiotocography. Results
of NST were considered as reactive, non reactive and equivocal.
Result was considered reactive when two or more fetal heart
rate (FHR) accelerations were clearly recorded during a 20
minute period, each of 15 or more beats per minute (bpm)
and lasting 15 or more seconds occurring simultaneously with
fetal movements. If no spontaneous fetal movements occurred
during initial 20 minutes of observation, the test was continued
for another 20 minutes and during this period fetal movements
were provoked by external stimuli. If there was no acceleration
with spontaneous or repeated external stimuli during a 40
minute period, the test was considered non reactive. The test
was considered equivocal if the fetal heart rate tracing was
inadequate for interpretation. NST was repeated weekly or
biweekly according to the indication. Cases were followed up
till the delivery and data regarding mode of delivery and
perinatal outcome were noted. Data were analyzed by Chi-
square test using Open EPI version software.
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RESULTS

As shown in table 1, majority of women were in age
group of 21 to 30 years (81.3%). 41.8% women were
primigravidae and 58.2% were multigravidae. Various high risk
factors were postdatism, oligohydramnios, hypertension etc.
As shown in table 2, NST was reactive in 71.7% cases and non
reactive in 28.3% cases. LSCS was required in 6.3% of women
with reactive NST versus 29.5% cases in non reactive group.
This difference was statistically significant. Table 4 shows
numbers of babies born with birth asphyxia in women with
reactive and non reactive NST. Table 5 shows predictive value
of NST for perinatal outcome. Sensitivity of NST was 93.33%
and specificity was 83.04%. Positive predictive value was
49.12% and negative predictive value was 98.61%. The false
positivity and negativity rates are affected by the sensitivity
and specificity of the test. In our study, the false negative rate
was 1.38% for perinatal outcome. This shows that a reactive
test is an excellent indicator of a healthy fetus. While non
reactive NST is not an indication for immediate delivery but it
is rather an indication for close observation and further
evaluation.

Table 1: Profile of Study Participants

Profile Number (n=402)
(a) Age (in years)
=20 55(13.7%)
21-25 191(47.5%)
26-30 136(33.8%)
31-35 18(4.5%)
>35 2(0.5%)
(b) Gravida
Primigravida 168 (41.8%)
Multigravida 234 (58.2%)

(c) Risk factor in pregnancy

Postdatism 140 (34.8%)
86 (21.39%)

80 (19.9%)

Oligohydramnios

Hypertension

PROM 63 (15.7%)
Fever 10 (2.5%)
Decreased fetal movements 12 (2.9%)
Others 11 (2.7%)
Table 2: Result of NST
Result of NST Number (%)
Reactive 288 (71.7%)

Non reactive

114 (28.3%)
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DISCUSSION

Causes of birth asphyxia include antenatal
complications, acute complications during labor and delivery
and neonatal problems. For the obstetrician, the distinction
between antepartum and intrapartum causes of asphyxia is of
the largestimportance, particularly in medico-legal situations.
Advances in perinatal care in last 30 years have resulted in a
dramatic decrease in perinatal mortality. Largest advances have
been made in the assessment of the fetus at risk of mortality
and morbidity secondary to placental insufficiency.

NST is simple, inexpensive, non invasive and easily
performed and interpreted. Reactive NST is suggestive of
healthy fetus. Abnormal or non reactive NST is due to fetal
sleep or fetal hypoxia. So other factors need to be evaluated
before intervention after non reactive test.

In our study, NST was non reactive in 28.3% cases, which
is similar to study by Nochimson DJ et al*. In our study, 29.5%
cases required LSCS in non reactive NST group and only 6.3%
cases required LSCS in reactive NST group, which is comparable
to study by Phelan JP et al>. As shown in table 4 and 5, four
babies born with birth asphyxia in reactive NST group
suggesting false negative rate of 1.38%. Fifty eight babies in
non reactive NST group were born normal i.e. non asphyxiated
giving false positive rate of 50.87%. So the sensitivity and
specificity of the NST were 93.33% and 83.04% respectively.
So the test had better negative predictive value then positive
predictive value. These results were comparable to studies
done by Phelan et al®, Brown et al%, Flynn et al’, Lenstrup et
al®, Devoe et al°, Gelman et al*® and Leveno et al.!?

CONCLUSION

Perinatal morbidity and mortality is high in high risk
pregnancy. NST is a simple and non invasive test to detect fetal
hypoxia. Reactive test suggests healthy fetus. But non reactive
test does not indicate fetal hypoxia. Cases with non reactive
NST require further evaluation.

Table 3: Comparison of mode of delivery in relation to result of NST

Mode of delivery | Reactive NST | Non reactive NST
Vaginal delivery 270 (93.7%) 88 (70.5%)
LSCS 18 (6.3%) 26 (29.5%)
Total 288 (100%) 114 (100%)

Chi-square value 22.97, Df 1, p-value <0.001

Table 4 : Predictive accuracy of NST for Perinatal outcome

Result Asphyxiated Non asphyxiated | Total
baby baby

Reactive test 4 284 288

Non reactive test 56 58 114

Total 60 342 402
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Table 5: Predictive value of NST for Perinatal outcome

Predictive value Percentage
False positive 50.87%
False negative 1.38%
Sensitivity 93.33%
Specificity 83.04%
Positive predictive value 49.12%
Negative predictive value 98.61%
REFERENCES

1) Arias F, Daftary SN, Bhide AG. Antepartum care of the
high risk pregnancy. Practical guide to high risk pregnancy
and delivery. Kundli, ELSEVIER, 3rd edi.2008:3-31.

2) Debdas AK. Practical tococardiography. New Delhi, JAYPEE,
3rd edi.2013:182-197.

3) Purandare CN. Editorial- non stress test. J Obstet Gynecol
India 2003; 53(2):125-6.

4) Nochimson DJ, Tuberville JS. The NST. Obstet Gynecol
1978; 51(4):419-421.

5) Phelan JP. The NST- a review of 3000 tests. Am J Obstet
Gynecol 1981; 32(6): 139-7.

6) Brown R, Patrick J. The NST, How long is enough? Am J
Obstet Gynecol 1981; (141) 646-8.

7) Flynn AM, Kelly J, O’Conner M. Unstressed anteparum
cardiotocography in the management of the fetus sus-
pected of growth retardation. Br J Obstet Gynecol 1979
Feb;(86): 106-110.

8) Lenstrup C, Hasse N. Predictive value of antepartum FHR-
NST in high risk pregnancy. Acta Obstet Gynecol Scand
1985; (64): 133-138.

9) Devoe LD, Nezhat A, Prescott P. Enhance the prediction
of Perinatal outcome using a neural network based on
NST, obstetric characteristics and pregnancy risk factors.
J Soc Gynecol Invest 1995; (3): 238.

10) Gelman SR, Spellacy WN, Wood S. Fetal movement and
ultrasound effect of maternal IV glucose administration.
Am J Obstet Gynecol 1980; 137: 459-2.

11) Leveno KJ, Williams ML. Perinatal outcome in the absence
of antepartum FHR acceleration. Obstet Gynecol 1981;
(61):347-9.

Please cite this article as: Shah Jitesh M, Mehta M N,
Satyanarayan K A. Antepartum fetal surveillance by non
stress test and its correlation with perinatal outcome.
Perspectives in medical research 2015;3:2:3-5.

Sources of Support: Nil,Conflict of interest:None declared

5 Perspectives in Medical Research | May - August 2015 | Vol 3 | Issue 2




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


