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Background: Antepartum fetal monitoring is crucial, as almost two-thirds of 

fetal fatalities transpire prior to the onset of labor.  Cardiotocography (CTG) 

simultaneously records fetal heart rate and uterine contractions, aiding in the 

identification of at-risk pregnancies.  Admission cardiotocography has become 

significant in evaluating fetal health, especially in high-risk pregnancies.  To 

study the efficacy of admission cardiotocography in high-risk compared to 

normal pregnancies, focusing on its effectiveness in averting unfavorable 

perinatal outcomes and evaluating its reliability, accuracy, sensitivity, and 

specificity. 

Materials and Methods: This hospital-based observational study was 

conducted at Government General Hospital, Nizamabad from 2024 to 2025. A 

total of 200 women with singleton pregnancies beyond 37 weeks were 

included—100 high-risk and 100 normal pregnancies. CTG was performed 

using the Philips Series 50A machine, 1–2 hours postprandially. Data on 

maternal history, obstetric risk factors, mode of delivery, neonatal outcome, and 

NICU admissions were analyzed. Exclusion criteria included multiple 

gestations and lack of consent. 

Results: In high-risk pregnancies, 48% exhibited reactive CTG, whereas 52% 

were non-reactive.  In the control group, 79% exhibited reactivity, while 21% 

shown non-reactivity.  Non-reactive CTG patterns were predominantly linked 

to preeclampsia, oligohydramnios, and post-term pregnancies.  Cesarean section 

was necessitated in 54% of high-risk cases, as contrast to 24% of normal 

instances.  Neonates exhibiting reactive cardiotocography (CTG) typically 

shown positive outcomes (Apgar >6), whereas 12 neonates in the high-risk 

category with non-reactive CTG recorded Apgar scores ranging from 2 to 6.  

NICU admissions were markedly elevated in high-risk pregnancies (40 

instances) compared to normal pregnancies (4 occurrences).  The sensitivity and 

specificity of CTG were 52% and 79%, respectively, with a false positive rate 

of 21% and a false negative rate of 48%. 

Conclusion: Entry CTG is an essential instrument for identifying fetal distress, 

especially in high-risk gestations. Nonetheless, its restricted sensitivity and 

comparatively elevated false positive rate indicate that it should not be utilized 

independently.  Integrating CTG with additional modalities like Doppler 

velocimetry and biophysical profiling may augment prediction accuracy and 

boost clinical results. 
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monitoring, Perinatal outcome. 
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INTRODUCTION 
 

Antepartum fetal monitoring is necessitated by the 

reality that over two-thirds of fetal fatalities transpire 

prior to the commencement of labor.  Applying the 

principles of intrapartum fetal heart rate monitoring 

to the antepartum phase could significantly 

contribute to the prevention of such fatalities.[1-3] A 

considerable percentage of antepartum fatalities are 

linked to risk factors for uteroplacental insufficiency, 

underscoring the imperative for prompt and efficient 

monitoring.  The creation of dependable assessments 

for evaluating fetal well-being prenatally facilitates 

prompt intervention, thus diminishing the likelihood 

of hypoxic injury or fetal death.[4-6] 

Antepartum fetal monitoring encompasses both non-

invasive and invasive techniques.  Non-invasive 

methodologies include subjective techniques like 

daily fetal kick counts and the Cardiff count, as well 

as objective evaluations such as biochemical 

hormonal assays, non-stress testing (NST), and 

ultrasonography with Doppler velocimetry.  Invasive 

procedures, however infrequently utilized due to 

inherent dangers, encompass amniocentesis, fetal 

electronic monitoring with scalp electrodes or 

vibroacoustic stimulation, and fetal blood 

sampling.[7-9] Among them, antepartum fetal heart 

rate monitoring has become the principal method for 

assessing fetal condition, with the non-stress test 

being the most frequently employed technique in 

high-risk pregnancies.  Its popularity is ascribed to 

numerous practical benefits—it is non-invasive, 

rapid, cost-effective, easily interpretable, devoid of 

contraindications, and appropriate for outpatient 

environments.[10-12] Consequently, NST has gained 

widespread acceptance as the primary technique for 

antenatal fetal monitoring, effectively supplanting 

previous laboratory-based approaches, particularly 

when utilized alongside ultrasonography and 

Doppler examinations.  It is especially beneficial in 

pregnancies complicated by post-term gestation, 

diminished fetal movements, hypertensive diseases, 

growth limitation, and antepartum haemorrhage.[13-15] 

Cardiotocography (CTG) enhances prenatal 

monitoring by simultaneously recording the fetal 

heartbeat and uterine contractions, usually during the 

third trimester. Two distinct transducers are utilized 

in an electronic fetal monitor (EFM): one for 

detecting the fetal heart rate via ultrasound and 

another for measuring uterine contractions using a 

tocodynamometer.  External methods are non-

invasive, but internal measurements, which require 

the insertion of a pressure catheter into the uterine 

canal and the attachment of a scalp electrode to the 

fetus, offer enhanced precision but are constrained by 

their invasive characteristics and inherent  

hazards.[16-18] 

This study seeks to assess the significance of 

admission cardiotocography in high-risk and normal 

pregnancies.  It aims to evaluate the role of admission 

CTG in mitigating unfavorable perinatal outcomes 

and to ascertain its reliability, accuracy, sensitivity, 

and specificity in detecting at-risk fetuses. 

 

MATERIALS AND METHODS 
 

This study was performed at Government General 

Hospital, Nizamabad from 2024 to 2025 to assess the 

significance of the admission test (cardiotocography) 

in both high-risk and normal pregnancies with 

singleton gestation exceeding 37 weeks. A 

comprehensive history was collected from all 

participants, encompassing the date of the last 

menstrual period, pertinent past obstetric history, the 

number of prior antenatal visits, and notable factors 

from previous pregnancies. Prior to doing the test, 

data concerning meal time and medication usage was 

gathered, as these factors could affect fetal activity. 

The majority of tests were conducted one to two 

hours postprandially. The technique was elucidated 

to each participant, and informed consent was 

acquired, as patient collaboration was crucial. 

Cardiotocography was conducted with the Philips 

Series 50A CTG apparatus. 

Inclusion Criteria 

• Normal and high-risk pregnant women with 

singleton pregnancy beyond 37 weeks of 

gestation. 

Exclusion Criteria 

• Women with multiple gestations. 

• Women who did not provide informed consent. 

High-Risk Group 

• The high-risk group included pregnancies 

complicated by: 

• Hypertensive disorders of pregnancy (gestational 

hypertension/preeclampsia). 

• Gestational diabetes mellitus. 

• Rh-negative pregnancy. 

• Bad obstetric history. 

• Intrauterine growth restriction (IUGR). 

• Oligohydramnios. 

• Maternal anemia (<8 gm%). 

• Post-dated pregnancy. 

• Premature rupture of membranes (PROM). 

Low-Risk Group 

• The low-risk group consisted of women with 

normal, uncomplicated pregnancies. 

Limitations 

• In this study, cardiotocography could not be 

supplemented with ancillary tests such as Doppler 

velocimetry or biophysical profiling due to 

institutional constraints. 
 

RESULTS 

 

A total of 200 cases were studied, including 100 high-

risk pregnancies and 100 normal pregnancies. 

Among the high-risk group, 48 cases showed a 

reactive CTG pattern while 52 cases demonstrated a 

non-reactive pattern. In the normal group, 79 cases 

were reactive and 21 cases were non-reactive. These 
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findings indicate that the admission test (CTG) plays 

an important role in detecting impending fetal risk not 

only in high-risk pregnancies but also in apparently 

normal pregnancies, where intrapartum fetal distress 

may still occur. 

Primagravidae made up 48% of the women in the 

high-risk group and 44% of the women in the usual 

group, making them the majority in both groups. 

Multigravidae were least represented in both 

groupings, while Gravida II was the next significant 

group. 

Table 1: Parity distribution of cases 

Parity High risk cases Normal cases. 

Primi 48 44 

Gravida II 24 40 

Gravida III 20 14 

Multigravida 8 2 

 

Table 2: Age wise distribution of Cases 

Age High risk pregnancy Normal pregnancy 

15-20 8 16 

21-25 58 54 

26-30 22 20 

>30 12 10 
 

In both categories, the majority of instances (58% in 

high-risk pregnancies and 54% in normal 

pregnancies) occurred in patients aged 21 to 25. The 

smallest category was women over 30 who were 

pregnant. 

 

Table 3: Percentage of High Risk cases in the study 

High risk cases Number of cases % of cases 

PH/ Preeclampsia 24 12 

GDM 16 8 

BOH 4 2 

Anemia 12 6 

Rh negative pregnancy 4 2 

Oligohydramnious 12 6 

IUGR 4 2 

Postdated pregnancy 8 4 

PROM 6 3 

Hypothyroid 10 5 

 

The most prevalent high-risk factor was preeclampsia 

(12%), which was followed by oligohydramnios 

(6%), anemia (6%), and gestational diabetes mellitus 

(8%). Less frequently occurring conditions were 

IUGR, BOH, and Rh negative. 

 

Table 4: Relation to Risk Factors 

Risk Factors Reactive CTG Non Reactive CTG 

PH/ Preeclampsia 10 14 

GDM 10 6 

BOH 2 2 

Anemia 8 4 

Rh negative pregnancy 2 2 

Oligohydramnious 4 8 

IUGR 2 2 

Postdated pregnancy 2 6 

PROM 2 4 

Hypothyroid 6 4 

 

The most common conditions linked to non-reactive 

CTG patterns were oligohydramnios (8 instances), 

late postdated pregnancies (6 cases), and 

preeclampsia (14 occurrences). Conversely, reactive 

CTG patterns were more common in situations of 

anemia and gestational diabetes. 

 

Table 5: Pattern of Non Reactive CTG 

Non Reactive CTG High risk cases Normal cases 

Fetal bradycardia 4 0 

Early deceleration 14 8 

Late decelaration 16 0 

Variable deceleration 8 2 

Fetal heart rate variablility 10 2 
 

The most common abnormal CTG results among 

high-risk individuals were early decelerations (14 

cases) and late decelerations (16 cases). Two normal 

instances and ten high-risk cases showed a loss of 
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beat-to-beat variability. Bradycardia or late 

decelerations were absent in all normal pregnancies. 
 

Table 6: Mode of delivery 

 High risk pregnancies Normal pregnancy 

Spontaneous vaginal delivery 28 74 

Induction of labour 18 2 

Caesarean section 54 24 

 

Caesarean section was the primary delivery method 

for high-risk pregnancies (54%), whereas 

spontaneous vaginal delivery was the most prevalent 

in normal pregnancies (74%). Induction of labor was 

necessitated more often in high-risk situations than in 

normal pregnancies. 

 

Table 7: Neonatal outcome in high risk pregnancies 

Apgar Reactive Non reactive 

>6 48 40 

2-6 0 12 

<2 0 0 

Still birth - - 

 

In the high-risk cohort, newborns exhibiting reactive 

CTG consistently attained Apgar scores exceeding 6, 

while 12 neonates with non-reactive CTG recorded 

Apgar values ranging from 2 to 6, indicating a 

compromised neonatal prognosis. 

 

Table 8: Neonatal outcome in normal pregnancies 

Apgar Reactive Non reactive 

>6 79 19 

2-6 0 2 

<2 - - 

Still birth - - 

 

The majority of neonates in the normal pregnancy 

cohort exhibited positive outcomes, irrespective of 

the CTG pattern. Only two individuals with non-

reactive CTG had mild depression at delivery (Apgar 

scores of 2–6). 

 

Table 9: Perinatal mortality and morbidity in relation to CTG 

 High risk cases Normal cases 

NICU admission 40 4 

 

The link between high-risk status, non-reactive CTG, 

and severe perinatal outcomes was highlighted by the 

significantly greater number of NICU admissions (4 

cases) compared to normal pregnancies (20 cases). 

 

DISCUSSION 

 

This study aimed to analyze the efficacy of admission 

cardiotocography (CTG) in evaluating fetal well-

being in high-risk and normal pregnancies. Our 

findings indicate that admission CTG offers critical 

insights into fetal state upon admission, revealing 

considerable disparities between high-risk and low-

risk groups.[22,23]  

In the present study, 52% of high-risk pregnancies 

exhibited a non-reactive CTG, whereas only 21% of 

normal pregnancies did. This underscores the 

increased susceptibility of high-risk pregnancies to 

fetal jeopardy. Previous studies have revealed 

analogous findings, indicating that high-risk 

pregnancies routinely exhibit elevated rates of 

aberrant CTG patterns, especially in circumstances 

such as preeclampsia, intrauterine growth restriction 

(IUGR), oligohydramnios, and post-term 

pregnancies. Our data further validate previous 

findings that non-reactive CTG patterns are 

commonly linked to uteroplacental insufficiency, 

highlighting the efficacy of CTG in identifying early 

fetal distress.[24,25] 

The method of delivery was markedly affected by 

CTG results. Over fifty percent (54%) of high-risk 

pregnancies necessitated cesarean delivery, whereas 

the majority of normal pregnancies (74%) resulted in 

spontaneous delivery. The increased frequency of 

surgical procedures in high-risk pregnancies is due to 

non-reassuring CTG tracings, which frequently 

require immediate action to prevent fetal distress. 

These findings correspond with recent meta-analyses 

indicating that aberrant CTG results are highly 

predictive of the necessity for surgical delivery.[26,27]  

Neonatal outcomes further validate the significance 

of CTG. In our investigation, infants exhibiting 

reactive CTG consistently demonstrated favorable 

Apgar scores (>6). Conversely, 12 neonates from the 

high-risk cohort exhibiting non-reactive CTG 

experienced significant neonatal depression (Apgar 

scores of 2–6). Furthermore, NICU admissions were 

significantly elevated in the high-risk group (40%) vs 

to the normal group (4%), hence supporting the 

correlation between non-reactive CTG and 
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unfavorable newborn outcomes. These findings 

underscore that CTG can function as an early 

detection instrument for identifying fetuses at risk of 

postnatal morbidity.[28,29] 

Nonetheless, despite its clinical significance, CTG 

possesses several limitations. Our investigation 

revealed that the sensitivity and specificity of CTG 

were 52% and 79%, respectively. The 21% false-

positive rate led to superfluous procedures, chiefly 

cesarean sections, but the 48% false-negative rate 

suggests that certain at-risk fetuses may go 

undetected by CTG alone. This aligns with prior 

publications emphasizing the intrinsic limitations of 

CTG as a screening instrument, attributable to intra- 

and inter-observer variability and its incapacity to 

differentiate between hypoxia and other benign 

causes of fetal heart rate fluctuations.[30,31] 

Consequently, CTG should not be employed as the 

sole method for fetal monitoring. Integrating CTG 

with additional modalities, including Doppler 

velocimetry, biophysical profile, or fetal scalp 

stimulation, could enhance diagnostic precision and 

diminish unwarranted procedures. Moreover, recent 

research indicates that computerized analysis of CTG 

tracings may mitigate observer bias and improve 

consistency in clinical decision-making.[32-34] 

 

CONCLUSION 

 

The sensitivity and specificity of the CTG in our 

study is 52% and 79% respectively. The over all 

incidence of caesarian section is 39%, which 

included cases with non reactive CTG, reactive CTG 

with BOH, GDM, failed induction and CPD. In our 

study, NICU admissions were 22%, of these only 7% 

neonates had low apgar, the remaining inspite of 

having a reactive CTG, were admitted in NICU in 

view of factors like precocious neonate, infant of 

diabetic mother and delayed cry. The false positive 

rate is 21% which is a high number, resulted in over 

treatment leading to more rate of caesarian sections. 

But the fact should be noted that in 79% cases, by an 

active intervention, we had a good fetal outcome. 

Whereas the false negative rate is 48% which is not a 

small number, in these cases fetal risk is missed or 

rather under diagnosed and may result in poor 

outcome. 

 

REFERENCES 
 
1. Hon ELL. The electronic evaluation of the fetal heart rate. Am 

J Obstet Gynecol. 1958;75:1215. 

2. National Center for Health Statistics. Advance report of 

maternal and infant health data from the birth certificate, 1991. 
Mon Vital Stat Rep. 1994;42(11). 

3. Bochm FH, Fields LM, Hutchison JM, Bowen AW, Vaughn 

WK. The indirectly obtained fetal heart rate: Comparison of 
first- and second-generation electronic fetal monitors. Am J 

Obstet Gynecol. 1986;155:10-4. 

4. National Center for Health Statistics. Annual summary of 
births, marriages, divorces, and deaths, United States, 1993. 

Mon Vital Stat Rep. 1995;42(13). 

5. Shields D. Fetal and maternal monitoring: maternal reactions 
to fetal monitoring. Am J Nurs. 1978;78:2110-2. 

6. US Preventive Services Task Force. Guide to clinical 

preventive services. 2nd ed. Baltimore: Williams & Wilkins; 

1996. p. 433-42. 

7. Vintzileos AM, Nochimson DJ, Guzman ER, Knuppel RA, 

Lake M, Schifrin BS. Intrapartum electronic fetal heart rate 
monitoring versus intermittent auscultation: a meta-analysis. 

Obstet Gynecol. 1995;85:149-55. 

8. Byrd JE. Intrapartum electronic fetal heart rate monitoring 
(EFM) and amnioinfusion. In: Advanced Life Support in 

Obstetrics Course Syllabus. Kansas City (MO): American 

Academy of Family Physicians; 1996. p. 97-106. 
9. American College of Obstetricians and Gynecologists. 

Assessment of fetal and newborn acid-base status. ACOG 

Tech Bull No. 127. Washington (DC): ACOG; 1959. 
10. Wolkomir MS. Understanding and interpreting intrapartum 

fetal heart rate monitoring. Milwaukee: Center for 

Ambulatory Teaching Excellence, Dept of Family and 
Community Medicine, Medical College of Wisconsin; 1995. 

p. 1-19. 

11. Hutson JM, Mueller-Heubach E. Diagnosis and management 
of intrapartum reflex fetal heart rate changes. Clin Perinatol. 

1982;9:325-37. 

12. Gimovsky ML, Caritis SN. Diagnosis and management of 
hypoxic fetal heart rate patterns. Clin Perinatol. 1982;9:313-

24. 

13. Beard RW, Filshie GM, Knight CA, Roberts GM. The 
significance of changes in the continuous fetal heart rate in the 

first stage of labour. J Obstet Gynaecol Br Commonw. 

1971;78:865-81. 
14. Krebs HB, Petres RE, Dunn LJ, Jordaan HV, Segreti A. 

Intrapartum fetal heart rate monitoring. I. Classification and 

prognosis of fetal heart rate patterns. Am J Obstet Gynecol. 
1979;133:762-72. 

15. Paul RL, Suidan AK, Yeh S, Schifrin BS, Hon EH. Clinical 

fetal monitoring VII: the evaluation and significance of 
intrapartum baseline FHR variability. Am J Obstet Gynecol. 

1975;123:206-10. 

16. Hagay ZJ, Weissman A, Lurie S, Insler V. Reversal of fetal 
distress following intensive treatment of maternal diabetic 

ketoacidosis. Am J Perinatol. 1994;11:430-2. 

17. Schneider EP, Tropper PJ. The variable deceleration, 
prolonged deceleration, and sinusoidal fetal heart rate. Clin 

Obstet Gynecol. 1986;29:64-72. 

18. Bissonnette JM. Relationship between continuous fetal heart 
rate patterns and Apgar score in the newborn. Br J Obstet 

Gynaecol. 1975;82:24-8. 

19. Goodlin RC, Lowe EW. A functional umbilical cord occlusion 
heart rate pattern: the significance of overshoot. Obstet 

Gynecol. 1974;43:22-30. 

20. Macones GA, Hankins GD, Spong CY, Hauth J, Moore T. The 
2008 NICHD workshop report on electronic fetal monitoring: 

update on definitions, interpretation, and research guidelines. 
Obstet Gynecol. 2008;112:661-6. 

21. Hill JB, Alexander JM, Sharma SK, McIntire DD, Leveno KJ. 

A comparison of the effects of epidural and meperidine 
analgesia during labor on fetal heart rate. Obstet Gynecol. 

2003;102:333-7. 

22. Panayotopoulos N, Salmalekis E, Kassanos D, Vitoratos N, 
Loghis C, Batalias L. Intrapartum vibratory acoustic 

stimulation after maternal meperidine administration. Clin 

Exp Obstet Gynecol. 1998;25:139-40. 
23. Zimmer EZ, Divon MY, Vadasz A. Influence of meperidine 

on fetal movements and heart rate beat-to-beat variability in 

the active phase of labor. Am J Perinatol. 1988;5:197-200. 
24. Kopecky EA, Ryan ML, Barrett JF, Seaward PG, Ryan G, 

Koren G, et al. Fetal response to maternally administered 

morphine. Am J Obstet Gynecol. 2000;183:424-30. 
25. Nicolle E, Devillier P, Delanoy B, Durand C, Bessard G. 

Therapeutic monitoring of nalbuphine: transplacental transfer 

and estimated pharmacokinetics in the neonate. Eur J Clin 
Pharmacol. 1996;49:485-9. 

26. Peohlmann S, Pinette M, Stubblefield P. Effect of labor 

analgesia with nalbuphine hydrochloride on fetal response to 
vibroacoustic stimulation. J Reprod Med. 1995;40:707-10. 

27. Quiligan EJ, Keegan KA, Donahue MJ. Double-blind 

comparison of intravenously injected butorphanol and 



798 

 International Journal of Medicine and Public Health, Vol 15, Issue 4, October-December 2025 (www.ijmedph.org) 

 

meperidine in parturients. Int J Gynaecol Obstet. 

1980;18:363-7. 

28. Tabor BL, Soffici AR, Smith-Wallace T, Yonekura ML. The 

effect of maternal cocaine use on the fetus: changes in 

antepartum fetal heart rate tracings. Am J Obstet Gynecol. 
1991;165:1278-81. 

29. Senat MV, Minoui S, Malto O, Fernandez H, Frydman R, 

Ville Y. Effect of dexamethasone and betamethasone on fetal 
heart rate variability in preterm labour: a randomised study. Br 

J Obstet Gynaecol. 1998;104:329-35. 

30. Koenen SV, Muhler EJ, Wijnberger LD, Visser GH. Transient 
loss of diurnal rhythms of fetal movements, heart rate, and its 

variation after maternal betamethasone administration. Pediatr 

Res. 2005;57:862-6. 

31. Mulder EJ, Koenen SV, Blom I, Visser GH. The effects of 

antenatal betamethasone administration on fetal heart rate and 

behaviour depend on gestational age. Early Hum Dev. 

2004;76:65. 

32. Hallak M, Martinez-Poyer J, Kruger ML, Hayssen S, 
Blackwell SC, Sorokin Y. The effect of magnesium sulfate on 

fetal heart rate parameters: a randomized placebo-controlled 

trial. Am J Obstet Gynecol. 1999;181:1122. 
33. Mawaldi L, Duminy P, Tamin H. Terbutaline versus 

nifedipine for prolongation of pregnancy in patients with 

preterm labor. Int J Gynaecol Obstet. 2008;100:65-8. 
34. Macones GA, Hankins GD, Spong CY, Hauth J, Moore T. The 

2008 NICHD workshop report on electronic fetal monitoring: 

update on definitions, interpretation, and research guidelines. 
Obstet Gynecol. 2008;112:661-6. 

 


