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ABSTRACT

Introduction: A high-risk pregnancy is defined as a pregnancy in which there is a significant
probability of an adverse maternal or fetal outcome that is more than the incidence of that outcome
in the general population.
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Aim: To determine the usefulness of biophysical profile evaluation in women with high-risk term

pregnancies.

Methods: Biophysical profile (BPP) parameters were used to evaluate 160 high-risk women with

term pregnancies.

Results: All the participants had normal amniotic fluid index values [AFI] of 8.1-24.0cm. Most of the
participants 115 (71.9%) showed good BPP scores. Outcome at delivery was as follows; fetal
distress [presence 8.9%, absence 91.1%], stillbirth = none, admission into the intensive care unit
(ICU) [Yes 2.0%, No 88%], meconium staining [Yes 8.2%, Clear 91.8%)], birth weight [< 2.5kg =
5.7%, > 2.5kg = 94.3%]. APGAR score at 1 minute [<7 = 5.1%, >7 = 94.9%)] while at 5 minutes [<7
= 3.2%, > 7= 96.8%]. The commonest mode of delivery was vaginal 84 (52.8%). The association
between gross body movement, fetal breathing movement, and fetal outcome was not statistically

significant p > 0.05.

Conclusion: BPP parameters were found to be associated with fetal outcomes.

Keywords: Biophysical profile; fetal outcome; high-risk pregnancy; pregnancies; participants; p-value.

1. INTRODUCTION

A high-risk pregnancy is defined as a pregnancy
in which there is a significant probability of an
adverse maternal or fetal outcome that is more
than the incidence of that outcome in the general
population [1,2] High-risk pregnancies include
pregnancies with co-existing chronic
hypertension, diabetes mellitus, asthma, cardiac
disease, seizure disorder, sickle cell anaemia
and other haemoglobinopathies, renal disease,
rhesus alloimmunization, HIV infection, etc [2,3].

It has been statistically determined that 10-20%
of pregnancies are high-risk [4,5]. Term
pregnancy is a pregnancy between 37 and 42
weeks of gestation [6] and it has been
established that there is a progressive increase
in perinatal morbidity and mortality during this
period.[7] In Southern Nigeria, a combined
perinatal mortality rate of 62.7/1000 live births
was recorded in two teaching hospitals.[8]

Clinicians have developed several methods of
assessing both antepartum and intrapartum fetal
conditions. These methods include fetal
movement counting (fetal kick counting), fetal
breathing, the non-stress test, contraction stress
test, acoustic stimulation tests, amniotic fluid
volume, biophysical profile, modified biophysical
profile, rapid biophysical profile, and Doppler
velocimetry [9].

Fetal breathing is affected by several factors
such as hypoxia, hypoglycaemia, sound stimuli,
cigarette smoking, amniocentesis, impending
preterm labour, gestational age, and fetal heart
rate [9]. Amniotic fluid volume assessment is
based on the rationale that decreased
uteroplacental perfusion may lead to diminished
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fetal renal blood flow, decreased urine
production, and ultimately oligohydramnios [9].

The ideal methods of antepartum fetal monitoring
should be simple, safe, reproducible, reliable,
non-invasive, and accurate to produce results
that are immediately available with minimal
expense and inconvenience to the fetus and its
mother. The biophysical profile fulfills the above
criteria.

Manning and colleagues [10] proposed a
biophysical profile composed of four acute or
short-term variables (fetal tone, movement,
breathing, and non-stress test) and one chronic
or long-term variable (amniotic fluid index) [11].

The biophysical profile can be described as an
intra-uterine life non-invasive Apgar score to
assess the presence or absence of asphyxia in
the intra-uterine period [12]. Normal variables
were each assigned a score of 2, and abnormal
variables were given a score of 0 [9]. It has an
all-or-none scoring system. The sum of all criteria
yields the result, scores of 8 and 10 are
considered normal [9,13]. A score of 6 is
equivocal while scores less than 6 are abnormal.
An equivocal result needs a procedure repeat
while an abnormal result requires obstetric
interventions, like delivery. The gestational age
at entry is 25 weeks and observation is done for
30 minutes but usually less than 8 minutes is
needed with a full 30-minute observation done in
2% of cases [13]' A pregnant woman is four
times more likely to be delivered by caesarean
section when the biophysical profile score is
abnormal than when it is normal [14]. This study
aimed to determine the usefulness of biophysical
profiles in  women with high-risk term
pregnancies.
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2. MATERIALS AND METHODS
2.1 Study Design

This was a prospective cross-sectional study of
biophysical profile score and fetal outcome in
high-risk term pregnancies at the Teaching
hospital at Nnewi, Anambra State, South-East
Nigeria. The study lasted 6 months (July-
December 2019).

2.2 Study Population

The recruitment was by the convenience
sampling technigue and was from the antenatal
clinics, labour, and post-natal wards, and who
had ultrasound scans done in the Radiology
department. The inclusion criteria were high-risk
pregnant women at 37-42 completed weeks,
single fetuses, and fetuses with no detected
structural malformations. The exclusion criteria
were multiple gestations, fetal congenital
anomalies, pregnant women with antepartum
haemorrhage, acute severe oligohydramnios
secondary to membrane rupture, pregnancies of
< 37 weeks, and failure to elicit some
components of the BPP in a normal fetus due to
some factors such as maternal CNS depression
from medication.

2.3 Sample Size Determination

The minimum sample size was obtained using
the formula [15,16] for calculating sample
proportion in a cross-sectional study. No = Z?pq/
e2. Where No is the sample size, Z? is the
abscissa of the normal curve [for 95% = 1.96], P
is the estimated population [10% = 0.1], q is the
complement of p [1- p = 0.9], e is the desired
level of precision (degree of accuracy) = 0.005.
This gives 138.30. Anticipating an attrition of
10%, the expected minimum sample size was
153. A sample size of 160 was used for this
study.

2.4 Study Technique

High-risk pregnant subjects at 37 to 42 weeks of
gestation were recruited using the inclusion and
exclusion criteria as a guide. A subject
information sheet was administered to each of
the participants before written informed consent
was obtained freely and without coercion from
the respondents with a thorough explanation of
the objectives and expected outcomes of this
study. Assurance of confidentiality and freedom
to withdraw from the study at any stage was
given. Participants were followed up till delivery
and their perinatal outcomes were recorded in
the datasheet.

55

Each participant was placed in a recumbent left
lateral position and made as comfortable as
possible on the examination couch [17]. Having
the subject lie supine may cause compression of
the inferior vena cava over time and dizziness.
The abdomen was exposed from the
xiphisternum to just below the suprapubic area.
Acoustic gel was applied to the abdomen to
obliterate the air interface between the probe and
the skin surface and to act as a lubricant over the
participants’ skin. A general survey of the fetus
was done with the fetal gestational age
determination using the fetal biparietal diameter,
abdominal circumference, and femur length.
Subsequently, the biophysical profile parameters
[fetal breathing, movement, tone, amniotic fluid
volume, and non-stress test] and scores were
obtained as follows:

2.4.1 Fetal breathing

Fetal breathing was identified by observing the
movement of the diaphragm as reflected in
stomach and liver movement. It lasted 30
seconds before a BPP score of 2 was given.
Failure to observe fetal breathing over the 30-
minute observation period gave a score of 0.

2.4.2 Fetal movement

During a 30-minute observation period, the fetus
should be seen to show three gross body or limb
movements. Fewer than three body or limb
movements gave a score of 0. If adequate
movement was not noted, stimulations like
maternal change in position, walking around, and
playing loud music were done.

2.4.3 Fetal tone

Flexion and extension movements were
monitored. There should be at least one episode
of good flexion and extension of fetal limbs or
spine followed by a return to normal position.
Flexion and extension of the arms or legs,
arching of the spine, or opening and closing of
hands were all good indicators of normal tone for
a BPP score of 2. Failure to observe any of these
movements in 30 minutes resulted in a score
of 0.

2.4.4 Amniotic fluid volume
Amniotic Fluid Index (AFl) is the preferred

method for quantitating amniotic fluid volume
[17]. To obtain the AFI, the abdomen was first



Chidiogo et al.; Asian J. Med. Health, vol. 22, no. 9, pp. 53-64, 2024; Article no.AJMAH.122530

divided into four quadrants using the linea albae
for the right and left divisions and the umbilicus
for the upper and lower quadrants. The AFI was
obtained by summing up the maximum vertical
amniotic fluid pocket diameter in each quadrant
which is devoid of cord or fetal limb. Values
between 5.1 and 25.0cm were given a score of 2.
A total value of 5cm or less indicates
oligohydramnios, regardless of gestation age
(GA) while a score of >25cm indicates
polyhydramnios [17]. However, if there is a fluid
pocket that meets the 2cm criterion in both the
vertical and horizontal planes, a value of 2 is
assigned  even in the presence of
oligohydramnios by AFI calculation [17]. The
single deepest pocket is also used to assess the
amniotic fluid volume [18].

2.4.5 Non-stress test

On application of acoustic gel over the
cardiotocograph (ctg) transducers, one of the
transducers was placed over the uterine fundus
while the second transducer was placed over the
fetal back and secured. The acoustic gel applied
obliterates the air interface between the probe
and the skin and produces clearer images. The
ctg was switched on and a recording of the fetal
cardiac activity was recorded on the paper feed
of the ctg machine. The woman was asked to
specify when she noticed fetal movement. A
normal fetus responds to fetal movement by an
increase in fetal heart rate (FHR). A reactive
(normal) result is when at least two or more
accelerations (15 beats per minute above a
baseline) occur in 30 minutes. If the results of the
NST were negative (reactive), the BPP score
was 2. A non-reactive (or  positive)
NST meant there had been fewer than 2
accelerations of FHR in 40 minutes and a score
of 0 was given.

2.5 Statistical Analysis

Data entry and analysis were carried out with the
aid of the statistical package for the social
sciences (SPSS) Version 23 Armonk, NY, U.S.A,
2015. Descriptive statistics was used to
summarize the respondent’s socio-demographic
profiles. Frequency distributions of all relevant
variables were developed. Relevant means and
proportions were calculated while associations
between each of the biophysical profile variables
and the fetal outcome were analyzed using a
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Chi-square test. A p-value of 0.05 was

considered statistically significant.
3. RESULTS

A total of 160 subjects, aged 15 years and above
with a mean age of 31.5 + 5.1, participated in this
study. The majority of the participants 90 (56.3%)
belonged to the 25-34 age group while the least
number of participants was seen in women >
45yrs - 3 (1.9%). Married participants were 157
(98.1%), two [1.3%] were widowed while only 1
(0.6%) was divorced. Secondary education was
acquired by 78 (48.8%), followed closely by
tertiary education 76 (47.5%). The highest most
frequent parity was multigravida 98 (61.3%),
followed by primigravida 36 (22.5%), and grand
multipara 26 (16.3%) Table 1.

The commonest gestational age at presentation
was 37 weeks (59 participants). Other
gestational ages at presentation in descending
order of frequency of occurrence were 38, 39,
40, and 41 weeks with 51, 36, 13, and 1
participant(s) respectively Table 2.

The majority of the participants delivered at 40
weeks gestational age and this was followed by
delivery at 39 weeks and subsequently 38, 37,
41, and 42 weeks. The mean gestational age at
delivery was 39.3, the median was 40.0, the
standard deviation was 1.2, and the variance
was 1.4. Fig. 1.

For BPP parameters, fetal movement was
present in 155 (96.9%) of the fetuses and absent
in 5 (3.1%). Fetal tone was present in all of the
fetuses 160 (100%). Fetal breathing movement
was present in 155 (96.9%) of the fetuses and
absent in 5 (3.1%). All fetuses of the
participants160 (100%) showed good amniotic
fluid. The non-stress test showed 120 (75.0%)
were reactive while 40 (25%) were non-reactive
Table 3.

A biophysical profile score of 10/10 was seen in
the majority of 115 (71.9%) participants followed
by a score of 8/10 in 42 participants (26.3%), and
then 6/10 in 3 participants (1.9%). None of the
participants had scores of less than 6/10
Table 4.

All the subjects 160 (100%) had AFI within the
normal range of 8.1 — 24cm Table 5.
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Table 1. Socio-demographic characteristics of the participants

Variable Frequency (N = 160) Percentage (%)

Age category inyears 15-24 19 11.9
25-34 90 56.3
35-44 48 30.0
=45 3 1.9

Age (mean + Standard deviation) 31.5+5.1

Marital status Married 157 98.1
Divorced 1 0.6
Widowed 2 1.3

Education status Primary 6 3.8
Secondary 78 48.8
Tertiary 76 47.5

Pregnancy order Primigravida 36 22.5
Multigravida 98 61.3
Grand multipara 26 16.3

Table 2. Gestational Age distribution at presentation

GA (weeks) Frequency (%)
37 59 (36.88)
38 51 (31.88)
39 36 (22.50)
40 13 (8.13)
41 1(0.63)
160 (100)
60—
)
g 40
3
o
s
[T
20
\ :'\
I 1 ] 1
36.00 38.00 40.00 42.00

Gestational age at delivery

Fig. 1. Histogram showing the gestational age of participants at delivery
Mean= 39.33, Median= 40.00, Standard deviation= 1.19, and Variance= 1.41
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Table 3. Biophysical profile parameters

Variable Score Frequency (N = 160) Percentage (%)
Fetal movement Zero 5 3.1
Two 155 96.9
Fetal tone Zero 0 0.0
Two 160 100.0
Fetal breathing Zero 5 3.1
movement Two 155 96.9
Amniotic fluid Zero 0 0.0
Two 160 100.0
Non-stress test Zero (non-reactive) 40 25.0
Two (reactive) 120 75.0

Table 4. BPP Scores and frequency of occurrence

Variable Frequency (N = 160) Percentage (%)

BPP Grades:

0/10 0 0.0

2/10 0 0.0

4/10 0 0.0

6/10 3 1.9

8/10 42 26.3

10/10 115 71.9

Total 160 100

Table 5. Amniotic fluid index (AFI) values with frequency of occurrence

AFI GRADES Frequency of occurrence Percentage of the frequency (%)

<or=5.0cm 0 0

5.1-8.0cm 0 0

8.1- 24.0cm 160 100

» 24.0cm 0 0

Total 160 100

Table 6. Outcome of delivery

Variable Frequency Percentage (%)

Fetal distress Present 14 8.9
Absent 144 91.1

Stillbirth delivery YES 0 0.0
NO 158 100.0

Admission into ICU YES 19 12.0
NO 139 88.0

Colour of amniotic fluid Clear 145 91.8
Meconium stained 13 8.2

Neonatal birth weight < 2.5Kg 9 5.7
>2.5 Kg 149 94.3

APGAR score <7 8 51

(1 minute) >7 150 94.9

APGAR score <7 5 3.2

(5 minute) >7 153 96.8
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Fetal outcomes were as follows; no fetal distress
was 144 (91.1%) while fetal distress was present
in 14 (8.9%). There were no stillbirths recorded
0(0%). Only 19 (12%) of the babies with fetal
distress were admitted to the neonatal intensive
care unit (NICU) while 139 (88%) were not
admitted. Amniotic fluid was clear in 145 (91.8%)
while 13 (8.2%) showed meconium-staining.
Birth weight of > 2.5kg was recorded in 149
(94.3%) while 9 (5.7%) babies had < 2.5kg.
APGAR score of > 7 in the first minute was seen
in 150 (96.9%) babies while 8 (5.1%) scored < 7.
APGAR score in 5 minutes of > 7 was recorded
in 153 (96.8%) of the fetuses while those with <7
were seen in 5 (3.2%) fetuses Table 6.

Mode of delivery, 84 (52.8%) had vaginal
delivery followed by elective Lower segment
caesarean section [LSCS] in 39 (24.5%).

Emergency LSCS was recorded in 36 (22.6%).
None of the participants had an instrumental
mode of delivery Table 7.

Association between gross body movement and
mode of delivery; fetal distress in labour,
admission into NICU, amniotic fluid colour, birth
weight, and APGAR scores at 1 and 5 minutes
showed no statistical significance with P values >
0.05. Neonatal birth weight had a p-value >
0.999 Table 8.

Association between fetal breathing movement
and mode of delivery; fetal distress in labour,
admission into NICU, amniotic fluid colour, birth
weight, and APGAR scores at 1 and 5 minutes
showed no statistical significance P values >
0.05. Neonatal birth weight and APGAR score
showed p-values of > 0.999 Table 9.

Table 7. Mode of delivery

Variable Frequency (N = 160) Percentage (%)
Vaginal 84 52.8
LSCS-Elective 39 24.5
LSCS-Emergency 36 22.6
Instrumental 0 0.0

Table 8. Association between gross body movement and fetal outcome

Fetal Outcome Parameters  Zero (%) Two (%) Total (%) Test value  p-value
Mode of delivery:

Vaginal 3 (60.0) 81 (52.6) 84 (52.8) 1.864 0.336
LSCS-elective 0(0.0) 39 (25.3) 39(24.5)

LSCS-emergency 2 (40.0) 34 (22.1) 36(22.6)

Fetal distress in labour:

Present 1(20.0) 13(8.5) 14(8.9) 0.793 0.375
Absent 4(80.0) 140(91.5) 144(91.1)

Admission into NICU:

Yes 1(20.0) 18(11.8) 19(12.0) 0.310 0.478
No 4(80.0) 135(88.2) 139(88.0)

Colour of amniotic fluid:

Clear 4(80.0) 141(92.2) 145(91.8) 0.948 0.353
Meconium-stained 1(20.0) 12(7.8) 13(8.2)

Neonatal birth weight:

< 2.5kg 0(0.0) 9(5.9) 9(5.7) 0.312 >0.999
2 2.5kg 5(100.0) 144(94.1) 149(93.3)

APGAR score in 1 minute

<7 1(20.0) 7(4.6) 8(5.1) 2.397 0.231
27 4(80.0) 146(95.4) 150(94.9)

APGAR score in 5 minutes

<7 0(0.0) 5(3.3) 5(3.2)

27 5(100.0) 148(96.7) 153(96.8)
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Table 9. Association between fetal breathing movement and fetal outcome

Fetal outcome parameters Zero (%) Two (%) Total Test value p-value
Mode of delivery:

Vaginal 3(60.0) 81(52.6) 81(52.6) 1.864 0.336
LSCS-elective 0(0.0) 39(25.3) 39(24.5)

LSCS-emergency 2(40.0) 34(22.1) 36(22.6)

Fetal distress in labour

Present 1(20.0) 13(8.5) 14(8.9) 0.793 0.375
Absent 4(80.0) 140(91.5) 144(91.1)

Admission into NICU:

Yes 1(20.0) 18(11.8) 19(12.0) 0.310 0.478
No 4(80.0) 135(88.2) 139(88.0)

Colour of Amniotic fluid:

Clear 4(80.0) 141(92.2) 145(91.8) 0.948 0.353
Meconium stained 1(20.0) 12(7.8) 13(8.2)

Neonatal birth weight:

<2.5kg 0(0.0) 9(5.9) 9(5.7) 0.312 >0.999
>2.5kg 5(100.0) 144(94.1) 149(94.3)

APGAR score in 1 minute

<7 0(0.0) 8(5.2) 8(5.1) 0.275 >0.999
>7 5(100.0) 145(94.8) 150(94.9)

APGAR score in 5 minutes

<7 0(0.0) 51(3.3) 5(3.2) 0.169 >0.999
=7 5(100.0) 148(96.7) 153(96.8)

The combined parametres of the biophysical
profile score and fetal outcomes; mode of
delivery, fetal distress in labour, admission into
the NICU, amniotic fluid colour, birth weight, and
APGAR score in 1 minute and 5 minutes showed
no statistical significance p-values > 0.05.
Neonatal birth weight and APGAR score at 5
minutes had p-values of >1.000 Table 10.

4. DISCUSSION

The findings in this study revealed that the
majority of the respondents belonged to the 25-
34 years age range. This agrees with that
reported by Nisa et al [14] and Shrestha et al
[19]. The maximum number of participants
around 25-35 years is consistent with women's
peak age of reproductive life.

This study showed that most of the respondents
were multigravida which is similar to that
reported by Ullah et al. [1], Prabu et al [20], and
Nisa et al. [14]. This finding may reflect the fact
that higher-order pregnancies are commonly
associated with high-risk factors such as
anaemia in pregnancy, pregnancy-induced
hypertension, diabetes mellitus in pregnancy,
and pregnancy on a background of chronic
hypertension. It does not concur with that
reported by Shrestha et al. [19] Himabindu et al
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[21], and Yogitha et al. [22] with more of their
respondents being primigravidas.

A majority of the participants in this study had
good biophysical profile scores of between 8 and
10. Studies by Ullah et al. [1] Singh et al. [23]
Yogitha et al. [22] and Lotfalizadeh et al. [24] also
recorded a higher proportion of the participants
having a normal biophysical profile score. This
may be attributed to the improving medical care
for pregnant women.

Evaluating the mode of delivery, our study
showed that more than half of the participants
had vaginal delivery. This is in concordance with
that reported by Prabu et al [20] and Himabindu
et al. [21]. It may be attributable to the fact that
the obstetricians were proactive in their
management of these high-risk mothers and
ensured delivery as soon as the fetuses attained
viable age to avoid adverse pregnancy
outcomes.

This study recorded fetal distress in labour as
one of the commonest indications for LSCS. The
study by Yogitha et al. [22] revealed that more
than half were delivered through LSCS and the
commonest indication for the LSCS according to
studies by Yogitha et al. [22], Shrestha et al.
[19] and Lohana et al. [7] was fetal distress in
labour.
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Biophysical Profile Score

Zero (%) Two (%) Total (%)

Mode of Vaginal 39.5+0.9 3(60.0) 81(52.6) 84(52.8)
delivery LSCS-Elective 39.1 £14 0(0.0) 39(25.3) 39(24.5) 0.336

LSCS-Emergency 39.2+14 2(40.0) 34(22.1) 36(22.6)
Fetal distress in  Present 38914 1(20.0) 13(8.5) 14(8.9)
labour Absent 394+1.2 4(80.0) 140(91.5) 144(91.1) 0.375
Admission into YES 387 1.3 1(20.0) 18(11.8) 19(12.0)
ICU NO 394+1.1 4(80.0) 135(88.2) 139(88.0) 0.478
Colour of Clear 39.3+1.2 4(80.0) 141(92.2) 145(91.8)
amniotic fluid Meconium stained 395+11 1(20.0) 12(7.8) 13(8.2) 0.353
Neonatal birth < 2.5kg 38.0+1.3 0(0.0) 9(5.9) 9(5.7)
weight >2.5kg 394+1.1 5(100.0) 144(94.1) 149(94.3) 1.000
APGAR score in <7 39.0+x14 1(20.0) 7(4.6) 8(5.1)
1 minute =7 39.3 +1.2 4(80.0) 146(95.4) 150(94.9) 0.231
APGAR score <7 38.6x15 0(0.0) 5(3.3) 5(3.2)
in 5 minutes =7 39.3+1.2 5(100.0) 148(96.7) 153(96.8) 1.000
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Our study revealed that a large majority of the
babies had normal APGAR scores at one and
five minutes and it is in agreement with the
findings by Czeresnia et al. [25], Singh et al[26]
and Lohana et al.[7] This may be because of the
improvement in medical care provided by the
Obstetricians.

This study revealed that a majority of the
newborns had normal birth weights of > 2.5kg
and it is corroborated by the studies of Lohana et
al. [7], Ullah et al. [1], Maurya et al. [27], and
Yogitha et al. [22] The good fetal outcomes
recorded in this study could be a result of proper
antenatal care in the University Teaching
Hospital with many specialist obstetricians.

In this study, the number of neonates admitted
into the NICU was slightly higher 19[12.0%] than
that reported by Ullah [1] and Himabindu [21].
This showed that the majority of the neonates
had good outcomes. The comparably increased
number of neonates admitted to NICU in this
study may be due to differences in sample size
with this study having a higher sample size.

Our study showed no perinatal death and is
similar to the finding reported by Lohana and
colleagues [7]. Conversely, the study by Yogitha
and colleagues [22] showed a mortality of one.
The differences between the mortality recorded
may be explained by the higher sample size in
the study by Yogitha et al.

Fetal movement patterns are determined by the
neurological development of the fetus as well as
the metabolic state of the fetus [28]. Several
studies have demonstrated that fetal movement
is an important measure of fetal health. Our
study demonstrated that the proportion of women
who delivered through elective LSCS was higher
in those with poor fetal gross movement when
compared with those who had adequate gross
fetal body movements. This is in agreement with
that reported by McCarthy et al. [29] This shows
that decreased fetal movement is associated with
a greater incidence of caesarian sections. In our
centre, subjects with low biophysical profile
scores were more prone to deliver through a
caesarean section in a bid to ensure the survival
of the babies.

This study observed that when gross body
movement was absent, more neonates had fetal
distress compared with when gross body
movement was present and it is similar to that
observed by Poojari et al. [30] In contrast, a
greater proportion of women with normal gross
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body movements had more low birth weight
babies compared to women with absent gross
body movements. This shows that a fetus of
normal weight may not be responsive to gross
body movement testing and it may be due to the
sleep-wake patterns of the fetus or due to some
maternal conditions like diabetes mellitus which
results in large babies whose neurologic and
metabolic status are compromised.

This study showed that the babies with abnormal
APGAR scores at 5 minutes were seen in
women with fetuses who had normal gross body
movement and it is similar to that observed by
McCarthy et al [29]. This study demonstrated that
the proportion of women who delivered through
emergency lower segment caesarian was higher
in the women with absent fetal breathing
movement compared to women in which fetal
breathing movements were observed, thus
showing that the absence of fetal breathing
movement is associated with an increased rate
of emergency caesarian sectioning in the
mothers.

5. CONCLUSION

Biophysical profile parametres were found to be
associated with fetal outcome. The combined
biophysical profile score is a better indicator of
the fetal outcome than using the individual
parameters of the biophysical profile in
determining the fetal outcome.

6. RECOMMENDATION

Health institutions involved in obstetrics and
delivery services should develop policies that
incorporate the biophysical profile scoring system
in their patient management protocol and this
should be routinely carried out for all pregnant
women with any of the high-risk factors at term.
This will greatly improve pregnancy outcomes,
thereby reducing both maternal and perinatal
morbidity and mortality.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that NO generative Al
technologies such as large language models,
(ChatGPT, COPILOT, etc) and text-to-image
generators have been used during the writing or
editing of the manuscript.

CONSENT

As per international standards or university
standards, patient(s) written consent has been
collected and preserved by the author(s).



Chidiogo et al.; Asian J. Med. Health, vol. 22, no. 9, pp. 53-64, 2024; Article no.AJMAH.122530

ETHICAL APPROVAL

Ethical approval was received with a reference
number of NAUTH/CS/66/VOL.11/118/2018/58.

ACKNOWLEDGMENT

The authors wish to thank the study participants
and the entire staff of the NAUTH radiology
department for their cooperation that led to the
success of this study.

COMPETING INTERESTS

Authors have declared

that no competing

interests exist.

REFERENCES

1.

Ullah N, Usman M, Khan AR. Sonographic
biophysical profile in the detection of fetal
hypoxia in 100 cases of suspected high-
risk pregnancy. J Ayub Med Coll
Abbottabad  2010;22(3):77-80.  PMID:
22338424.

Daftary SN, Bhide AG. Antepartum Care of
the High-Risk Pregnancy and Delivery: A
South Asian perspective: 3rd ed. Elsevier,
India. 2008;440-64.

Norwitz ER, Schorge JO. Obstetrics in
primary care. In: Obstetrics and
Gynecology at a glance. United Kingdom.
Fourth Edition. Wiley-Blackwell. 2013;91.
Queenam JT, Hobbins JC, Spong CY.
Antepartum testing. In: Protocols for High-
Risk Pregnancies. 5th ed. Wiley-Blackwell,
UK. 2010;92-98.

Kilpatrick S, Garite T. High-risk pregnancy
care, research and education for over 35
years. Society of Maternal Fetal Medicine
and the SMFM Foundation. 2011;1-32.
Sponge CY. Defining term” pregnancy.
JAMA. 2013;309(23):2445-2446.

Lohana RU, Khatri M, Hariharan C.
Correlation of non-stress test with fetal
outcome in term pregnancy (37-42 weeks).
Int J Reprod Contracept Obstet Gynecol.
2013;2:639-45.

DOI: 10.5455/2320-1770.ijrcog20131229
Ibekwe PC, Ugboma HU, Onyire N,
Muoneke U. Perinanatal mortality in
Sourthern Nigeria; less than half a decade
to the millennium development goals. Ann
Med Health Sci Res. 2011;1(2):215-222.
PMCID: PMC3507111

PMID: 23209977

63

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Cunnngham FG, Leveno KJ, Bloom SL,
Sponge CY, Dashe JS, Hoffman BL et al.
Fetal assessment. In: Williams Obstetrics.

24t ed. McGraw-Hill Education, USA.
2014:335-345.
Manning FA, Platt LD, Sipos L.

Antepartum fetal evaluation: development
of a fetal biophysical profile. Am J Obstet
Gynecol. 1980;136(6):787-795.

DOI: 10.1016/0002-9378(80)90457-3.
PMID: 7355965.

O’Neil E, Thorp J. Antepartum Evaluation
of the fetus and fetal wellbeing. Clin Obstet
Gynecol. 2012;55(3):722-730.

DOI: 10.1097/GRF.0b013e318253b318.
PMID: 22828105; PMCID: PMC3684248.
Eze KC. Biophysical Profile. In: Radiology
for Medical Students. 1st ed. Mindex,
Nigeria. 2012;124-126.

Dahnert W. Assessment of fetal wellbeing.
In: Radiology review manual: 7% ed.
Wolters Kluwer/Lippincott Williams and
Williams, London: 1037-1038.

Nisa MU, Hamid N, Nasreen F, Khanum F.
Co-relation of Biophysical Profile with
APGAR score. J Med Sci. 2014;22(4):197-
200.
Available:https://jmedsci.com/index.php/Jm
edsci/article/view/254

Isreal G. Determining sample size. Univ

Florida. Florida; Retrieved from:
Available:www.sut.ac.th/im/data/read
6.pdf.

Araoye M. Research Methodology with
statistics for health and social sciences. 18t
ed. Nathadex publishers. 2003:115-122.
Sanders RC, Winter TC. Fetal Well-Being
and Fetal Death. In: Clinical Sonography,
A practical guide: Fourth Edition. Wolters
Kluwer/Lippincott Williams and Wilkins,
London: 502-511.

American College of Obstetricians and
Gynecologists Practice Bulletin  145:
Antepartum Fetal Surveillance. Obstet
Gynecol. 2014;124:182-192.

Shrestha P, Misha M, Shrestha S. A
prospective study on the impact of Non-
Stress Test in the prediction of pregnancy
outcome. American J Public Health
Research. 2015;3(4A):45-48.

DOI: 10.12691/ajphr-3-4A-9

Prabu AV, Mahala N, Mahala A. The
correlation between full biophysical profile
and rapid biophysical profile in antepartum
fetal surveillance. Int J Reprod contracepts
Gynecol 2015; 4:1086-9.


https://jmedsci.com/index.php/Jmedsci/article/view/254
https://jmedsci.com/index.php/Jmedsci/article/view/254
http://www.sut.ac.th/im/data/read%206.pdf
http://www.sut.ac.th/im/data/read%206.pdf

21.

22.

23.

24,

25,

Chidiogo et al.; Asian J. Med. Health, vol. 22, no. 9, pp. 53-64, 2024; Article no.AJMAH.122530

DOl:https://doi.org/10.18203/2320-
1770.ijrcog20150432

Himabindu P, Sundari MT, Pavani s.
Evaluation of Non-Stress Test in
Monitoring High-Risk Pregnancies. IOSR-
JDMS; 2015;14(14):40-42.
Available:www.iosrjournals.org

Yogitha V, Sanjay SC, Shukla AK,
Narayanan G. Modified biophysical profile
as an antepartum surveillance test in high-
risk pregnancy: a prospective comparative
study with conventional biophysical profile.
Journal of Research in Radiodiagnosis,
Teleradiology and Imaging. 2016;2(1):18-
25.

Available:https://www.semanticscholar
CORPUS ID:53537157

Singh S, Rai S, Prajwal S, Rao PS. Role of

modified  biophysical profile in the
management of post-term pregnancy. Int j
Reprod Contracept Obstet Gynecol.

2018;7(2):456-461.

DOl: https://dx.doi.org/10.18203/2349-
3291.ijcp20170524

Lotfalizadeh M, Ghomian N, Momeni M.
The relationship  between  Modified
Biophysical Profile, Standard Biophysical
Profile and Neonatal Outcomes of High-
risk pregnancy. IIJN. 2014;19(4):9-10.

DOI: 10.22038/1IN.2014.3127
Available:https://ijn.mums.ac.ir>article
Czeresnia JM, Junior EA, Cordioli E,
Martins WP, Marcondes L, Nardozza M et
al. Applicability of the Rapid Biophysical
Profile in Antepartum Fetal Well-Being
Assessment in High-Risk Pregnancies

26.

27.

28.

29.

30.

from a University Hospital in Sao Paulo.
ISRN Obstet Gynecol. 2013;(3): 329542.
DOI: 10.1155/2013/329542

PMCID: PMC3712250

PMID: 23936662

Singh G, Sood R, Kaur K. Association of
biophysical profile with neonatal outcome:
an observational study. Int J Contemp
Pediatrics. 2017;4(2):421-425.

DOI: https://doi.org/10.18203/2349-
3291.ijcp20170524

Maurya A, Kushwah V. Modified
Biophysical Profile and Fetal Outcome in
High-risk Pregnancy. Sch .J. App. Med.
Sci. 2014; 2(1C): 283-290. doi:
10.36347/sjams.2014.v02i01.0061

Lai J, Noulan NC, Vaidyanathan R, Shaw
CJ, Lees CC. Fetal movements as a
predictor of health. Acta Obstet Gynecol
Scand 2016;95(9):968-975.

DOI: 10.1111/a09s.12944.

PMID: 27374723; PMCID: PMC6680271.
McCarthy CM, Meaney S, O’'Donoghue K.
Perinatal outcomes of reduced fetal
movements: A cohort study. BMC
pregnancy childbirth. 2016;16(1):169.

DOI: 10.1186/12884-016-0964-2.

PMID: 27430891; PMCID: PMC4950725.
Poojari VG, Kumar SS, Vasudeva A.
Obstetric and neonatal outcome among
women presenting with reduced fetal
movements in the third trimester. Int J
Reprod Contracept Obstet Gynecol.
2018;7(1):2320-1.

DOl: https://doi.org/10.18203/2320-
1770.ijrcog20175488

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/122530

64


http://www.iosrjournals.org/
https://www.semanticscholar/
https://dx.doi.org/10.18203/2349-3291.ijcp20170524
https://dx.doi.org/10.18203/2349-3291.ijcp20170524
https://doi.org/10.18203/2349-3291.ijcp20170524
https://doi.org/10.18203/2349-3291.ijcp20170524
https://doi.org/10.18203/2320-1770.ijrcog20175488
https://doi.org/10.18203/2320-1770.ijrcog20175488
https://www.sdiarticle5.com/review-history/122530

