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ABSTRACT ____

BACKGROUND: Hypertensive disorders in pregnancy are a major cause of maternal and fetal complications globally.
Timely and reliable fetal surveillance is critical for reducing adverse outcomes, especially in resource-limited settings.
The rapid biophysical profile (rBPP) offers a simplified method for assessing fetal well-being using amniotic fluid
index (AFI1) and sound-provoked fetal movement (SPFM). OBJECTIVE: To determine the rBPP scores of fetuses in
hypertensive pregnant women and evaluate the relationship between maternal hypertension and fetal rBPP outcomes
during the late second and third trimesters. METHODS: A cross-sectional study was conducted at Usmanu Danfodiyo
University Teaching Hospital, Sokoto, from July to October 2024. Seventy-four hypertensive pregnant women in their
late second or third trimester were enrolled using purposive sampling. Blood pressure readings were categorized
as normotensive (<139 mmHg) or hypertensive (=140 mmHg). rBPP scores were obtained via ultrasound, with a total
score of 4 considered normal, 2 partially abnormal, and 0O totally abnormal. Data were analyzed using SPSS to generate
descriptive statistics. RESULTS: Out of 74 participants, 50 (67.57%) were hypertensive. Normal rBPP scores (4/4)
were observed in 62.16% of cases, while 24.32% showed partial abnormality and 13.51% total abnormality. All cases
of totally abnormal rBPP scores occurred in the hypertensive group. A higher incidence of abnormal rBPP scores
was also associated with increasing maternal age, particularly between 31 and 40 years. CONCLUSION: Maternal
hypertension is associated with a measurable decline in fetal rBPP scores, underscoring the impact of elevated blood
pressure on fetal well-being. rBPP provides a practical, time-efficient method for fetal monitoring in hypertensive
pregnancies and should be integrated into routine antenatal surveillance protocols in similar clinical settings.
Keywords: Rapid Biophysical Profile; Hypertensive Pregnancy; Fetal Surveillance; Third Trimester High-Risk
Pregnancy Monitoring.

Background _____

Hypertensive disorders remain one of the most prevalent comprising chronic hypertension, gestational hyper-
and serious complications of pregnancy, accounting tension, pre-eclampsia, and eclampsia affect up to 10%
for a substantial proportion of maternal and perinatal of pregnancies and represent a persistent challenge to
morbidity and mortality worldwide.! These disorders antenatal care, particularly in low-resource settings.2
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Despite advances in clinical surveillance, there remains
a need for standardized, efficient, and accessible me-
thods to assess fetal wellbeing in high-risk pregnancies,
especially during the late second and third trimesters
when the risks of preterm delivery, intrauterine growth
restriction (IUGR), and stillbirth are heightened.3
The conventional biophysical profile (BPP), developed
to reduce fetal mortality in high-risk pregnancies, relies
on sonographic evaluation of fetal breathing movements,
gross body movements, tone, amniotic fluid volume,
and a non-stress test of fetal heart rate.45 However, the
complete BPP is time-intensive, often requiring up to
30 minutes and trained personnel to perform it reliably.6
To address these limitations, Tongsong et al. proposed
the rapid biophysical profile (rBPP), a condensed version
of the traditional BPP designed to streamline fetal
assessment.” The rBPP evaluates just two parameters:
the amniotic fluid index (AFI) and sound-provoked fetal
movement (SPFM), offering a total score of four points.8
A score of 2 is given for each normal parameter, while
a score of 0 indicates abnormality. This model retains
clinical relevance while reducing the complexity and
duration of the procedure. The American College of
Obstetricians and Gynecologists (ACOG) in 2015 has
endorsed rBPP as an effective screening tool, parti-
cularly useful when time or resources are limited.9
Evidence suggests that the rBPP correlates well with
adverse perinatal outcomes. Marripalam et al. reported
that rBPP is both quicker to perform and statistically
comparable to full BPP in detecting fetal compromise,
with a positive predictive value of 61% and a sensitivity
of 78%.10 Another study showed that rBPP had an overall
predictive accuracy of 98.18% for adverse outcomes. 11
However, despite these findings, rBPP has not been
extensively validated against biochemical markers such
as umbilical cord pH, which remains the gold standard
for diagnosing fetal acidemia.

In high-risk populations, particularly among hypertensive
pregnant women, timely and accurate assessment of
fetal health is essential for informed obstetric
management. Yet, in settings such as Usmanu Danfodiyo
University Teaching Hospital (UDUTH), Sokoto, the
application of rBPP remains inconsistent. There is a
pressing need to evaluate the utility of this tool in routine
antenatal care of hypertensive pregnancies, particularly
in the critical window of the late second and third
trimesters. This study was therefore designed to assess
fetal wellbeing using rBPP among hypertensive pregnant
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women in Usmanu Danfodiyo University Teaching
Hospital (UDUTH), Sokoto, with the aim of determining
the distribution of rBPP scores and evaluating the extent
to which maternal hypertension may affect these
outcomes.

Materials and Methods ____

This study employed a cross-sectional design to assess
the rapid biophysical profile (rBPP) of fetuses in hyper-
tensive pregnant women attending antenatal care at
Usmanu Danfodiyo University Teaching Hospital
(UDUTH), Sokoto. The study population consisted of
hypertensive pregnant women with confirmed gesta-
tional age greater than 20 weeks who presented for
routine antenatal care between July and October 2024.
Participants were selected through purposive sampling.
Ethical clearance was obtained from the Sokoto State
Ministry of Human Research Ethics Committee. All
participants gave informed consent, which included
detailed explanation of the study’s aims, voluntary
nature, confidentiality assurances, and their right to
withdraw at any stage without prejudice. Only women
diagnosed with hypertension during pregnancy and
above 20 weeks of gestation were included in the study.
Those with comorbid diabetes mellitus were excluded
to eliminate confounding effects on fetal biophysical
parameters. Data collection was carried out using a
structured data capture sheet designed to record serial
number, maternal age, blood pressure, gestational age,
and fetal rBPP score. Maternal blood pressure was
measured using a mercury sphygmomanometer, with
systolic and diastolic readings recorded in millimeters
of mercury (mmHg). Gestational age was confirmed
through fetal biometric measurements, including bipa-
rietal diameter and femur length, using a SONOSCAPE
S11 ultrasound scanner equipped with a 2.5-5 MHz
curvilinear transducer. All ultrasound examinations were
conducted by a certified sonographer with relevant
obstetric imaging experience. The rBPP was assessed
based on two parameters: the amniotic fluid index (AFI)
and sound-provoked fetal movement (SPFM). Each
parameter was scored as either 2 (normal/present) or
0 (abnormal/absent), yielding a total score ranging from
0 to 4. Data were analyzed using the Statistical Package
for Social Sciences (SPSS) version 25. Descriptive
statistics were computed, including frequencies and
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percentages, to describe the distribution of rBPP scores
across maternal age and blood pressure categories.
These were used to explore potential associations
between maternal hypertension and fetal wellbeing as
measured by the rBPP.

B-e_s_u'l'ts__

A total number of 74 pregnant women in their late 2nd
and 3rd trimester was captured mostly within the age
range 21-30 years 30 women (40.54%) and the least
was age range 41-50years 3women (4.05%). The BP
range of >140 shows the highest with frequency and
percentage of 50 (67.57%) and BP range of <139 with
the frequency of 24 (32.43%). For the rBPP score,
majority of the pregnancy happens to show normal i.e.
4/4 score with the frequency and percentage of 46
(64.86%) followed by partially abnormal i.e. 2/4 (AFI
defect) with the frequency and percentage of 16 (21.62%)
and the least happens to fall under totally abnormal i.e.
0/4 (hypoxia) with the frequency and percentage of 10
(13.51%). Tables below show the distributions of data
captured.

M - age (years) Frequency | Percentage (%)
11-20yrs 9 19.57%
21-30yrs 23 50%
31-40yrs 11 23.91%
41-50yrs 3 6.52%
Total 46 100%

Table 4: Frequency and percentage of mean age e with normal
rapid biophysical profile score.

M - BP (mmHg) Frequency | Percentage (%)
<139 21 45.65%
>140 25 54.35%
Total 46 100%

Table 5: Frequency and percentage of maternal blood pressure
with normal rapid biophysical profile scores.

M - age (years) Frequency | Percentage (%)
11-20 16.67%
21-30 4 22.22%
31-40 11 61.11%
41-50 0 0%
Total 18 100%

Maternal BP (mmHg) Frequency | Percentage (%)
<139 24 32.43%
>140 50 65.57%
Total 74 100%

Table 1: Frequency and percen

tage of maternal blood pressure

Table 6: Frequency and percentage of mean age with partially
abnormal rapid biophysical profile score.

M -BP Frequency | Percentage (%)
<139 3 16.67%
>140 15 83.34%
Total 18 100%

Maternal age range (yrs.) Frequency | Percentage (%)
11-20 15 20.27%
21-30 30 40.54%
31-40 26 35.14%
41-50 3 4.05%
Total 74 100%

Table 2: Frequency and percentage of maternal age ranges.

Table 7: Frequency of maternal blood pressure with partially
abnormal rapid biophysical profile scores.

RBP Score Frequency | Percentage (%)
4 (Normal) 46 62.16%
2 (Partially abnormal) 18 24.32%
0 (Totally abnormal) 10 13.51%
Total 74 100%

M - age Frequency | Percentage (%)
11-20 2 20%
21-30 4 40%
3140 4 40%
41-50 0 0%
Total 10 100%

Table 3: Frequency and percentage of maternal age ranges.
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Table 8: Frequency and percentage of mean age with totally
abnormal rapid biophysical profile core.
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M -BP Frequency | Percentage (%)
<139 0 0%
>140 10 100%
Total 10 100%

Table 9: Frequency and percentage of maternal blood pressure
with abnormal rapid biophysical profile scores.

Di .
This study reveals that while 62.16% of the participants
recorded a normal rBPP score (4/4), a substantial 37.84%
exhibited abnormal scores: 24.32% with partially
abnormal scores (2/4) and 13.51% with totally abnormal
scores (0/4). Notably, all cases of total abnormality
occurred exclusively among hypertensive women,
indicating a direct relationship between elevated
maternal blood pressure and compromised fetal well-
being.

These findings agree with Manzoor et al., who
demonstrated that biophysical profile (BPP) scoring is
effective in identifying high-risk fetuses and correlates
strongly with perinatal outcomes. In their study, normal
scores predicted favorable outcomes, whereas abnormal
scores were linked with increased perinatal compli-
cations and the need for neonatal intensive care.’3 The
current study confirms this by showing that abnormal
rBPP scores were more frequent in hypertensive women,
particularly those with blood pressure >140 mmHg.
Similarly, Rima et al. investigated the impact of preg-
nancy-induced hypertension (PIH) on fetal outcomes
and noted a higher incidence of intrauterine growth
restriction and fetal compromise among hypertensive
mothers. The present study aligns with this observation,
particularly in demonstrating that 100% of the totally
abnormal rBPP scores were associated with hyper-
tensive pregnancies. This supports the view that
hypertension compromises placental perfusion and can
result in intrauterine hypoxia, which is detectable by
diminished fetal movement and reduced amniotic fluid-
the two core variables of the rBPP.14

Further comparison with Marripalam et al. reinforces
the reliability of rBPP as a quick and effective alternative
to the conventional BPP. In their study, the rBPP was
shown to have a sensitivity of 78% in detecting abnormal
fetal conditions, with a strong correlation (r2 = 0.531, p
< 0.001) between rBPP and full BPP scores.0 In the
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current research, rBPP successfully identified all cases
of totally abnormal fetal status among hypertensive
women, underscoring its value as an early-warning tool
for fetal compromise in high-risk pregnancies.
However, the findings diverge slightly from the results
of Chousawai et al., who reported a low positive
predictive value (25%) for rBPP in identifying poor fetal
outcomes in suspected intrauterine growth restriction
(IUGR) cases. They argued that low amniotic fluid volume
in IUGR could lead to equivocal rBPP results, warranting
follow-up with full BPP or Doppler ultrasonography.12
Although the current study did not measure perinatal
outcomes post-delivery or correlate rBPP scores with
Doppler findings, the observed association between
hypertension and abnormal rBPP scores suggests that
the test remains a valuable screening tool, particularly
for initial triage in low-resource settings.

The maternal age distribution observed in this study,
with most participants falling between 21-40 years, also
mirrors existing demographic patterns in similar
populations. Abnormal rBPP scores were notably higher
among women aged 31-40 years, a pattern that may
reflect age-related changes in vascular compliance and
placental function. Though this study did not stratify
outcomes based on parity or interpregnancy intervals,
other studies, including that of Rima et al., have empha-
sized the role of these variables in the development of
hypertensive disorders and their impact on fetal well-
being.14

The use of ultrasound for rBPP assessment was
consistent with standard practices,8.13 leveraging its
safety, real-time imaging, and accessibility. The focused
approach of measuring AFl and SPFM allowed for
prompt evaluation and classification of fetal condition,
reinforcing its utility in fast-paced clinical environments.

Conclusion _____

This study establishes that rapid biophysical profile
(rBPP) is a reliable and efficient tool for monitoring fetal
wellbeing in hypertensive pregnancies. A clear asso-
ciation was observed between elevated maternal blood
pressure and abnormal rBPP scores, highlighting the
impact of hypertension on fetal health. Given its sim-
plicity, speed, and diagnostic value, rBPP proves
especially useful in low-resource and high-risk settings.
Its integration into routine antenatal care could support
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earlier detection of fetal compromise and help guide
timely obstetric decisions. Further studies are
encouraged to correlate rBPP findings with neonatal
outcomes.
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