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ABSTRACT

Background: Rural women in Nepal continue to face challenges accessing antenatal care (ANC). To address these
challenges, the rural obstetric ultrasound program (ROUSG) was introduced to bring basic ultrasound services to
rural health facilities, enabling earlier detection of complications and timely referral. This study assessed whether

ROUSG improved ANC attendance, complication detection, and perinatal outcomes.

Methods: This retrospective comparative study was conducted at seven health facilities in Kailari Rural Municipality,
Kailali District. ANC records of women aged 20-49 were compared across two 12-month periods: before and after
ROUSG implementation. Data were analysed using descriptive and inferential statistical tests, with significance set
at p < 0.05.

Results: After implementation of ROUSG, the distribution of delivery methods differed significantly (p = 0.032),
with fewer vaginal deliveries and more assisted deliveries. A higher proportion of complications was identified,
including malpresentation (1.1% vs. 1.9%), hypertension (1.1% vs. 2.3%), and abortion-related complications
(1.6% vs. 2.1%). In contrast, carly ANC attendance (first and second visits) and facility-based deliveries remained
largely unchanged. Maternal mortality was zero in both periods, and neonatal mortality remained low at 0.3% (2
cases) in the pre-ROUSG group and 0.2% (1 case) in the post-ROUSG group.

Conclusions: The ROUSG program was associated with greater identification of pregnancy-related complications
and changes in delivery management, but no increase in ANC attendance or facility deliveries. These findings suggest
that while ultrasound strengthens diagnostic capacity, persistent barriers such as cultural norms, transportation
challenges, and limited counselling must also be addressed to improve maternal care-secking behaviours in rural

Nepal.
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INTRODUCTION the rural obstetric ultrasound program (ROUSG)
in 2019 to support earlier complication detection,

Antenatal care (ANC) reduces maternal and perinatal ~ timely referral, and improved institutional delivery,

morbidity and mortality directly by detecting and
treating complications, and indirectly by identifying
women at risk and ensuring referral to appropriate
services."? Rural women face barriers such as distance,
transportation, and limited service availability.?
Nepal has made progress in maternal health, with the
maternal mortality ratio declining from 539 per 100,000
live births in 1998 to 151 in 2022.47 Still, preventable
deaths persist and are often associated with incomplete
ANC attendance and regional disparities® To address
diagnostic gaps, the Government of Nepal introduced

thereby strengthening maternal health services.®'? The
program deploys portable ultrasound devices to rural
health facilities and trains nurses and auxiliary nurse
midwives to perform focused basic obstetric scans
before 24 weeks of gestation. This study evaluates the
effectiveness of ROUSG in improving ANC attendance,
detecting complications, and reducing maternal and
perinatal mortality.
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METHODS

This retrospective comparative study was conducted
in seven health facilities of Kailari Rural Municipality,
Kailali District, Sudurpashchim Province, Nepal. ROUSG
services were introduced in 2019. This district was
selected because it had one of the highest institutional
delivery rates in the province. Records were reviewed
for two 12-month periods: before implementation
(pre-ROUSG, July 16, 2020, to July 15, 2021) and after
implementation (post-ROUSG, July 16, 2021-July 15,
2022).

Ethical approval was obtained from the Institutional
Review Board of Juntendo University, Japan (Reg. no.
2024-60) and the Institutional Review Board of the
Nepal Health Research Council (Reg. no. 657-2024).
Administrative approval was also secured from the local
municipality to access facility records. All complete
antenatal care records during the study periods
were included. Records with missing or incomplete
information (e.g., ANC visits, delivery outcomes, or

complication status) were excluded. All eligible records
from the seven health facilities were included; no
sampling was performed.

Data were analysed using IBM SPSS Statistics
version 29.0. Descriptive statistics (frequencies and
percentages) summarized maternal characteristics,
ANC visits, delivery outcomes, and complications. For
inferential statistics, normality was assessed prior to
analysis. Independent sample t-tests, Chi-square tests,
and Fisher’s exact tests were applied as appropriate to
compare outcomes between pre-ROUSG and post-ROUSG
groups. Statistical significance was set at p < 0.05.

RESULTS

A total of 1,189 records were included in the analysis:
619 from the pre-ROUSG period and 570 from the post-
ROUSG period. Most women were aged 20-29 years in
both groups (83.0% vs. 78.1%). Educational attainment
differed significantly between groups (p = 0.001), with
more women in the post-ROUSG group having secondary
(29.6% vs. 14.2%) and higher education (6.0% vs. 2.9%),

while basic education was more common pre-ROUSG (81.9% vs. 63.7%). Employment was slightly higher post-ROUSG
(5.4% vs. 3.2%). No notable differences were observed for gravida or parity distributions (Table 1).

Table 1. Socio-demographic characteristics of study participants between pre-ROUSG and post-ROUSG.

Pre-ROUSG (n=619)

Number Percentage
Age (Years)
20-29 519 83.00
30-39 101 16.3
40-49 4 0.6
Education
No education 6 1.0
Szzlr(;)educatwn (1-8 507 81.9
Secondary education
S yezs) 88 14.2
L
Occupation
Employment 20 3.2
Unemployment 599 96.8
Gravida
Primigravida 348 56.2
Multi gravida 252 40.7
Grand multi-gravida 19 3.1
Para

Post-ROUSG (n=570)

p-value
Number Percentage
445 78.1
123 21.6 0.56
2 0.4
4 0.7
363 63.7

0.001
169 29.6
34 6.0
31 5.4

0.061
539 94.6
302 53.0
252 44.2 0.473
16 2.8
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Nulliparity 364 58.8 324 56.8
Low multiparity 249 40.2 241 42.3 0.768
Grand multi parity 6 1.0 5 0.9

Patterns of ANC utilization were similar across both periods. The proportion of women attending the first ANC visit
was 7.7% post-ROUSG compared with 8.7% pre-ROUSG. Attendance at the second, third, and fourth visits also showed
little change, with fourth-visit completion at 75.8% post-ROUSG and 77.9% pre-ROUSG. Facility-based deliveries
remained stable (50.7% vs. 51.2%) (Table 2).

Table 2. Antenatal care visits and place of delivery between pre-ROUSG and post-ROUSG.

Pre-ROUSG Post-ROUSG
p- value

Visits N (%) Mean SD N (%) Mean SD
15 ANC visit 54 (8.7) 1.0 0.2 44 (7.7) 0.95 0.2 0.756
27 ANC visit 39 (6.3) 0.9 0.3 38 (6.7) 0.92 0.3 0.100
39 ANC visit 44 (7.1) 0.9 0.3 56 (9.8) 0.87 0.6 0.822
4% ANC visits 482 (77.9) 0.8 0.4 432 (75.8)  0.79 0.4 0.132
Inside health facility 317 (51.2) 1.5 0.5 289 (50.7)  0.49 0.5 0.817

i ezl
Outside healt 302 (48.8) 1.5 0.5 281 (49.3)  0.51 0.5 0.774
facility

Abbreviations: SD, standard deviation; ANC, antenatal care

A higher proportion of complications was identified post-ROUSG (8.9% vs. 5.0%). Malpresentation (1.9% vs. 1.1%),
hypertension (2.3% vs. 1.1%), and abortion-related complications (2.1% vs. 1.6%) were slightly more frequent
after implementation. Placenta previa was reported at 0.5% in both groups. Intrauterine fetal demise (IUFD) was
observed in both periods but more frequent post-ROUSG (0.7% vs. 0.2%). Rare conditions such as anencephaly and
oligohydramnios were reported only after implementation. Maternal mortality was zero in both groups, and neonatal
mortality remained low at 0.3% (2 cases) in the pre-ROUSG group and 0.2% (1 case) in the post-ROUSG group (Table
3).

Table 3. Pregnancy complications and mortality outcomes between pre-ROUSG and post-ROUSG.

Variable pre-ROUSG (n=28) post-ROUSG (n=48) o- value
Complication identified Number Percentage Number Percentage

No complication 588 95.0 519 91.1

Malpresentation 7 1.1 11 1.9

Abortion 10 1.6 12 2.1

Hypertension 7 1.1 13 2.3

Placenta previa 3 0.5 3 0.5

Macrosomia 0.304
(>4000gm) 2 0.3 3 0.5

IUFD 1 0.2 4 0.7

Twins 1 0.2 2 0.4

Anencephaly 0 0.0 2 0.4

Oligohydramnios 0 0.0 1 0.2

Mortality

Maternal 0 0.0 0 0.0

Neonatal 2 0.3 1 0.2 0.531
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Abbreviations: IUFD, intrauterine fetal demise.

The distribution of delivery methods differed significantly between groups (p = 0.032). Vaginal deliveries were less
common post-ROUSG (73.3% vs. 83.4%), while assisted deliveries were more common (12.1% vs. 5.6%). Caesarean
sections were slightly more frequent (10.3% vs. 7.9%), as were dilation and evacuation procedures (4.3% vs. 3.0%)

(Table 4).

Table 4. Distribution of delivery methods between pre-ROUSG and post-ROUSG.
post-ROUSG (n=281)
Number

Variables pre-ROUSG (n=302)
Change in management Number

Vaginal Delivery 252 83.4
Assisted Delivery 17 5.6
Cesarean Delivery 24 7.9
Dilation and Evacuation 9 3.0

DISCUSSION

This study examined ANC and delivery outcomes before
and after the ROUSG in a rural municipality of Nepal.
Two findings were statistically significant. Educational
attainment differed between groups, with a greater
proportion of women in the post-ROUSG period having
secondary or higher education. The distribution of
delivery methods also differed, with assisted deliveries
more common after implementation. These results
indicate both population-level differences between the
groups and shifts in obstetric management practices,
reflecting how ultrasound findings may influence
decision-making during pregnancy.

Ultrasound has become an important component of ANC
in low-resource settings, enabling earlier identification
of high-risk pregnancies and complications.'"* Training
nurses and midwives to conduct focused obstetric scans
has been shown to improve detection and referral in
rural contexts where radiologists are unavailable.” In
Nepal, the government has prioritized expanding access
to ultrasound in primary facilities, integrating it into
broader maternal health strategies. These initiatives
reflect global recommendations that at least one
ultrasound be provided before 24 weeks of gestation
to assess fetal growth, detect anomalies, and support a
positive pregnancy experience.'®"

Despite these efforts, ANC attendance in this study
remained stable across both groups, with low rates
of early visits. Facility-based deliveries also showed
little change. These findings align with evidence from
a large cluster-randomized trial across five countries,
which demonstrated that routine ultrasound did

Percentage

p-value
Percentage

not indepei&ently increa§§.3ANC utilization, facility
deliveries, or mortality outcomes.*® Similar observations
have been reported in Nepal, where nationglgiitiatives
such as the?8afe Motherho3ind Aama programs have
provided fihancial incentives for institutional delivery
since 2005, yet persistent disparities remain.* Barriers
including geographic distance, transport challenges,
financial limitations, and sociocultural preferences for
home births continue to restrict maternal health service
use.20 In this study, these factors likely contributed
to the unchanged ANC and delivery utilization despite
greater access to ultrasound technology.

By contrast, the identification of complications
was higher post-ROUSG, including malpresentation,
hypertension, and abortion-related complications. Rare
anomalies such as anencephaly and oligohydramnios
were also recorded. Similar patterns have been reported
in Ghana, Uganda, Nigeria, and Nepal, where frontline
providers equipped with ultrasound were able to detect
conditions not identifiable by clinical examination
alone.?"?* Improved detection has important clinical
implications even if service utilization remains stable,
as earlier identification allows for timely referral,
preparation for obstetric intervention, and more
informed counselling of families. In this study, the
significant shift in delivery methods, particularly the
increase in assisted deliveries, likely reflects how
ultrasound findings prompted changes in delivery
planning.

Findings from other contexts are mixed. In northern
Nigeria, ultrasound access improved ANC compliance
and supervised delivery,? and experiences in rural
Australia have linked point-of-care ultrasound
with increased maternal engagement.?® However,
randomized and pragmatic trials consistently suggest
that ultrasound alone is insufficient to improve
outcomes without complementary investments in health
system infrastructure, referral pathways, and staff
training.?”?® These contrasts highlight the importance of
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context. Where strong referral systems and community
trust exist, ultrasound can act as a catalyst for care-
seeking; in settings where barriers remain, its impact
may be limited to diagnostic improvements rather than
behavioral change.

The programmatic implications for Nepal are clear.
ROUSG strengthens the diagnostic capacity of rural
health workers, supports earlier referral, and enhances
clinical decision-making, but it must be paired with
interventions that address the social and structural
barriers to maternal care. Strengthening community
engagement and health worker counselling, ensuring
affordable transport for referrals, and improving
the availability of emergency obstetric services are
essential steps.?>* Building on national initiatives
such as Safe Motherhood and Aama, ultrasound can be
embedded more effectively into a broader system of
support. Without these complementary measures, the
potential of ultrasound to reduce maternal and neonatal
mortality will remain underutilized.

This study has several limitations. First, it relied
on facility records, which may contain incomplete
or inaccurate information. Second, the analysis
did not capture cultural or logistical factors such
as transportation, family influence, or personal
preferences that influence ANC attendance and delivery
choices. Third, the study was conducted in a single
district over two years, limiting generalizability. Finally,
the quality and consistency of ultrasound services across
facilities were not assessed, which may have influenced
complication detection and management.

CONCLUSIONS

The ROUSG program was associated with greater
identification of pregnancy-related complications,
including malpresentation, hypertension, and IUFD,
but no increase in early ANC attendance or facility-
based deliveries. These findings suggest that diagnostic
capacity alone is insufficient to shift care-seeking
behaviour in rural Nepal. Nevertheless, the identification
of complications influenced delivery management,
underscoring the program’s critical value. Strengthening
community engagement, health worker counselling,
and referral systems will be essential to maximize
the benefits of ultrasound and improve maternal and
neonatal outcomes.
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