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Editorial: Advancing Reproductive Health Through Context-Specific
Research in Low-Resource Settings

In this issue, we present six original articles and two case reports. The original articles, spanning from Southern
Ethiopia to Bangladesh and Uganda, shed light on the complex interplay of socio-cultural, economic, and health
system factors influencing health behaviors, outcomes, and services. They also point out research gaps that could
inspire other researchers' work.

In Ethiopia and Uganda, two studies highlight the importance of clinical tools/diagnostic methods in obstetric care.
Admission cardiotocography (CTG) proves valuable in predicting perinatal outcomes in the Ethiopian study, while
Uganda’s implementation of the Labour Care Guide shows promise as a reliable method for reducing unnecessary
urgent caesarean sections.

Obstetric morbidity is also addressed in a study from Arba Minch, Ethiopia, revealing a high prevalence of sponta-
neous perineal tears and associated risk factors, calling for strengthening preventive strategies through evidence-based
obstetric care and targeted interventions addressing modifiable risk factors.

A study from Bangladesh explores fertility intentions among reproductive-age women, showing how education,
income, and socio-cultural norms influence reproductive choices. Meanwhile, the study from Southern Ethiopia
reveals that perceived HIV risk and social support significantly shape willingness to use pre-exposure prophylaxis for

HIV.

Finally, a study from Wolaita Zone highlights the challenges faced by Podoconiosis patients in accessing sexual and
reproductive health services, emphasizing the need for inclusive, gender-sensitive integrated care and efforts to ad-
dress stigmatization against Podoconiosis patients.

Together, these studies underscore the need for contextspecific, culturally sensitive interventions to improve repro-
ductive and maternal health outcomes across diverse settings.

The case report on first-trimester uterine perforation from Ethiopia discusses a rare complication of a common pro-
cedure, emphasizing clinical vigilance in the assessment and management of patients with incomplete abortion. The
second case report highlights a rare presentation of ovarian carcinoma following endometriosis with poor clinical
outcome.

The editorial board believes this volume offers valuable lessons of clinical and public health significance for readers.

Wondimu Gudu
Editor-in-Chief
Ethiopian Journal of Reproductive Health
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ASSESSING THE EFFECT OF THE LABOUR CARE GUIDE ON URGENT
CAESAREAN SECTIONS AT A TERTIARY LEVEL HEALTH FACILITY IN
UGANDA: AN INTERRUPTED TIME SERIES STUDY

Peter Gathoga!, Romano N. Byaruhanga!, Anthony Kayiira!, Castro Kisuule!, Deo Benyumiza®

ABSTRACT

BACKGROUND: The Labour Care Guide (LCG) has numerous benefits, including providing respectful care
during labour and childbirth and reducing the rate of urgent caesarean sections. However, there is limited literature
on the effects of the LCG in low- and middle-income settings in Africa. This study aimed to evaluate the impact of
implementing the LCG on urgent caesarean section rates in a low-resource, tertiary health facility in Uganda.
METHODS: This Interrupted Time Series (ITS) study involved a retrospective review of medical records of
pregnant women between July 1, 2021, and June 30, 2023. Data were collected from pregnant women admitted
in labour and monitored using the modified WHO Partograph or the WHO Labour Care Guide at St. Francis
Hospital Nsambya. Analysis was done using STATA 17/MP, with continuous variables presented as means + SD
and proportions for categorical variables. Linear segmental regression was used to analyse the outcome data, with a
significance level set at < 0.05.

RESULTS: A total of 2,451 pregnant women were included in the study, with no significant differences between
the two groups monitored during labour. The ITS model showed a significant decrease in urgent caesarean section
rates (0.80, pvalue = 0.016) immediately after the introduction of the LCG, with no significant change in the
slope post-intervention (0.015, p-value = 0.053). From the aggregated data, the LCG accounted for a 14.0% [95%
CI: 17.2-10.8] risk difference in urgent caesarean section deliveries and an odds ratio (OR = 0.44 [95% CI: 0.36-
0.53], p-value < 0.00). However, the study found no statistically significant difference in maternal complications or
newborn outcomes immediately after delivery between the two labour monitoring tools (p-value > 0.05).
CONCLUSION AND RECOMMENDATION: This study highlights a significant reduction in
urgent caesarean section rates following the implementation of the WHO Labour Care Guide. The adoption of
the Labour Care Guide is recommended as a reliable method for decreasing urgent caesarean sections in Uganda.
KEYWORDS: Labour, Labour Care Guide, Caesarean section rate, Interrupted Time Series, Uganda, low-

middle resource setting.

(The Ethiopian Journal of Reproductive Health; 2025; 17; 1-11)

1. Department of Obstetrics and Gynaecology, Mother Kevin Postgraduate School Nsambya, Uganda Martyrs University, Kampala City,
Uganda.
2.Department of Midwifery, Faculty of Health Sciences, Lira University, Lira City, Uganda.
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BACKGROUND

In sub-Saharan Africa, maternal mortality remains
a critical issue for women of reproductive age.
While there has been a global decrease in maternal
mortality ratio (MMR) by 34.2% between 2000
and 2020, the African region still faces significant
challenges, with 69% of maternal deaths occurring
in sub-Saharan Africal: 2. Uganda reports a current
MMR of 189 maternal deaths per 100,000 births?,
with a majority of maternal deaths attributed to
prolonged and obstructed labour. About 90% of
perinatal mortality due to birth asphyxia is directly
linked to obstructed labour*.

Toaddressthese challenges, urgentcaesareansections
are recommended when medically necessary, as
they can effectively prevent maternal and perinatal
morbidity and mortality>. However, it is important
to note that there is no evidence supporting the
benefits of caesarean delivery for women or infants
who do not require the procedure®.

Globally, 15% of women require caesarean sections
for optimal maternal and perinatal outcomes’.
Caesarean section rates below 5% are considered
inadequate access to emergency obstetric care, while
rates between 10% and 15% are deemed optimal8?°.
Rates exceeding 15% do not show a reduction in
maternal or newborn morbidity or mortality>7.
The introduction of the World Health Organization
(WHO) Labour Care Guide (LCG) aims to
improve intrapartum monitoring and support
evidence-based, respectful care during labour
and childbirth. The LCG replaces the traditional
partograph for labour monitoring and addresses
concerns over rising caesarean section rates without
a corresponding improvement in maternal and
newborn outcomes!®. Implementing the LCG into
routine intrapartum care is essential to enhance
healthcare provider practices during labour and
childbirth. This strategy can optimize the use of
caesarean sections, improve maternal and perinatal
health outcomes, and enhance women’s overall care
experience!l. Recent studies have shown the positive
impact of the WHO LCG on reducing primary

caesarean deliveries. The use of the LCG resulted
2

in a significant decrease in urgent caesarean section
rates, leading to improved maternal and neonatal
outcomes!Z. There is a lack of literature on the
adoption and implementation of the Labour Care
Guide in Africa, particularly in Uganda!3. Thus,
our study focuses on evaluating the effects of the
Labour Care Guide on urgent caesarean sections at
a tertiary-level facility in Central Uganda using an
Interrupted Time Series study approach.

METHODS

Study Design and Setting

Evaluation of healthcare policies can present
challenges, particularly when considering ethical
concerns related to randomization. To address
these challenges, this study utilized an Interrupted
Time Series (ITS) approach. By constructing a
time series of the outcomes and statistically testing
for changes in outcome rates before and after
the implementation of the Labour Care Guide,
valuable insights were gained. The review was
conducted over four months, from June 1, 2023,
to September 30, 2023. This study was carried out
at the Obstetrics and Gynaecology Department of
St. Francis Hospital Nsambya. This is a private,
not-for-profit hospital offering both inpatient and
outpatient services. The hospital has two labour
wards: a general and a private wing. The modified
WHO Partograph has been used as the labour
monitoring tool in the hospital since 1994, while
the WHO Labour Care Guide was adopted as the
sole labour monitoring tool from July 1, 2022. The
hospital conducts an average of 3,600 deliveries per
year (about 300 deliveries per month).

Study Population

The study reviewed files of all pregnant women who
were monitored in labour using either the modified
WHOQO Partograph or the LCG at St. Francis
Hospital Nsambya during the study period between
July 1, 2021, and June 30, 2023. All pregnant
women’s labour records that lacked minimum
documentation (a single tracing of either the
patient’s name, fetal heart rate, cervical dilatation
tracing, or missing labour outcomes) were excluded
from the study.



Sample Size Considerations

Determining the appropriate sample size for an
Interrupted Time Series study is essential, yet clear
guidance on the exact formula remains lacking. The
study power is optimized through a strategic trade-
off between the number of time points and sample
size per time point. To ensure stability in estimates
and reduce variability and outliers within the ITS,
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a sample size of 100 at each time point is deemed
desirable (1). Based on this recommendation,
all mothers who were admitted to labour and
monitored using either the Partograph or LCG
were included in this study.

All Mothers who were monitored in labour using
Partograph or LCG at Nsambya Hospital over the study
period N=2662

Excluded 211 charts
which lacked minimum

'

Partograph LCG
Group Group
N=1260 N=1191
Data Collection and analysis
Baseline Labour Maternal Perinatal
Characteristics Characteristics Outcome outcome

Figure 1: Showing Flow Chart of the Study.
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Data Collection Tool
A pretested structured questionnaire was used
to extract data from the patients’ files. The
questionnaire comprised five sections:

Section A: Socio-demographic information of study
participants (maternal age, religion, education
level);

Section B: Obstetricand medical history (gestational
age, parity, HIV status, hypertensive disorders,
diabetes in pregnancy, and urinary tract infection);
Section C: Labour characteristics (labour onset,
artificial rupture of membranes, augmentation with
oxytocin, duration of labour, mode of delivery, and
indications for caesarean section);

D: Maternal

delivery (postpartum haemorrhage, peripartum

Section complications  after
hysterectomy, admission to high dependency unit/
critical care unit);

Section E: Newborn outcomes (live birth, stillbirth).

Data Collection

The data were collected by three research assistants
who had a medical background. A total of 2,451
charts were included in the study; 1,260 were
monitored using the WHO-modified Partograph,
and 1,191 were monitored using the LCG. On
completion of every data extraction session,
questionnaires were checked for completeness. The
filled data tools were then entered by the researcher
into REDCap (Research Electronic Data Capture).

Data Management and Statistical Analysis

Data entry checks were created in REDCap to
ensure that no missing or out-ofrange data were
entered. Data were imported into STATA 17/MP
software for analysis. Continuous variables like age
were summarised by mean + SD, while proportions
were used for categorical variables. Quantitative
variables were compared using the Student t-test
and qualitative variables using the Chi-square test.
For statistical significance, a p-value of <0.05 was
considered significant. A segmental regression
analysis was performed to draw inferences about
the effects of the Labour Care Guide on urgent

4

caesarean section, duration of the active phase of
labour, ARM, and oxytocin augmentation. The
change in slope and intercept was used to define
each segment of the ITS.

The regression model used was;
Logit Y; = By + By t; + B2Xir + B3 ti*Xj + By-n 2 (X 10 X)

Where B represents the baseline outcome at T =
0, By the change in outcome associated with a time
unit increase (representing the underlying pre-
intervention trend), B, the level change following
the LCG adoption, and B3 indicates the slope change
following the intervention using the interaction
between time and intervention: (*X; ), and Py,
represented the respective change on log odds
associated with a unit change in the corresponding
confounder variable adjusted for.

RESULTS

Demographic characteristics of the study
participants

A total of 2451 participants were included in the
study with a mean age of 29.75 years (SD + 5.2).
The age range of the participants was 15 to 45 years.
The 2 groups of women had comparable social
demographic characteristics as shown in Table 1

below.



Ethiopian Journal of Reproductive Health (EJRH) July, 2025
Volume 17, No. 3

Table 1: Socio-demographic characteristics of women monitored in Labour.

Demographic Categories Labour Monitoring tool p-value
Partograph Labour care guide
Frequency (n, %) Frequency (n, %)
Maternal age Mean, SD+ 29.5£5.1 29.9+5.3 0.065
Maternal age <19years 9(0.71) 12(1.01) 0.065
20-34years 1019(80.87) 918(77.08)
>35years 232(18.41) 261(21.91)
Religion Catholic 577(45.79) 520(43.66) 0.051
Christian 296(23.49) 318(26.70)
Muslim 366(29.05) 283(23.76)
Others* 21(1.67) 70(5.85)
Education level No formal education  3(0.24) 5(0.42) 0.133
Primary education 52(4.13) 61(5.12)
Secondary education  412(32.70) 427(35.85)
Tertiary education 798(62.740 698(58.61)

*Others: these included Hindu and atheists

Obstetric and Clinical Characteristics of the Study
Participants.

The mean gestation age at delivery was 39 + 1.5
weeks. A total of 93 (3.9%) mothers had preterm
births. The majority N = 1400 (57.1%) had a parity
between 2-4. The two groups had comparable
obstetric and clinical factors as shown in Table 2
below.
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Table 2: Obstetric and Clinical Characteristics of the Study Participants.

Obstetric & clinical factors Categories Labour Monitoring tool p-value
Partograph Labour care guide
Frequency (n, %) Frequency (n, %)

Gestational age <37 weeks 46(3.65) 47(3.940)
37-42weeks above 1204(95.55) 1129(94.79)
>42weeks 10(0.79) 15(1.25) 0.449

Parity 1 422(33.49) 388(32.58) 0.558
2-4 708(56.19) 692(58.10)
5+ 130(10.32) 111(9.32)

HIV status Negative 1211(96.11) 1148(96.39) 0.143
Not screened 5(0.40) 11(0.92)
Positive 44(3.49) 32(2.68)

PIH No 1132(89.84) 1070(89.84) 0.999
Yes 128(10.16) 121(10.16)

Hyperglycaemia in pregnancy No 1242((98.57) 1169(98.15) 0.414
Yes 18(1.43) 22(1.85)

UTI in pregnancy No 1251(99.29) 1188(99.75) 0.101
Yes 9(0.71) 3(0.25)

Mode of delivery Vaginal Birth 890(70.63) 1008(84.63) 0.001
Urgent C/Section 370(29.37) 370(29.37)

A time series analysis of monthly fitted proportions
of mothers delivered before and after the
introduction of the labour care guide, showing a
slow change in the slope before and an immediate
significant (p=0.0015) change in the level after the
intervention is shown in Figure 2 below.
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A plot of fitted proportions of UCS before and after introduction of LCG

Before LCG introduction After LCG introduction

I I I I I I I I I I I I
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® (mean)Outcome  — Fitted values
— - Fitted values — counterfactual outcome

Figure 2: A plot of fitted proportions of patients who had an urgent caesarean section before and after

the introduction of LCG.

Table 3: Interrupted Series Model for the Outcome

Change in proportion of UCS over time Coefficient P-value 95% CI

Before LCG -0.071 0.031 -0.080 to -0.059
Immediately after the introduction of LCG -0.80 0.016 -0.142 to -0.014
Interaction of outcome and time -0.015 0.053 -0.006 to 0.017
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There was an immediate change in the UCS
(0.80) after the intervention (LCG). This effect is
statistically significant, suggesting that right after the
intervention, there was a significant abrupt change
in the UCS (proportion of urgent caesarean sections
performed). There was a slow negative trend in the
outcome over time before the intervention (0.071).
After the intervention, the slope of UCS changed
by -0.015 compared to the pre-intervention trend.

From the aggregated data, the proportion of mothers
delivered by urgent caesarean section using the
partograph was 29.4% compared to 15.4% when

the LCG was introduced. By adjusting for the years,
LCG accounted for 14.0% [95% CI: 17.2 - 10.8]
risk difference in urgent caesarean section deliveries
and an odds ratio (OR = 0.44 [95% CI: 0.36-0.53],
P<0.001) as shown in Table 3 above.

Maternal complications immediate post-delivery
The commonest complication was PPH in 130
(5.3%) of the participants followed by admission to
HDU/ICU at 33 (1.4%). There was no significant
difference between the labour monitoring tools
used as shown in Table 4 below.

Table 4: Maternal complications after delivery of the 2451 study participants.

Maternal complication Total Partograph LCG P-value
PPH 130 66 (50.7) 64(49.2) 0.56

Admission to HDU/ICU 33 20(60.6) 13(39.3) 0.862
Maternal Death 3 2 (66.6) 1(33.3) 0.93
Newborn outcomes of the 2451 study participants

The commonest delivery outcome was live birth

(n=2441, 99.6%), 3 (0.1%) were FSB and the rest

were MSB. Of the live births, 1253 (51.3%) were

delivered by monitoring using the Partograph and

1188 (48.7%) by LCG. There was no significant

association between newborn outcomes and the

labour monitoring tool as indicated in Table 5

below.

Table 5: Newborn outcomes of the 2451 study participants.

Outcomes Total Partograph LCG P-value
Live Birth 2441 (99.6) 1253 (51.3) 1188(48.7) 0.056
FSB 3(0.1) 1(33.3) 2 (66.7)

MSB 7 (0.3) 6 (85.7) 1(14.3)




DISCUSSION

The implementation of the Labour Care Guide
(LCGQG) at St. Francis Hospital Nsambya in Uganda
resulted in a significant reduction in urgent
caesarean rates. This innovative labour monitoring-
to-action tool provides real-time monitoring of
labour progress and prompts timely interventions,
when necessary, ultimately improving maternal
and newborn outcomes. The Labour Care Guide
emphasizes the importance of individualized woman-
centered care during labour and childbirth. It aims
to reduce the unnecessary use of interventions such
as artificial rupture of membranes and oxytocin
healthy pregnant
women. Interventions are only recommended

augmentation in otherwise
when there is a clear medical indication, leading to
improved outcomes and reduced healthcare costs.
This interrupted time series study showed a
significant immediate decrease in urgent caesarean
section rates following the implementation of the
Labour Care Guide (level change -0.80, p-value
0.016). The study revealed that there was no
significant change in the overall trend of caesarean
sections after the adoption of the LCG, indicating
sustained benefits over time (-0.015, p-value 0.053).
From the aggregated data, the LCG accounted for a
14.0% [95% CI: 17.2-10.8] risk difference in urgent
caesarean section deliveries and an odds ratio (OR
= 0.44 [95% CI: 0.36-0.53], p < 0.001). Similar
results have been observed in other countries such
as India, where the use of the Labour Care Guide
resulted in a substantial reduction in caesarean
section rates'?, This decline may lead not only to
a decrease in long-term maternal and newborn
morbidity associated with caesarean deliveries but
also allow resources to be redirected towards other
healthcare needs and research initiatives.

The study also found no statistically significant
difference in maternal complications or newborn
outcomes immediately after delivery between the
two labour monitoring tools. This implies that
the impact of the LCG does not lead to a worse
maternal or newborn outcome but a reduction in
urgent caesarean section rates, which in the long
run is beneficial.
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Strengths of the study

When evaluating the impact of LCG on urgent
caesarean sections, interrupted time series analysis
proved to be a valuable tool. This method allows for
a clear graphical representation of results, enabling
the assessment of both intended and unintended
consequences of the intervention!4.

Study Limitations

Despite the robust nature of quasi-experimental
studies, certain limitations need to be acknowledged.
These include autocorrelation, non-stationarity,
and seasonality’4.

Furthermore, randomization is not conducted
in interrupted time series analysis, leading to
limited control over confounders. It is crucial to
note that the interrupted time series is only valid
if the program of interest is the sole factor that
changes during the study period!. In our study,
the assumption was made that the Labour Care
Guide at St. Francis Hospital Nsambya was the
only intervention introduced during the research
period.

Conclusion

The Labour Care Guide is a valuable tool that has
the potential to transform maternity care practices
in Uganda and beyond. By promoting evidence-
based interventions and individualized care, the
LCG aims to improve maternal and newborn
outcomes while reducing unnecessary healthcare
costs.

With the results of this study showing much-needed
care in line with the WHO intrapartum care
guidelines, we strongly recommend the adoption
of the Labour Care Guide as a policy tool in
intrapartum care not just in the whole of Uganda,
Sub-Saharan Africa, but the world over. The
incorporation of respectful maternal care stands
out in this tool and thus is highly recommended.
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FACTORS INFLUENCING FERTILITY INTENTIONS AMONG
REPRODUCTIVE AGED WOMEN IN BANGLADESH

Md. Asadujjaman’, Sourav Kumar Barman!, Bristi Biswas!

Sarmistha Paul Setu'!, Bidduth Kumar Sarkar?, Matrika Saha Roy?

ABSTRACT

INTRODUCTION: Fertility intention, as a crucial factor, affects the demographic composition of nations.
Consequently, the factors associated with fertility intentions are essential for the formulation of suitable national
policies, strategies, and programs. Our study aimed to examine the desire for having more children and its
determinants among reproductive-aged Bangladeshi women.

METHOD: Data analysis was done using secondary data from the Bangladesh Demographic and Health Survey
(BDHS) 2017-18, consisting of a total of 16,832 fertile, married, and sexually active women. A binary logistic
regression model (LRM) was used to identify the determinants of fertility desire among Bangladeshi women.
RESULTS: Twenty-six percent of reproductive-age women expressed a wish for more children. Higher educated
women (AOR: 1.79, 95% CI: 1.36-2.34), working women (AOR: 0.81, 95% CI: 0.73-0.89), rural women
(AOR: 1.16, 95% CI: 1.03-1.30), women considering three or more children as the ideal number (AOR: 7.06,
95% CI: 6.11-8.15), women with three or more living children (AOR: 0.05, 95% CI: 0.02-0.09), women having
their first cohabitation at age 25 or later (AOR: 1.88, 95% CI: 1.34-2.64), those not using contraceptive methods
(AOR: 1.24, 95% CI: 1.12-1.38), and women with non-agricultural husbands (AOR: 1.17, 95% CI: 1.02-1.34) were
associated with significantly higher fertility desire.

CONCLUSION: To support the maintenance of an ideal family size and control fertility desire, policymakers
should promote gender-responsive family planning education, enhance workplace support for women, establish
peer support and counseling services, and address entrenched cultural and social norms that shape reproductive

choices.

KEYWORDS: Child; fertility; reproductive-aged women; Bangladesh; contraceptive.

(The Ethiopian Journal of Reproductive Health; 2025; 17; 12-24)

1 Statistics discipline, Khulna University, Khulna-9208, Bangladesh.
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INTRODUCTION

Fertility is one of the key demographic factors that
helps to shape the dimensions and composition of a
country's population. The total population size and
composition of a country are determined by fertility
trends, migration patterns, and mortality rates!.
Swift expansion resulting from an elevated birth
rate and desire for offspring may give rise to conflict,
destitution, joblessness, rivalry for limited resources,
and so on23. The continuous high fertility rate and
desire for fertility will have detrimental impacts on
the social and healthcare development of developing
countries, leading to increased poverty*>. A high
fertility rate leads to a sizable population, which
could potentially cause fierce competition for scarce
resources that could be used for higher productivity
and income development®.

On the other hand, many countries of East Asia
have reached such low levels of fertility that, if
they stay that way for an extended length of time,
there will be a significant decrease in population?-*-
these
distributions shift, significant new issues for the

Furthermore, when populations' age
design of social and economic well-being will arise.
The most wellknown issue raised by extremely
low fertility is the aging of the population, which
presents a whole new set of problems, such as
rising old-age dependency ratios, funding old age
and health care, continuing family support for the
elderly, and elderly political participation!©.

In addition, the attainment of the Sustainable
Development Goals (SDGs) bears relevance to
the fertility rate. Specifically, the achievement of
the first five SDGs—ending all forms of poverty,
attaining gender equality and empowering all
women and girls, guaranteeing healthy lifestyles
and fostering well-being for everyone at all ages,
and encouraging possibilities for lifelong learning
for everyone through inclusive and equitable high-
quality education—is linked to the fertility rate®.

In 1990, the fertility rate was 3.2 births per woman
worldwide!!, and by 2021, that number had
declined to 2.31 births per woman!2, and 2.3 births

per woman in 202313, Many developing countries
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across the globe have experienced a demographic
shift in the past decade, evident in the significant
decline in fertility and death rates®. Similarly, over
the last 45 years, Bangladesh has seen a notable
decline in fertility, with the number of births per
woman falling from 6.3 in 1975 to 1.93 in 20234
The fertility rates in Asian countries exhibit
significant variation, ranging from below one to
over four births per woman!>16,

Identifying the risk factors linked to high fertility
as well as low fertility and offering assistance to
support those individuals at risk is crucial. In order
to devise efficient methods for fertility regulation,
it is imperative to comprehend the variables that
influence fertility preference. It is postulated that
women belonging to vulnerable demographics, such
as those who married at a young age, are illiterate,
live in rural regions, experience extreme poverty,
and possess awareness regarding contraceptives,
exhibit elevated levels of fertility preferencel®.
Reliable data regarding fertility intentions at
different levels in Bangladesh is limited. Very few
comprehensive analyses have been conducted to
examine the fertility of reproductive Bangladeshi
women simultaneously!”8. This study seeks to
ascertain the frequency and percentage of some
individual ~ socio-demographic and economic
characteristics of fertile Bangladeshi women and
associated determinants of fertility preference.
Besides, this study will provide valuable insights
for reproductive health program designers and
policymakers, enabling them to comprehend
the multitude of factors that impact fertility.
Furthermore, our findings will aid in the effective
execution of reproductive health programs.

METHODOLOGY

Study design, setting and population

A secondary data analysis of BDHS was performed
to capture a snapshot and a rapid assessment of
prevalence and associations between fertility and
factors that may influence the intention of females
to conceive®, The data used in this study came
from the nationally representative household-based

13
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BDHS, which was carried out in 2017 and 2018
(BDHS, 2017).

Sampling technique

The BDHS in 2017 employed a two-stage sampling
design. Initially, a total of 675 primary sampling
units (PSUs) were built, with 250 located in
metropolitan areas and 425 in rural areas. The
PSUs were built based on data obtained from the
2011 Bangladeshi census. For the second step,
an average of thirty households were assigned to
each PSU using a systematic sampling method.

The initial sample consisted of 20,250 residential
households, 6,810 of which were located in urban
districts and 13,440 in rural areas. Finally, 20,108
households were included. A total of 20,127 ever-
married women between the ages of 15-49 years
made up the study's sample. After excluding the
missing values and anomalies, 16,832 reproductive-
aged women were obtained for this study. Finally,
12,372 women did not prefer any child, whereas
4,460 women had a preference.

{n=20,12T)

BOHS 2017-18 Dataset

Exclude missing values &

4

anomalies (n = 3.295)

{15 - 49 years)
in = 16,832)

Reproductive aged women

T e

Mo intention of another child
(n=12, 372)

Have intention of another child

(n = 4,460)

Figure 1: Sample Selection Flowchart: Fertility Intention Among Reproductive-Aged Women (BDHS 2017-18)

Outcome variables

In this study the outcome variable was Fertility
intention of reproductive aged women in Bangladesh
which is a dummy variable that provides binary
outcome.The outcome variable was represented by

o {O, No intention of another child
Yij = 1, Intention have another child -

This came from a question that "Have you any
plan to have a (another) child with your husband/
partner, or what is your preference about having
any more children with him?" [19]. In BDHS
data set, Fertility intention was explained as a
nominal variable having five options that are
having another intention for fertility, undecided,

14

no more intention, sterilized (respondent or
partner) and declared infecund. In this study the
women who responded as “undecided”, “sterilized
reproduction  through
procedures)”, “infecund (incapable of producing

(incapable for surgical
offspring)”, and “no more” were categorized as ‘no

intention’acccording to a previous literature!

Independent variable
There

respondent's current age, respondenteducational,

were several independent variables-
respondent education, place of residence, wealth
index, age at first cohabitation, contraceptive use
and intention, ideal number of children, number

of living children, birth order, husband's education,



husband

members.

occupation, number of household

Statistical analysis

The data analysis process involved two statistical
method: bivariate, and multivariate. This was
done using the Statistical Package for the Social
Sciences (SPSS )software version 26.
was performed to analyze the association between

Bivariate

fertility intention and the predictors using Chi-
square test20, Following is the Chi- square formula:

Where refers the observed frequency, and refers
the expected frequency. The above statistic is in
equation follows the Chi-square distribution with
n-1 degrees of freedom.

A binary LRM was

association between the independent factors and

performed to examine the

the initiation towards having additional children?!.
The regression model which was applied in this
study as follows:

logit(p) = by + byxy + boxy + bagxg + - +bpxy oo (2)

Where, p is the probability of presence of the
characteristic of interest. The logit transformation
is defined as the logged odds,

__Probability of presence of characteristics

0dds = 1% ..................... 3)

p Probability of absence of characteristics

logit(p) = 0g(E)- oo “

To explore the unadjusted relationships, Crude
Odds Ratios (COR) were calculated for each
predictor in relation to women's fertility
preferences??.

logit(p) = by + bix;

The relationship between reproductive aged women
desiring another child and various explanatory

factors was determined using Adjusted Odds Ratios
(AOR) with a 95% confidence levell.
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RESULTS

Fertility Intention

= Mo intention of ancther child = Intention have ancther child

Figure 2: Percentage of the fertility intention

The study's findings regarding the fertility
intentions of reproductive women across all
explanatory variables are presented in Table-1.The
chi-square test showed that age, highest educational
level,working status, place of residence, wealth
index, age at first cohabitation, contraceptive use
and intention, ideal number of children, number
of living children, birth order, husband education
& occupation, household member had significant
associations with the fertility intentions of women.
The pie chart shows that the desire for more
children among reproductive women in Bangladesh
was 4440 (26.5%, 95% CI: 25.83 - 27.17). We
found that the desire for more children was high
among women aged 15-24 (66.6%), richest women
(29.6%), women with higher level of education
(46.6%), urban residents (27.4%), women with first
cohabitation aged >25(42.8%), those who used
Contraceptive (32.8%), women with at most 2 ideal
number of child had more intention of fertility
(27.1%). Women with No living children exhibited
higher intention (80%) compared to those with 1-2
children (41.2%) or 3+ children (24.4%). Similarly,
first birth order showed the highest intention
(77.1%), decline to just 2.1% for birth order 4+.
Women whose husbands had higher education
or non-agricultural occupations showed (36.1%)
and (29.6%) increased intention compared to less
educated and agricultural occupations respectively.
Finally, women in large households of more than
nine members exhibited higher intention (36.6%)
than those in smaller households.
15
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Table 1: Association between selected predictors and fertility intention among Reproductive aged Bangladeshi

women
Variables Fertility Intention Chi-square (P-value)
Predictors No (%) Yes (%)

Respondent's current age (Years)
15-24
25-34
35-49

Respondent education
No education

Primary

Secondary

Higher

Respondent Occupation
Not-Working
Working

Place of residence
Urban
Rural

Wealth index
Poorest
Poorer
Middle
Richer
Richest

Age at first cohabitation (Years)
<18

19-24

>25

Contraceptive use and intention
Not Using
Using

Ideal number of children
At most 2
>3

Number of living children
0 18 (20%)

1-2

>3

Birth order
18t birth

20d births
3rdbirths

4th and above

Husband education
No education
Primary

Secondary

Higher

Husband occupation
Agriculture

Other

Number of household members
1-4

5-8

>91046 (63.4%)

1258 (33.4%)
4738 (73.9%)
6376 (95.9%)

2450 (92.3%)
4471 (80.7%)
4328 (66.3%)
1123 (53.4%)

5788 (71.2%)
6584 (75.7%)

4424 (72.6%)
7948 (714%)

2473 (76.3%)
2467 (76%)

2412 (73.7%)
2434 (71.7%)
2586 (70.4%)

10893(75.3%)
1312 (63.2%)
167 (57.2%)

8640 (76.6%)
3732 (67.2%)

9427 (72.9%)
2945 (75.6%)

72 (80%)
5957 (58.8%)
6397 (96.9%)

910 (22.9%)

4363 (80.3%)
3398 (93.2%)
3701 (97.9%)

3315 (87.7%)
4004 (74.3%)
3269 (67.1%)
1784 (63.9%)

3543 (82.7%)
8829 (70.4%)

5205 (71.6%)
6121 (77.3%)
604 (36.6%)

2513 (66.6%)
1673 (26.1%)
274 (4.1%)

204 (7.7%)
1071 (19.3%)
2204 (33.7%)
981 (46.6%)

2346 (28.8%)
2114 (24.3%)

1673 (27.4%)
2787 (26%)

769 (23.7%)
781 (24%)
862 (26.3%)
960 (28.3%)
1088 (29.6%)

3571 (24.7%)
764 (36.8%)
125 (42.8%)

2636 (23.4%)
1824 (32.8%)

3508 (27.1%)
952 (24.4%)

3117.61 (<0.001)
4182 (41.2%)
206 (3.1%)

3064 (77.1%)
1071 (19.7%)
246 (6.8%)
79 (2.1%)

466 (12.3%)

1386 (25.7%)
1600 (32.9%)
1008 (36.1%)

740 (17.3%)
3720 (29.6%)

2060 (28.4%)
1796 (22.7%)

4830.35 (<0.001)

1242.24 (<0.001)

44.43 (<0.001)

4.36 (0.037)

46.80 (<0.001)

177.35 (<0.001)

170.75 (<0.001)

11.14 (0.001)

7239.37 (<0.001)

625.15 (<0.001)

250.72 (<0.001)

158.51 (<0.001)
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Factors Associated with fertility intention among
Reproductive aged Bangladish Women.

In table-2 the second column displays the
unadjusted odds ratios or crude odds ratios (COR)
for the socio-economic and demographic factors
that affects the desire for more children among
Bangladeshi womenof reproductive age. At the
crude level, all the variables showed statistically
significant relationships with the desire for more
children. The thirdcolumn in Table-2 displays the
outcomes of the logistic regression analysis that
examines the socio-economic and demographic
factors that influence fertility desires among women
in Bangladesh.

In Table-2 compared to women aged 15-24, those
aged 25-34 had 47% less odds (AOR: 0.53, 95%
CI: 0.47 - 0.59) of intending fertility, while those
aged 35-49 had 90% less (AOR: 0.10, 95% CI: 0.08
- 0.12) to intend have another child. Women with
primary, secondary, and higher education had 1.37
(AOR: 1.37,95% CI: 1.11 - 1.70), 1.46 (AOR: 1.46,
95% CI: 1.17-1.82), and 1.79 (AOR: 1.79, 95% CI:
1.36 - 2.34) times higher odds of fertility intention
respectively compared to those with no education.
Women who were employed had approximately
19% (AOR: 0.81, 95% CI: 0.73-0.89) lower odds
of fertility intention compared to those who were
not working. Rural women had 16% more (AOR:
1.16, 95% CI: 1.03 - 1.30) fertility intention than
urban women. Women who began cohabiting at
ages 19-24 and 25 or older had 21% (AOR: 1.21,
95% CI: 1.04-1.41) and 88% (AOR: 1.88, 95%
CI: 1.337-2.643) higher odds of fertility intention,
started
cohabiting at age 18 or younger. Non-contraceptive
users had 1.24 (AOR:1.24,95% CI: 1.12- 1.38) times

higher odds of fertility intention than contraceptive

respectively, compared to those who

users. Women who considered 3 or more children
as ideal number had 7.06 (AOR:7.06, 95% CI:
6.11 - 8.15) times higher odds of fertility intention
than those who considered 2 or fewer as ideal.
Having 1-2 and 3+ living children was associated
with 77% (AOR: 0.23, 95% CI: 0.12 - 0.45) and
95% (AOR: 0.05, 95% CI: 0.02 - 0.09) lower odds
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of fertility intention compared to those having no
children. Women with two, three, and four or more
births had 91% (AOR:0.09, 95% CI: 0.08 - 0.10),
93% (AOR:0.07, 95% CI: 0.06 - 0.10), and 96%
(AOR:0.04, 95% CI: 0.03 - 0.05) lower odds of
fertility intention compared to those with one birth.
Women whose husbands had primary, secondary or
higher education showed 1.31 (AOR:1.31, 95% CI:
1.11 - 1.54), 1.29 (AOR:1.29, 95% CI: 1.08 - 1.54),
and 1.26 (AOR:1.26, 95% CI: 1.02 - 1.57) times
higher odds of fertility intention compared to those
whose husbands had no education. Women whose
husbands had occupation other than agriculture
had 1.17 (AOR:1.17, 95% CI: 1.021 - 1.338) times
higher odds of fertility intention. Finally, women
living in households with 9 or more members had
1.20 (AOR:1.20, 95% CI: 1.01 - 1.42) times higher
odds of fertility intention compared to households
with 1-4 member.
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Table 2: Binary Logistic Regression Analysis of factors associated with fertility intention among Reproductive aged Women.

Variable

Fertility Intention for Overall Women

COR (95% CI)

AOR (95% CI)

Respondent's current age
15-24 (ref.)

25-34

35.49

Respondent educational
No education (ref.)
Primary

Secondary

Higher

Respondent Occupation
Not-workin (ref.)
Working

Place of residence
Urban (ref.)
Rural

Wealth index
Poorest (ref.)
Poorer
Middle
Richer
Richest

Age at first cohabitation (Years)

<18 (ref.)
19-24
>25

Contraceptive use and intention

Using (ref.)
Not Using

Ideal number of children
At most 2 (ref.)
>3

Number of living children

0 (ref.)
1-2
>3

Birth order number
one birth (ref.)

two births

Three births

Four and above births

Husband education
No education (ref.)
Primary

Secondary

Higher

Husband occupation
Agriculture (ref.)
Other

Number of household member

1-4 (ref.)
5-8

9 and above

1
0.18*** (0.16 - 0.19)
0.02*** (0.02 - 0.03)

1

2.88*** (2.46 - 3.37)
6.12*** (5.26 - 1.12)
10.49*** (8.88 - 12.39)

1
0.79*** (0.739-0.848)

1
0.93* (0.86 - 0.99)

1

1.02 (0.91 - 1.14)
1.15% (1.03 - 1.29)
1.27*%* (1.14 - 1.42)
1.35%** (1.22 - 1.51)

1
1.78*** (1.61 - 1.96)
2.28%** (1.81 - 2.89)

1
1.60*** (1.49 - 1.72)

1
0.87** (0.80 - 0.94)

1
0.18*** (0.11 - 0.30)
0.01*** (0.005 - 0.014)

1

0.07*** (0.066 - 0.081)
0.02*** (0.019 - 0.025)
0.006*** (0.005 - 0.008)

1

2.46***(2.19 - 2.76)

3.84*** (3.11 - 3.90)
4.02%** (3.55 - 4.55)

1
2.02%** (1.85 - 2.20)

1
0.74*** (0.69 - 0.80)
1.46*** (1.30 - 1.63)

1
0.53*** (0.47 - 0.59)
0.10*** (0.08 - 0.12)

1

1.37** (1.11 - 1.70)
1.46** (1.17 - 1.82)
1.79*** (1.36 - 2.34)

1
0.81*** (0.73-0.89)

1
1.16* (1.03 - 1.30)

85 (0.72 - 1.00)

88 (0.741 - 1.04)
90 (0.752 - 1.07)
85

1
0.
0.
0.
0.85(0.70 - 1.04)

1
1.21* (1.04 - 1.41)
1.88*** (1.34 - 2.64)

1
1.24*** (1.12 - 1.38)

1
7.06*** (6.11 - 8.15)

1
0.23*** (0.12 - 0.45)
0.05*** (0.02 - 0.09)

1

0.09*** (0.08 - 0.10)
0.07*** (0.06 - 0.10)
0.04*** (0.03 - 0.05)

1

1.31%* (1.11 - 1.54)
1.29** (1.08 - 1.54)
1.26* (1.02 - 1.57)

1
1.17* (1.02 - 1.34)

1
1.02 (0.91 - 1.13)
1.20* (1.01 - 1.42)

Key note: ***P-value <0.001, ** P-value <0.010, * P-value <0.05, ref Reference, COR Crude Odds Ratio, AOR Adjusted Odds
Ratio, CI Confidence Interval.
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DISCUSSION

The rapid expansion of the population typically
leads to adverse outcomes, including increased
unemployment rates, larger family sizes, and
heightened child

mortality?3. Nevertheless, the primary cause of rapid

chances of maternal and
population expansion is typically a strong desire
for high reproduction rates?42>. Hence, to regulate
population increase, it is crucial to concentrate on
factors linked to the inclination towards having
additional offspring. The current investigation
focused on analysing the factors that influence
women's inclination towards having more children
in Bangladesh.

In this study, increasing women's age was more
likely to lead to a desire for additional children.
This finding aligns with prior research conducted
by scholars?627, Due to women’s increasing age,
couples are apprehensive about having children at
a later stage in life. Therefore, it is crucial for them
to cultivate a childbearing culture at the suitable
moment?7,

According to the study's findings, working women
are less likely than non-working women to want
more children. This finding is in line with earlier
studies?® that suggested workplace obligations and
work-family conflict could limit the desire to have
children. Women in professional or administrative
professions  frequently face increased role
incompatibility, which lowers fertility expectations,
according to research by Yarger and Brauner-Otto?S.
According to Atif et al.2% workplace demands and
changing gender norms are the reasons why working
women in Pakistan had fewer children on average
than non-working women.

Rural women exhibited a greater propensity
for desiring a larger number of offspring in
comparison to their urban counterparts. This
finding is consistent with prior research conducted
in Rwanda3®, Niger3!, Ghana3?, Uganda?}, and
Ethiopia3*, which demonstrated a relation between
urban living and reduced fertility aspirations.
Mahmud et al.3> found that women residing in

urban settings exhibit higher levels of empowerment
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and reduced fertility desire compared to their
Rural

frequently enter into marriage at an earlier age,

counterparts in rural areas. individuals
resulting in a propensity for increased procreation?©.
[felunini et al.>” contend that rural individuals view
children as valuable assets and a workforce for their
subsistence farming endeavours, leading to an
escalation in their aspirations for fertility.

The findings of the study indicate that women
belonging to the highest wealth quintile have a
decreased inclination towards desiring additional
offspring. This finding is consistent with prior
research indicating a negative correlation between
higher fertility

aspirations. been

socio-economic  status and

Comparable results have
documented in Nigeria’$ and India®. In contrast,
individuals in low socioeconomic status desire to
have more children, believing that they will provide
security in their old age4041,

This study demonstrated that the age at which
women initially cohabitated had an impact on
their inclination to have more children. Women
aged <18 vyears exhibited a lower inclination
towards desiring additional children in comparison
to women aged >25 years. The desire for more
children increases with the age at which women
first cohabit. This conclusion is consistent with
prior research indicating that individuals with
higher socio-demographic characteristics exhibited
a greater inclination towards having more children
in Ethiopia??2, Rwanda*?, and Rakai?’. Marriage
holds great societal importance, particularly in
Bangladesh, where it is obligatory for both genders
to engage in sexual activity. This event has a huge
impact on births, deaths, and the well-being of
women and their children, particularly in relation
to the age at which they enter into their first
marriage!*.

Women who were utilizing a modern method
of contraception, whether they were employed
or not, had a considerably lower likelihood of
wanting to have more children. This conclusion
supports previous research indicating that women
who utilise contraceptive methods to manage
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their fertility are less likely to have a desire to
children??’43-45, The probable cause

for this phenomenon is that women who utilise

have more

contraceptives may have a desire to limit their
number of children and will employ all means
necessary to achieve this goal, including the use of
contraceptivesto.47,

This study demonstrated that the desire for
additional children is impacted by the number of
desired children and the occupation of the partner.
When the number of ideal children is limited to
a maximum of two and the partner is employed
in the agricultural sector, a significant correlation
is observed between the desire for another child.
This finding aligns with prior research conducted
in Rwanda3®. Livestock is one of the sources of
income in developing countries, and having more
children increases the perceived benefit of having
more cattle caretakers*s.

The observation that women who had no children
or had one or two children exhibited a higher
inclination towards desiring children compared
to women with more than two children aligns
with previous research conducted in various
countries*49-53, This study found that women
who did not have any living children had a higher
likelihood of desiring to have a child compared to
other women. Research indicates that in certain
societies, societal expectations greatly impact a
woman's inclination to have a child as the sole means
of experiencing motherhood or meeting the criteria
of being a “woman”>>4, In the specific context of
Bangladesh, the presence of a child within a family
is regarded as a blessing.

Our findings indicate a positive correlation between
the highest educational level of the respondent
and their partner and their desire for fertility.
This suggests that individuals with greater levels
of education tend to have higher levels of fertility
desire. The present findings present a contrasting
perspective to prior research indicating a negative
correlation between greater education and
reproductive desire3%55, Additional investigation
is necessary to examine the correlation between
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educational attainment and fertility aspirations
within this particular demographic?’.

Additionally, the research demonstrated a negative
association between birth order and reproductive
aspirations. Specifically, when birth order increases,
women are less likely to express a desire for having
more children. This finding aligns with prior
research conducted in many nations, including
China®®, Sri Lanka’’, and sub-Saharan Africa*t.
The probable explanation for this outcome is
that a subset of these women may have achieved
the desired number of offspring®.Our findings
indicate a positive correlation between the number
of household members and reproductive want,
suggesting that a higher number of household
members is associated with higher levels of fertility
desire. The present study's results diverge from
prior research indicating a negative correlation
between the number of household members and
reproductive desire in Rakai,

Uganda?”. Due to societal norms or the value placed
on having more children for labor or support in old
age, larger families are preferred in someculturess.

Strength and Limitation:

The study's findings are broadly applicable due to
its large sample size, nationwide scope, and use of a
standardized questionnaire. Despite these strengths,
our study had several drawbacks. Being a cross-
sectional study, it could not definitively establish
the temporal relationship between explanatory and
outcome variables. Additionally, certain cultural
and health institution factors were not examined
due to lack of information, unavailability of data,
and missing observations. Further higherlevel
study is recommended to determine the higher-
level variation among different factors of fertility
intention.

Conclusion

To support the maintenance of an ideal family size
and for controlling fertility desire, policymakers
should promote gender-responsive family planning
education, enhance workplace support for women,
establish peer support and counseling services,



and address entrenched cultural and social norms
that shape reproductive choices. Further research
is recommended to explore the reasons behind
the higher fertility intentions among women with
higher education and income, and the role of
gender norms and cultural values in shaping fertility
preferences.

Glossary

BDHS - Bangladesh Demographic and Health
Survey

SDGs- Sustainable Development Goals
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SPSS - Statistical Package for the Social Sciences
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PSU - Primary Sampling Units
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MAGNITUDE OF SPONTANEOUS PERINEAL TEAR AND ASSOCIATED
FACTORS AMONG WOMEN RECEIVING DELIVERY SERVICES AT ARBA
MINCH GENERAL HOSPITAL, SOUTHERN ETHIOPIA
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ABSTRACT

BACKGROUND: Spontaneous perineal tears are a common complication of vaginal delivery, affecting
approximately 79% of women. These tears can lead to pelvic floor dysfunction, chronic pain, and a decline in overall
quality of life. Understanding the factors associated with spontaneous perineal tears is essential for guiding clinical
practice and developing effective prevention strategies. Therefore, this study aimed to determine the magnitude
of spontaneous perineal tears and identify the factors associated with their occurrence among women receiving
delivery services at Arba Minch General Hospital.

MATERIALS AND METHODS: A facility-based cross-sectional study was conducted among 398 women
receiving delivery services from April 1 to July 30, 2021. The participants were selected via a systematic random
sampling technique. Data were collected using a structured interviewer-administered questionnaire and observation
checklist. Binary logistic regression analysis was performed to identify factors associated with spontaneous perineal
tears.

RESULTS: The magnitude of spontaneous perineal tears was 37.4% (95% CI: 32.7%, 42.2%). Applying fundal
pressure (AOR = 7.65; 95% CI = 3.52-16.65), having female genital cutting scar (AOR =5.23; 95% CI = 2.47-11.07),
no mediolateral episiotomy (AOR = 4.63; 95% CI = 1.60-13.36), duration of the 2nd stage of labor >60 minutes
(AOR = 4.55; 95% CI = 2.23-9.15), assisted vaginal delivery (AOR = 4.27; 95% CI = 1.21-15.01), no perineal
support (AOR = 2.23; 95% CI = 1.1-4.54), and birth weight >3500 grams (AOR = 2.16; 95% CI = 1.10-4.26) were
factors associated with spontaneous perineal tear.

CONCLUSIONS: The magnitude of spontaneous perineal tears in this study was high. Fundal pressure,
female genital cutting, episiotomy, duration of the second stage of labor, mode of delivery, perineal support, and
fetal birth weight were predictors of spontaneous perineal tears. Therefore, it is essential to strengthen preventive

strategies through evidence-based obstetric care and targeted interventions addressing modifiable risk factors.

KEYWORDS: Arba Minch, associated factors, spontaneous perineal tear.
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INTRODUCTION

Worldwide, nearly 134 million women give birth
each year!. Among these, approximately 80% of
low-risk pregnant women deliver vaginally?. Perineal
tear is very common during vaginal delivery,
affecting up to 79% of such births, occurring either
spontaneously or through a surgical incision known
as an episiotomy?. Spontaneous perineal tears are
any degree of damage to the perineal skin, muscles,
external and internal anal sphincters, or rectal
mucosa. The severity of the tear is classified as 15t
degree if it involves the perineal skin and/or vaginal
mucosa, an—degree if it affects the perineal muscles
excluding the anal sphincter muscles, 3rd-degree
if it involves the anal sphincter complex, and 4th.
degree if it affects the anorectal mucosa beyond the
anal sphincter complex®.

Consequently, perineal tears during childbirth are
a major concern globally, affecting up to 79% in
high-income countries (HICs)l and over 70% in
low- and middle-income countries (LMICs)®. In
sub-Saharan Africa, like Ethiopia, up to 38.8%
of women experience spontaneous tears during
vaginal delivery’.

Because perineal tears disrupt muscles, nerves,
and blood supply, causing both short- and long-
term complications such as pain, dyspareunia,
incontinence, sepsis, and postpartum hemorrhage—
key contributors to maternal death in LMICs®.
Up to 85% of women with severe tears experience
postpartum hemorrhage®, and over 50% report pain
and anal incontinence!®. Longterm effects include
pelvic floor disorders, impacting breastfeeding,
mother-infant bonding, and sexual activity!'l.
These issues often reduce quality of life due to
stigma, marital rejection, and isolation!2. Notably,
women with severe first-time tears have a 5% higher
recurrence risk and are 18x more likely to choose
elective cesarean in the next birth!3.

Various studies have identified multiple factors that
contribute to spontaneous perineal tears during
childbirth. Maternal factors such as age, occupation,
prolonged standing during professional activity,
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parity, birth interval, prior vaginal birth, previous
history of perineal tear, and female genital cutting
(FGC) play significant roles'*'>. Additionally, fetal
factors such as birth weight, gestational age, head
circumference, presentation, and position, and
intrapartum factors, including antepartum and
intrapartum perineal tear preventive techniques,
fundal pressure, duration of the second stage of
labor, oxytocin use, and mode of delivery, also
contribute to the likelihood of perineal tearing?,!.

Despite the multifactorial nature of perineal tears,
high-quality obstetric care, especially during the
second stage of labor, can significantly reduce their
incidence and severity!”. In high-income countries,
national guidelines promote evidence-based
perineal management techniques such as antenatal
perineal massage, warm compresses, hands-on
support, Ritgen's maneuver, maternal positioning,
and selective episiotomy'®. As a result, the World
Health Organization (WHO), American College of
Obstetricians and Gynecologists (ACOG), and the
Royal College of Obstetricians and Gynecologists
(RCOG) recommend offering these approaches
duringlate pregnancy and labor, tailored to women’s
preferences, to minimize perineal tear incidences[.
Nevertheless, the global burden of spontaneous
perineal tears remains substantial, with pooled
prevalence estimates of 46% in LMICs® to as high as
85% in HICs?. In LMICs, including Ethiopia, the
majority of studies are based on retrospective chart
reviews or cross-sectional surveys that overlook key
modifiable intrapartum factors?!. To bridge this
gap, the current study used real-time observational
checklists during labor to accurately capture
modifiable risk factors. Therefore, the study aimed
to determine the magnitude and associated factors
of spontaneous perineal tears among women giving
birth at Arba Minch General Hospital, Gamo Zone,
southern Ethiopia, to inform prevention strategies
and enhance maternal care.

Materials and Methods
Study Area and Period
The study was conducted at Arba Minch General



Hospital, the only general hospital in the Gamo
Zone, Southern Ethiopia, from April 1 to July
30, 2021. The hospital was established in 1969 in
the town of Arba Minch, which is 500 km from
Addis Ababa (the capital of Ethiopia). It serves
about 3.8 million people, including over 880,000
women of reproductive age. In 2020, around 4,000
births occurred at the facility. The obstetrics and
gynecology department is staffed by 76 professionals,
including midwives, general practitioners, IESOs,
and obstetricians/gynecologists.

Study Design
A facility-based cross-sectional study design was
employed.

Populations

Source population

All laboring women who were receiving delivery
services at Arba Minch General Hospital.

Study population

All laboring women who were receiving delivery
services at Arba Minch General Hospital during
the study period and fulfilled the eligibility criteria.

Eligibility criteria

Laboring women who were attending delivery
services, who were in the active first stage of labor,
and those admitted with the second stage of labor.

Sample Size and Sampling Technique

Sample size determination

The sample size was determined via the single
population proportion formula on OpenEpi Stat
Cal 384. Accordingly, after adding a 5% non-
response rate, the final sample size was 403 laboring
women.

Sampling technique and procedure

On the basis of the previous year (2020 G.C.) annual
delivery report of Arba Minch General Hospital,
the total number of deliveries was 4,022, with over
335 deliveries per month. The average expected
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number of vaginal deliveries in the study period
(from April 1 to July 30, 2021) was 1,340, which
resulted in a sampling fraction (k) = 1,340/403 =
3.33 = 3. The study participants were selected via
a systematic random sampling technique in which
the first woman was selected via a lottery, and the
next respondents were selected at an interval of 3,
according to their order of admission to the labor
and delivery ward with the diagnosis of the active
first stage or second stage of labor.

Operational Definitions and Definitions of Terms
Spontaneous perineal tear is any degree of break
in the continuity of the perineum, either the first,
second, third, or fourth degree, according to the
RCOG classification of perineal tears*. In this study,
if a woman had any of the four-degree tears, she was
considered to have spontaneous perineal tears. It
is coded as (0 = no and 1 = yes) and was identified
by trained data collectors via physical examination
immediately after the complete delivery of the fetus
and placenta.

Assisted vaginal deliveries: These are deliveries
performed either with the help of instruments
(forceps or vacuum devices) or assisted breech
delivery maneuvers2Z,

Spontaneous (non-operative) vaginal delivery:
In this study, SVD refers to the delivery of a fetus
through the vaginal route without the use of
instruments like forceps or a vacuum extractor, as
well as without employing assisted breech delivery
maneuvers'?,

The fundal pressure/Kristeller maneuver involves
the application of manual pressure to the uppermost
part of the uterus directed toward the birth canal
in an attempt to assist spontaneous vaginal birth
and avoid a prolonged second stage or the need for
operative birth?3. However, its use is not supported
in modern obstetrics due to insufficient evidence of
benefit and concerns of potential risks.

Ritgen’s maneuver is a manual perineal protection
technique that involves applying pressure on the

perineum with one hand and applying pressure to
the baby’s head with the other hand to slow the
speed of the birth of the baby’s head?*.
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Directed pushing: A pushing method in the second
stage of labor in which the laboring woman is told
to take a deep breath at the start of the uterine
contraction, hold it, and push it down throughout
the contraction®.

Spontaneous pushing is a pushing method in the
second stage of labor in which the laboring woman
pushes three to five times per contraction, just by
following her instincts?s.

Shoulder dystocia: Shoulder dystocia is diagnosed
clinically when there is a failure of delivery of the
fetal shoulder(s) after initial attempts of downward
traction of the fetal head and when ancillary
obstetric maneuvers are used?®. In this study, it was
diagnosed clinically when the delivery attendant
used either the suprapubic or McRoberts maneuver
(tightly bending the mother's legs toward her
abdomen) to deliver the fetal shoulder(s).

Digital stretching of the perineum: The use of one
or two fingers to gently stretch and massage the
perineal tissues after fetal crowning with the intent
to increase elasticity and reduce the risk of perineal
tear during vaginal delivery's.

Results

Among the 403 recruited laboring women, 398
participated in this study, and the remaining 5
women were not volunteers, resulting in a response
rate of 98.8%.

Sociodemographic characteristics of the study
participants

More than half of the study participants (257;
64.6%) were urban dwellers. Two hundred forty-
two (60.8%) participants performed their daily
activities, mostly in a sitting position (Table 1).
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Table 1 Sociodemographic characteristics of women who
were receiving delivery services at Arba Minch General
Hospital, southern Ethiopia, 2021 (N=398)

Variables Frequency (n) Percentage (%)

Age (in completed years)

14 - 19 30 7.5
20 - 24 117 29.4
25-29 124 31.2
30 - 34 101 25.4
35+ 26 6.5

Marital status

Married 372 93.5
Single 21 5.2
Divorced 3 0.8
Widowed 2 0.5
Current residence
Rural 141 35.4
Urban 257 64.6
Occupation
Employee 80 20.1
Day laborer 9 2.3
Farmer 41 10.3
Housewife 187 47.0
Merchant 51 12.8
Student 30 7.5
Most frequent body position
Siting 242 60.8
Standing 48 12.1
Walking 108 27.1
Level of education
No formal education 57 14.3
Primary education 118 29.6
Secondary education 128 32.2
Tertiary 95 23.9

Obstetrics-related characteristics of the study
participants

Past and current obstetric history of the study
participants

As shown in Table 2, Of the 398 respondents, 253
(63.6%) were multiparous, and among them, 244
(96.4%) had a previous history of vaginal birth.
Approximately 3/4th of the participants (75.1%)
gave birth after a birth interval of more than two
years.

Regarding the current pregnancy, the majority
(366; 92.0%) had attended antenatal care (ANC)
visits, while 32 (8.0%) had not. In terms of ANC



visit frequency, nearly half (202; 50.8%) had four or
more visits, 123 (33.6%) had three visits, and only 5
(1.4%) had a single visit. Concerning the gestational
age at birth, 331 (83.2%) of the deliveries were at
term, 42 (10.6%) were postterm, and 25 (6.3%)
were preterm (Table 2).

Table 2 Past and current obstetric history of women who
were receiving delivery services at Arba Minch General

Hospital, Southern Ethiopia, 2021
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Labor- and delivery-related characteristics of the
study participants

Amongthe 398 study participants, labor commenced
spontaneously in 374 (94%) women, and labor was
augmented in 54 (13.6%) women. In the second
stage of labor, 229 women (57.5%) labored for 60
minutes or more. Digital stretching of the perineum
was performed in 123 (30.9%), fundal pressure was
applied in 95 (23.9%), the perineum was supported
manually in 329 (82.7%), and Ritgen’s maneuver
was applied in 58 (14.6%) parturients during the
second stage of labor. Mediolateral episiotomy was

done in 153 (384%) participants (Table 3).

Variables Frequency (n) Percentage (%)
Parity

Primiparous 145 36.4

Multiparous 253 63.6
Previous vaginal delivery (n= 253)

No 9 3.6

Yes 244 96.4
Perineal trauma in previous vaginal delivery/deliveries (n=244)

No 41 16.8

Yes 203 83.2
Type of perineal trauma in previous delivery/deliveries (n=203)

Episiotomy only 155 76.4

Spontaneous tear only 29 14.3

Both 19 9.3
Recurrence of perineal trauma in previous deliveries (n=92)

No 66 71.7

Yes 26 28.3
Birth interval (in a year) (n =253)

< 2 yrs. 63 24.9

>2 yrs. 190 75.1
FGC scar

No 181 45.5

Yes 217 54.5
ANC

No 32 8.0

Yes 366 92.0
Frequency of ANC visits (n= 366)

Once only 5 1.4

Two times 52 14.2

Three times 123 33.6

Four and more 186 50.8
Medical/obstetric problems in this pregnancy

No 324 81.4

Yes 4 18.6
Gestational age at birth (in weeks)

Preterm (< 37 weeks) 25 6.3

Term (37 to <42) weeks 331 83.2

Post (> 42 weeks) 42 10.6
GA calculated from

Last normal 230 57.8

Menstrual Period

Early Sonography 87 21.9

Current Sonography 60 15.0

Fundal height 21 5.3
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Table 3: Labor and delivery-related characteristics of women
who were receiving delivery services at Arba Minch General

Hospital, Southern Ethiopia; 2021

Variables Frequency (n) Percentage (%)
Method of induction (n= 24)

Misoprostol 20 83.4

Oxytocin 2 8.3

Mechanically 2 8.3
Augmentation method (n=54)

Oxytocin only 35 64.8

ARM* only 10 18.5

Both 9 16.7
Pushing methods in the 2nd stage of labor

Directed 292 73.4

Spontaneous 106 26.6
Mode of delivery

SVD 344 86.4

AVD 54 13.6
Maternal position during delivery

Lithotomy 220 55.3

Dorsal recumbent 178 44.7
Time of Delivery/delivery shift

Afternoon 121 30.4

Morning 121 30.4

Night 156 39.2
Place of delivery

Bed 158 39.7

Delivery coach 240 60.3
Duration of the 2nd stage of labor

< 60 min. 169 42.5

>60 min 229 57.5
The total duration of labor (in hr)

< 14 hr. 218 54.8

> 14 hr. 180 45.2

Length of time with ruptured membranes (in hr.)

<12 hr. 311 78.1

> 12 hrs. 87 21.9
Delivery attended by

Diploma midwife 134 33.7

BSc Midwife 131 32.9

MSc Clinical 92 23.1

Midwifery students

IESOs 29 7.3

Other* 12 3.0
Digital stretching of the perineum

No 275 69.1

Yes 123 30.9
Fundal pressure applied

No 303 76.1

Yes 95 23.9
Manual perineal support during fetal expulsion

No 69 17.3

Yes 329 82.7
Ritgen’s maneuver applied

No 340 85.4

Yes 58 14.6
Oxytocin use without augmentation protocol

No 351 88.2

Yes 47 11.8
Mediolateral Episiotomy

Yes 153 38.4

No 245 61.6

SVD* = spontaneous vaginal delivery, AVD* = assisted vaginal delivery,
ARM?* = artificial rupture of membranes
Other* = general practitioners, medical interns, obstetricians, and

gynecologists. [ESOs = Integrated Emergency Surgery Officer

Fetal-related characteristics

Among the 398 newborns, 211 (53.3%) were male,
263 (80.2%) had a birth weight of 3500 grams or
less, and more than half of the 234 (58.8%) had

a head circumference of 35 cm or above (Table 4).

Table 4 Fetal-related characteristics of women who were
receiving delivery services at Arba Minch General Hospital,

southern Ethiopia; 2021

Variables Frequency (n) Percentage (%)
Baby sex

Female 187 417.0

Male 211 53.0
Birth Weight (in grams)

<3500 263 66.1

> 3500 135 33.9
Presentation

Cephalic 392 98.5

Breech 6 1.5
Among cephalic presentations (n = 392)

Vertex 384 98.0

Nonvertex 8 2.0
Position in Vertex presentation (n= 384)

Occipito-anterior 376 91.9

Occipito-posterior 8 2.1
Shoulder dystocia (Shoulder release maneuver used)

Yes 41 10.3

No 357 89.7
Head Circumference

<35cm 164 41.2

>35cm 234 58.8

156 39.2

Magnitude of spontaneous perineal tear

all study participants, 149 (37.4%)
experienced spontaneous perineal tears. Of these,
145 (97.3%) were 1st and 2nd degree, and 4 (2.7%)
were OASIs.

Factors associated with spontaneous perineal tear
As presented in Table 5, The likelihood of
experiencing a spontaneous perineal tear was
significantly higher among participants exposed
to certain obstetric factors. Women who delivered

Among

with the application of fundal pressure were 7.65
times more likely to sustain a tear compared to
those without fundal pressure (AOR = 7.65; 95%
Cl: 3.52-16.65). Similarly, participants with a
history of FGC had 5.23 times greater odds of
developing spontaneous perineal tears than those
without FGC (AOR = 5.23; 95% CI: 2.47-11.07).

The absence of a mediolateral episiotomy was
associated with a 4.63-fold increase in the risk of



perineal tears compared to those who underwent
the procedure (AOR = 4.63; 95% CI: 1.60-13.36).
Participants who spent 60 minutes or more in the
second stage of labor had 4.55 times higher odds
of experiencing a tear compared to those whose
second stage lasted less than 60 minutes (AOR =
4.55;95% CI: 2.23-9.15).

Furthermore, women who gave birth via AVD were
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4.27;95% CI: 1.21-15.01). Lack of manual perineal
support during delivery was also significantly
associated with tears, with a 2.23-fold increased risk
(AOR =2.23;95% CI: 1.10-4.54). Lastly, delivering
a neonate weighing more than 3500 g was linked
to a 2.16 times higher likelihood of perineal tears
compared to those delivering neonates weighing

3500 g or less (AOR = 2.16; 95% CI: 1.10-4.26).

4.27 times more likely to develop spontaneous

perineal tears than those who had SVD (AOR =

Table 5:Results of the multivariable logistic regression analysis of factors associated with spontaneous perineal tear among

women who gave birth at Arba Minch General Hospital, southern Ethiopia, 2021

Variables Spontaneous Perineal Tear Odd Ratio (95% CI) p value for AOR
Yes No Crude odds ratio Adjusted odds
ratio (AOR)

History of prior perineal tear
Yes 97 106 2.83 (1.31- 6.10) 2.04(0.71-5.84) 0.19
No 10 31 1 1

Had FGC scar
Yes 95 122 1.83(1.23 - 2.84) 5.23(2.47 - 11.07) <0.001*
No 54 127 1 1

Onset of labor
Induced 13 11 2.07 (0.90-4.7) 1.33(0.37 -4.83 0.67
Spontaneous 136 238 1 1

Mode of delivery
AVD 38 26 2.94 (1.72 - 5.13) 4.27(1.21 -15.01) 0.024*
SVD 111 223 1 1

Oxytocin use without induction/augmentation protocol
Yes 22 25 1.55(0.84 - 2.87) 1.79 (0.55 - 5.84) 0.34
No 127 224 1 1

Duration of the 2nd stage
> 60 min. 103 122 2.33(1.52-3.63) 4.55(2.26 - 9.15) < 0.001*
< 60 min. 46 127 1 1

Digital stretching of the perineum
Yes 58 65 1.80 (1.17 -2.79) 1.56(0.72 - 3.36)  0.26
No 91 184 1 1

Perineal support
No 36 33 2.09 (1.23 -3.52)) 2.23(1.1 - 4.54) 0.024*
Yes 113 216 1 1

Birth Interval
< 2 yrs. 35 28 1.96 (1.10 - 3.49) 1.68(0.77 - 3.65)  0.19
>2 yrs. 4 116 1 1

Ritgen’s maneuver
No 133 207 1.69 (0.94 - 3.14) 2.45(0.88- 6.77)  0.08
Yes 16 42 1 1

Fundal pressure applied
Yes 60 35 4.12 (2.54 -6.69) 7.65 (3.52 -16.65) < 0.001*
No 89 214 1 1

Episiotomy
No 116 129 3.27 (2.10 - 5.23) 4.63 (1.61 - 13.36) 0.005*
Yes 33 120 1 1

Baby sex
Female 56 131 1 1
Male 93 118 1.84 (1.22 - 2.79) 1.43(0.73 - 2.80)  0.304

Birth weight
>3500gms 4 61 3.04 (2.03 - 4.72) 2.16 (1.10 - 4.26) 0.027*
< 3500gms 75 188 1 1

Shoulder dystocia
Yes 24 17 2.62 (1.36 - 5.06) 1.40(0.45 - 4.41) 0.57
No 125 232 1 1

Notes: * Indicates that the variables had a significant association, and 1 = the reference category in the model.
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Discussion

The findings of the study demonstrated that
spontaneous perineal tear was found in 37.4%
of the respondents. Key factors that increased
the likelihood of experiencing a spontaneous
tear are applying fundal pressure, having an
FGC scar, not doing a mediolateral episiotomy,
duration of the second stage of labor exceeding
60 minutes, AVD, no perineal support during
delivery, and birth weights greater than 3500
grams.

The 37.4% rate of spontaneous perineal tears
in this study aligns with findings from Brazil
(38%)?°, Iraq (33.3%)3°, Kenya (38.8%)7, and
Ethiopia (38.4%)3!. However, it is lower than
a Brazilian study reporting 79.7%?, likely due
to differences in study populations—our study
included women with and without episiotomy,
while the Brazilian study excluded those with
episiotomy, which is known to reduce tear
risk. A Swedish study?® reported a 66.3% rate,
possibly due to including only primiparous
women, who are at higher risk of perineal
tears. Variations in population characteristics,
delivery protocols, and provider training may
also explain these differences. The Swedish
study
and first-time mothers are at a greater risk

included only primiparous women,
of perineal tears than women who have had
multiple vaginal births'4.

In contrast, our study's tear rate is higher than
thosereported in Portugal (31%)?7, Iran (16%)*3,
Egypt (27%)32, Cameroon (19.2%)?!, and
South Africa (16.2%)33. These differences may
stem from variations in participant selection.
For example, the Egyptian study included
only multiparous women with spontaneous
vertex deliveries, excluding higher-risk cases.
The Portuguese study excluded instrumental
deliveries. In Iran, the high episiotomy rate—
95% in primiparous and 43.9% in multiparous
women—likely contributed to the lower tear rate
compared to our study, where the episiotomy
rate was lower.

In this study, fundal pressure was a strong factor
that promoted the occurrence of spontaneous

32

The odds of

perineal tears were 7.65 times greater for women
who received fundal pressure than for those

perineal tears. spontaneous

who did not. Studies done in Iran'®, Egypt3Z,
Ethiopia3!, and the 2017 Cochrane Review?3
reinforced these findings. Exerting pressure on
the uterine fundus (Kristeller maneuver) may
heighten the likelihood of a perineal tear. This
is because the pressure applied can transfer
to the perineum through fetal movement,
causing it to stretch excessively beyond its
capacity. On the basis of current evidence and
the recommendations of obstetricians and
gynecologists, avoiding the Kristeller maneuver
during childbirth is advised to reduce the
occurrence of spontaneous perineal tears.
Women who had FGC scars were more likely
to experience spontaneous perineal tears, with
a 5.23-fold greater chance than those who did
not have FGC scars. These findings support
those of a previous study conducted in Jigjiga,
Ethiopia®**. FGC scarring may decrease the
elasticity and flexibility of the perineal skin
and pelvic floor muscles, which can lead to a
greater risk of tearing during labor and delivery.
Episiotomy was protective against spontaneous
perineal tears. These findings concur with
studies performed in Uganda??, Ethiopia3!,
and Sweden?®. A possible explanation for this
finding might be that the episiotomy incision
in the tight perineum allows adequate space
for the descending fetus, which could prevent
further damage to the perineum. However,
studies done in Cameroon3? and Saudi Arabia®*
reported that making episiotomy incisions
did not affect the magnitude of spontaneous
tears. Another finding in Brazil?® showed that
episiotomy prevents only mild and moderate
tears (first- and second-degree tears) but does
not affect third- or fourth-degree tears. A similar
finding was reported in studies performed in
Irag®®. This increased risk of spontaneous tears
in women undergoing episiotomy could be due
to factors such as the small size of the incision,
the timing of the procedure, or improper
delivery technique.



Our that

had second-stage labor lasting more than

research revealed women who
60 minutes were 4.55 times more prone to
perineal tears than those who had second-stage
labor lasting 60 minutes or less. This finding
agreed with studies performed in Uganda??,
Southampton!®, and Southeast England'*. It is
possible that women who labor for more than
60 minutes may have an increased likelihood
of sustaining spontaneous perineal tears. This
could be attributed to prolonged tension on the
perineal tissue and resulting perineal edema,
which can hinder the perineum's optimal
elasticity as the fetus descends.

Assisted vaginal delivery (AVD), including
instrumental and assisted breech delivery,
significantly increases the risk of spontaneous
perineal tears, with women undergoing AVD
being 4.27 times more likely to experience
tears than those with spontaneous vaginal
delivery (SVD). This aligns with studies from
Uganda??, Sweden?®, and Southeast England'.
The increased risk is likely due to mechanical
pressure from instruments and maneuvers
during fetal extraction. However, proper
instrument selection, correct placement, and
skilled use of instruments will decrease the
risk.

Perineal support during the second stage of
labor is a protective factor against spontaneous
perineal tears, as supported by studies from
[ran'®, Egypt3?, and the Cochrane Library!®.
This technique helps control fetal extension
and slow expulsion, reducing perineal trauma.
The WHO and ACOG
techniques, which can be tailored to the
woman's preference.

recommend such

Women who delivered babies weighing over
3500 grams had a higher risk of spontaneous
perineal tears compared to those with infants
weighing 3500 grams or less. Similar findings
were reported studies from Uganda??,
Kenya’?, and Southeast England!4, likely due
to fetopelvic disproportion causing perineal

in

trauma. Estimating fetal weight before delivery
may help prevent such tears, particularly in
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cases of macrosomia. However, studies from
Brazil?®, Iran'’, and South Africa3? found no
such association, possibly due to lower birth
weights or differing weight categorization.

Conclusions and Recommendations

The magnitude of spontaneous perineal tears in
this study is notably high. Several contributing
identified,
vaginal delivery, absence of episiotomy, fetal

factors were including assisted
birth weight over 3500 grams, application of
fundal pressure, presence of FGC scars, and
lack of perineal support during fetal expulsion.
To mitigate these risks, it is essential that
midwives and obstetricians closely monitor
women at high risk, implement evidence-
based perineal tear prevention strategies, and
avoid the use of fundal pressure. Moreover,
evaluating the competency of birth attendants
in vacuum-assisted and breech deliveries, and
understanding their association with perineal
trauma, is critical, as assisted deliveries were
found to be a significant contributor to perineal

tears in this setting.
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ADMISSION CARDIOTOCOGRAPHY AS A PREDICTOR OF PERINATAL
OUTCOME AND ASSOCIATED FACTORS AMONG LABORING
MOTHERS, AT A TEACHING HOSPITAL, NORTH WEST ETHIOPIA

Dr.Tsegaye Gizaw, MD'; Dr.Atirsaw Ebaby, MD?; Dr.Solomone Berhe, MD?;
Dr.Zelalem Mengistu, MD?*; Mr.Tesfaye Hambesa,?

ABSTRACT

BACKGROUND: Worldwide, more than 2.6 million stillbirths occur annually, with birth asphyxia being
one of the causes. Among the proposed methods to reduce birth asphyxia is the use of admission cardiotocography.
However, literature demonstrating its effectiveness in predicting perinatal outcomes is scarce. Hence, this study aims
to evaluate its effectiveness in predicting perinatal outcomes and associated factors.

OBJECTIVE: To assess the perinatal outcome of laboring mothers with admission cardiotocography, its
predictive power for perinatal outcomes, and associated factors.

METHODS: A prospective single-center observational study was conducted among 385 laboring mothers with
admission cardiotocography admitted to the University of Gondar Hospital labor ward. The data were coded and
entered using EpiData version 4.6. Data analysis was done using STATA version 14. Descriptive and bivariate
statistical analyses were conducted using the chi? test. Variables with a p-value < 0.2 were subjected to multivariate
analysis to identify independent factors associated with outcome variables. A p-value < 0.05 was considered
statistically significant.

RESULTS: Among the 385 laboring mothers with admission cardiotocography, 82% had normal results, 14%
had suspicious cardiotocography, and the remaining 4% had pathological admission cardiotocography. Mothers
with abnormal admission cardiotocography had higher rates of low Apgar scores. Similarly, NICU admissions,
development of ominous or non-reassuring fetal heart rate patterns, and meconium-stained liquor were more
common in the abnormal cardiotocography group. The sensitivity, specificity, positive predictive value, negative
predictive value, and diagnostic accuracy of admission cardiotocography for ominous or non-reassuring fetal heart
rate patterns in labor were 42.9%, 86%, 34.2%, 89.8%, and 79.7%, respectively. For low Apgar scores, these values
were 75%, 82.4%, 4.3%, 99.6%, and 82.3%. For NICU admission, the corresponding values were 23%, 82.3%,
15.7%, 88.3%, and 75%. Maternal risk was the only significant factor associated with NICU admission. Decision-
to-delivery interval and admission cardiotocography patterns were independent factors associated with ominous or
non-reassuring fetal heart rate patterns in labor.

CONCLUSION: Admission cardiotocography is a specific screening test with good negative predictive value for
detecting ominous or non-reassuring fetal heart rate patterns, development of meconium-stained liquor, predicting
NICU admission, and low Apgar scores, but it has poor sensitivity and fair diagnostic accuracy. Clinical vigilance

regarding the pattern of admission cardiotocography at the time of labor ward admission is warranted.

KEYWORDS: labor admission test, stillbirth, cardiotocography, birth asphyxia, perinatal outcome
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INTRODUCTION

In an attempt to describe fetal heart rate sounds,
Anton Friedrich Hohlt designed a fetal stethoscope
in 1834, which was further modified by DePaul in
1847. Later, in 1876, Pinard’s stethoscope, which
is still used today, was introduced!?. Following
that, in 1968, cardiotocography (CTG), a new
technology that uses electronic methods to acquire
fetal heart rate and uterine contraction signals, was
introduced?.

Admission cardiotocography, or labor admission
test (LAT), is a 20-minute CTG performed when
a woman is admitted to the labor ward. An
observational study by Ingmerson et al. served as
the first scientific evidence for its introduction. It
has two potential roles: to serve as an early screening
test to detect compromised fetuses and to help
select women who need continuous electronic fetal
monitoring during labor34.

Currently, more than 2.6 million stillbirths occur
annually, with an estimated stillbirth rate of 18.4
per 1,000 live births. Middle- and low-income
countries are responsible for 98% of stillbirths,
with more than three-quarters occurring in two
regions: South Asia and Sub-Saharan Africa>®.
Stillbirths can be antepartum or intrapartum, with
intrapartum deaths accounting for nearly half of
the cases, especially in developing countries where
over one million fetuses die annually. In response,
the World Health Organization (WHOQO) released
the Every Newborn Action Plan (ENAP) in 2014,
targeting a national stillbirth rate of 12 or fewer per
1,000 births in every country by 20307-9.

LAT, or admission cardiotocography, is one of the
fetal monitoring tools used to reduce intrapartum
deaths associated with asphyxia (10). Despite being
a relatively inexpensive test, it is not widely practiced
in developing countries. Additionally, literature
on the efficacy of admission cardiotocography
in predicting perinatal outcomes and associated
factors is scarceb1b1Z,
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Methods and Materials

Methods and Materials

Study Design

Prospective single-center observational study.

Study Setting

The study was conducted in one of the tertiary
hospitals in Ethiopia, located in Gondar town in
the northwest part of the country, 727 km from
Addis Ababa. The Department of Obstetrics and
Gynecology at the University of Gondar Hospital
provides specialty and subspecialty services to over
7 million people and manages more than 10,000
annual deliveries. The labor ward has 9 beds and
a separate labor OPD for triage, where admission
CTGs are performed.

Study Period

The study was conducted from June 1 to August 1,
2022, at the University of Gondar Hospital.

Inclusion Criteria: All laboring mothers with
spontaneous onset of labor, cephalic presentation,
term pregnancies, and admission CTG.

Exclusion Criterias Mothers with congenital fetal
anomalies, malpresentations, preterm pregnancies,
prior sedative use (diazepam or narcotics), multiple
gestations, intrauterine fetal death, cord prolapse,
or false labor.

Study Population

All laboring mothers admitted to the University of
Gondar Hospital labor ward with admission CTG
during the study period who met the inclusion
criteria.

Sample Size and Sampling Technique

To determine the maximum sample size, a single
population proportion formula was used with the
following assumptions: 95% confidence interval,
5% margin of error, and 50% estimated proportion
due to lack of comparable studies. This yielded a
sample size of 385.
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Sampling Technique and Procedures

Participants were selected using systematic random
sampling. At the labor ward, 10-15 laboring
mothers with admission CTG are admitted daily.
From the delivery registration book, chart numbers
of mothers meeting the inclusion criteria were
selected beginning with the first case each day and
including odd-numbered cases (7-8 cases per day)
until the sample size was met.

Tool/Method and Data Collection

Upon arrival at the labor OPD, a detailed
obstetric history and general physical and pelvic
examinations were conducted to determine the
stage of labor. Using a Philips Goldway CTG
monitor at a paper speed of 1 cm/min, admission
CTGs were performed to record fetal heart rate and
uterine contractions. The 2017 National Institute
for Health and Care Excellence (NICE) guideline

was used to categorize admission CTGs as follows:

Table 1: Description and category of CTG traces for intrapartum care (NICE guideline 2017) (13, 14, 15).

Description Feature
Baseline Base line variability Decelerations
(Beats/min) ( beats/min)
Reassuring 110 to 160 5to 25 None or early variable with no

100 t0109 or 161 to 180

Non-reassuring

Abnormal Below 100 or above 180

<5 for 30 to 50 min or >25 for 15 to 25 min

<5 for> 50 minor>25 for >25min or sinusoidal.

concerning characteristics for
<90 min

Variable with no concerning
characteristics for > 90

min or Variable with any
concerning characteristics in up
to 50% of contractions for > 30
min or variable with any
concerning characteristics in

> 50%o0f contractions for < 30
min or late deceleration in over
50% of contractions for < 30 min
or with maternal or fetal risk
factor.

Variable with any concerning
characteristics in > 50% of
contractions for > 30 minor late
deceleration for over 30 min or
acute bradycardia or single
prolonged deceleration

for > 3 min

Reactive/Normal: All features are normal.
Equivocal/Suspicious: One non-reassuring feature
and two reassuring features.

Ominous/Pathologic: One abnormal feature and
two non-reassuring features.

After this, mothers were admitted to the labor ward
for follow-up. Those with normal admission CTG
were monitored via intermittent auscultation or
CTG, depending on their risk, while those having
suspicious CTG were initially resuscitated to
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correct for possible underlying causes by intranasal
oxygen supplementation, IV fluid administration,
and changing position, and the CTG was repeated
at the labor ward. For those who had pathologic
CTG, they were evaluated immediately to exclude
acute events like cord prolapse, abruption, or uterine
rupture. Then, in the absence of these acute events,
resuscitation was started to correct underlying
causes, and if it was still pathologic despite these
efforts, delivery of the baby was made by cesarean



section or instrumental delivery, depending on the
stage of labor.

Data was collected from patients' charts by three
midwives after necessary training was given, using
a structured English version questionnaire, which
was adapted from similar studies. Validity of the
questionnaire was established by conducting
a pretest on 5% of the sample and through
discussions with experts (specialists, subspecialists,
and public health experts). The laboring mothers
were admitted to the labor ward and followed until
delivery based on existing protocol. The neonatal
outcomes immediately after delivery and during
the first seven days were accessed from maternal
charts or clinical records of neonates admitted to
the NICU. When appropriate, phone numbers
from patients’ charts were used to extract necessary
information after explaining the research and
obtaining their consent.

Data Quality Assurance

The study protocol was approved by the ethical
review board of the University of Gondar. Groups of
experts were involved to validate the questionnaire.
In addition, training was given to data collectors,
and the collected data were checked daily for
consistency and completeness by supervisors.

Data Analysis

The data collected were coded and entered into
EpiData version 4.6 and then exported to STATA
version 14 for analysis. The data were analyzed using
descriptive statistics such as frequency, percentages,
sensitivity, specificity, NPV, PPV, and diagnostic
accuracy. Crosstabulation was conducted to
check the relationship between dependent and
independent variables. After checking validity, a
chi-square test and bivariate analysis were conducted
to identify explanatory variables for multivariate
regression with a p-value of <0.2.

Biologically plausible explanatory variables were
entered into multivariate logistic regression to
identify independent factors associated with the
outcome variable, and those variables with a p-value

of < 0.2 were subjected to multivariate analysis
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to identify independent factors associated with
outcome variables. The findings were presented in
pvalues and confidence intervals. A pvalue of <
0.05 was set for statistical significance.

Ethical Consideration

Ethical clearance was obtained from the Ethical
Review Committee of the University of Gondar
under IRB number SOM/1467/2022 of UOG
COM. A letter of permission and a support letter
were obtained from the UOG administrative unit
to commence the study at the labor ward.

When needed, patients were communicated with
by phone on a voluntary basis, respecting their right
not to give information. They were also assured
that all data collected from them would be used
for research purposes only. Confidentiality was
maintained by omitting the names of respondents.

Results
Socio-demographic
mothers with admission CTG

Among 385 laboring mothers having admission
CTG majority 90% were in the age group 19-34.
About 88.83 % were urban dwellers. Regarding
educational status 33.77% were educated up to
secondary school, 26.75 % up to primary level,
22.60% up to bachelor’s degree & 10.90% couldn’t

read & write. Majority of the participants were

characteristics of laboring

housewives representing 76.88% followed by civil
servants accounting for 15.06 %. Also, most of the
laboring mothers 98.96% were married. (table2)
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Table 2: The socio demographic characteristics of laboring mothers with admission CTG admitted to UOG hospital L/W,
North West Ethiopia from June 1 to August 1, 2022 G.C.

Socio demographic characteristics. Frequency. Percentage (%) Cumulative.

Age of laboring mothers.

<18 1 0.40 0.26
19 - 34 347 90.00 90.4
> 35 37 9.60 100
Total 385 100

Occupation of laboring mothers.
Housewife 296 76.88 76.88
Civil servant 58 15.06 91.95
Merchant 21 5.45 97.40
Student 4 1.04 98.44
Daily laborer 3 0.78 100
Total 385 100

Marital status of laboring mothers.
Married 381 98.96 98.96
Single 2 0.52 99.48
Divorced 1 0.26 99.47
Widowed 1 0.26 100
Total 385 100

Educational status of laboring mothers.
Can’t read & write 42 10.91 10.91
Read & write only 22 5.71 16.62
Primary education 103 26.75 33.37
Secondary education 130 33.77 77.14
Bachelor’s degree 87 22.60 99.74
Others 1 0.26 100
Tota 385 1001

Place of residence of laboring mothers
Urban 342 88.83 88.83
Rural 43 11.17 100
Total 385 100

Pattern of admission CTG of laboring mothers
admitted to GUH L/W, North West Ethiopia,
from June 1 to August 1, 2022 G.C.

As shown in figure 1below most of the laboring
mothers 82% were having normal admission CTG,
14 % were having Suspicious CTG & 4% were
noted to have pathologic admission CTG.

Suspicious Pathologic
14% %

Figure 1: Pattern of admission CTG of laboring mothers
admitted to UOG hospital L/W, North West Ethiopia, from
June 1to august 1 2022.
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Pattern of admission CTG & risk of laboring
mothers admitted to UOG hospital

Among 246 high risk laboring mothers 205(83%)
& among 139 low risk mothers110 (79 %) had
normal admission CTG .It means 17% of high risk
& 21 % low risk laboring mothers had abnormal
admission CTG. Showing almost comparable result
between low and high risk mothers.

Pattern of admission CTG and perinatal out come
with 1st min Apgar score

Among 315 laboring mothers with normal admission
CTG 1(0.3%), among 56 laboring mothers with
suspicious admission CTG 1(2%) and from14
laboring mothers with pathologic admission CTG
2(14%) developed low Apgar score, clearly showing
increased risk of low Apgar score with the degree of
abnormal admission CTG.

Pattern of admission CTG & perinatal outcome
with meconium -stained liquor

Of 315 laboring mothers with normal admission
CTG 29(9%), of 56 laboring mothers with
suspicious admission CTG12(14%) and from 14
laboring mothers with pathologic admission CTG
4(21%)

in labor, showing increased risk of developing

developed meconium - stained liquor

meconium-stained liquor with the degree of
abnormal admission CTG.
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Pattern of admission CTG and perinatal out come
with NICU admission

Similarly, among 315 laboring mothers with normal
admission CTG 37(12%),among 56 laboring
mothers with suspicious admission CTG 8(14%)
and among 14 laboring mothers with pathologic
admission CTG 3(21%) were admitted to NICU,
implying the risk of NICU admission increases
with the degree of abnormality of admission CTG.
Pattern of admission CTG and perinatal out come
with ominous/Non-reassuring fetal heart rate
pattern in labor.

Finally the data also shows that, among 315
laboring mothers with normal admission CTG
32(10%), from 56 laboring mothers with suspicious
admission CTG 14(25%) and among 14 laboring
mothers with pathologic admission CTG 10 (71%)
developed ominous/NRFHRP in labor, indicating
again the risk of developing ominous/NRFHRP in
labor increases with the degree of abnormality in
pattern of admission CTG.

Relationship between admission CTG and mode
of delivery

We can also see from figure 2 below percentage of
operative delivery increased with increase in degree
of abnormality of admission CTG, while that of
vaginal delivery showed a decreasing pattern with
increase in the abnormality of admission CTG.

100% -

80% -

60% -

40% -

20%

0% -

Normal

Suspicious

u Operative delivery

® Vaginal delivery

Pathological

Figure 2: Graph showing the relationship between admission CTG and mode of delivery of laboring mothers admitted
to UOG hospital L/W, North West Ethiopia, from June 1to august 1 2022.
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Neonatal outcome of laboring mothers with
admission CTG admitted to UOG hospital L/'W

As depicted in table 2 below all of the laboring
mothers admitted to labor ward & included in the
study delivered live neonates. About 48 (12.47%) of

neonates were transferred to NICU for evaluation
& treatment. Most of these neonates stayed for
less than a day. Among 18 neonates who stayed in
NICU more than a day and only two neonates died.

Table 2: The socio demographic characteristics of laboring mothers with admission CTG admitted to UOG hospital L/W,

North West Ethiopia from June 1 to August 1, 2022 G.C.

Frequency. Percentage (%) Cumulative.
Neonatal outcome
Alive 385 100 100
Still birth 0 100
Total 385 100
Apgar score at 1st min
<7 4 1.04 1.04
>7 381 98.96 100
Tota 385 1001
Neonates transferred to NICU
Yes 48 12.47 12.47
No 337 87.53 100
Total 385 100
Days spent at NICU
<aday 30 62.50 62.50
1-4 days 18 37.50 100
Total 48 100
Neonatal condition at discharge
Improved 45 93.75 93.75
Deteriorated/crossed 1 2.10 95.85
Died 2 4.20 100
Total 48 100

The sensitivity, specificity, positive predictive
value, negative predictive value and diagnostic
accuracy of admission CTG

As shown in table 3 below, admission CTG has
Sensitivity (Sn) of 42.90%, Specificity (Sp) of 86%,
Positive predictive value (PPV) of 34.30%, Negative
predictive value (NPV) of 89.80% and diagnostic
accuracy of 79.70% for detecting fetal distress in
labor. Similarly, admission CTG has Sn of 75%,
Sp of 82.40%, PPV of 4.30%, NPV of 99.65 and

diagnostic accuracy of 82.3% for detecting low 1st
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minute Apgar score. Also it has Sn of 23%, Sp
of 82.30%, PPV of 15.70%, NPV of 88.30% and
diagnostic accuracy of 75% for predicting NICU
admission.
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Table 3: The sensitivity, specificity, positive predictive value, negative predictive value and diagnostic accuracy of admission
CTG for fetal distress in labor, NICU admission & low 1st min Apgar score of mothers with admission CTG admitted to UOG
hospital L/'W North West Ethiopia, from June 1 to August 1 2022G.C.

Sensitivity Specificity PPV NPV Diagnostic accuracy
Fetal distress 42.90% 86% 34.30% 89.80% 79.70%
Apgar score 75% 82.40% 4.30% 99.60% 82.30%
NICU admission 23% 82.30% 15.7% 88.30% 75%

Bivariate analysis using Pearson’s chi? test was
done to see the relationship between independent
variables and outcome of interest.

Pearson’s chi? test was done to see the relationship
between independent variables & the development
of meconium stained liquor in labor. It showed
significant association for the following six variables
Marital status chi? (3) = 7.9598, Pr=0.047,Parity
chi 2(2) = 19.7348, Pr=0.000,Quality of care chi
2(1)=8.8538,Pr=0.000,decision to delivery interval
chi %(2) =32.1237,Pr=0.000,insicion to delivery
interval chi 2(1)=37.2572, Pr=0.000 and finally the
pattern of admission CTG chi?(2)=10.893,Pr=0.04.
And of these six variables, only two variables showed
significant association during multivariate analysis.
These includes decision to delivery interval P > [t]
0.011., 95 CI [-0.0481,-0.00612], incision to delivery
interval P> [t] 0.000., 95 CI [0.0263, 0.0729].
Similarly bivariate analysis using Pearson’s chi 2
was done to see variables independently associated
with the NICU admission (table 4). The analysis
revealed only four variables were associated with
NICU admission .These includes gestational age
of laboring mothers chi 2(2) =10.4709, Pr=0.033,
the risk of the patient chi %(1) =7.1588, Pr=0.007,
the decision to delivery interval chi 2(3) =8.1670,
Pr=0.043, the incision to delivery interval chi %(2)
=7.4389, Pr =0.024.Among these four variables on
multivariate analysis only the risk of the patient
showed significant association. That is P> [t] 0.02.,
95 CI[0.0134, 0.1533].
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Table 4: Summary of factors affecting NICU admission among the laboring mothers with admission CTG admitted to UOG
hospital L/'W, North West Ethiopia, from June 1 to August 1 2022 G.C.

Variables NICU admission of the neonates Pearson’s chi 2 test Probability
Yes No Total

Age of laboring mothers

<18 0 1 1 X2(2) =0.375. 0.033

19 - 34 43 304 347

> 35 5 32 37

Total 48 337 385

Marital status

Married 48 333 381

Single 0 2 2

Divorced 0 1 1 X2(3) =0.5757 0.902

Widowed 0 1 1

Total 48 337 385

Educational status

Can’t read & write 5 37 42

Read & write 1 21 22

Primary education 17 89 103

Secondary education 16 114 130 X2(5) =8.4231 0.134

Bachelor’s 11 76 87

Others 1 0 1

Total 48 337 385

Place of residence

Urban 41 301 385

Rural 7 36 43 X2(1) =0.644. 0.422

Total 48 337 385

ANC booking

Yes 46 332 378

No 2 5 7 X2(1) =1.6943. 0.193

Total 48 337 385

Parity

Primiparous 22 154 176

Multiparous 20 167 187 X%(2) =4.9572. 0.084

Grand multiparous 6 16 22

Total 48 337 385

Gestational age

Early term 1 39 52

Full term 15 127 142

Late term 4 35 39 X2(4) =10.4709. 0.033 **

Post term 0 16 16

9 months of amenorrhea 16 120 136

Total 48 337 385

Iron supplementation

Yes 46 2 48

No 318 19 337 X2(1) =0.1764. 0.675

Total 364 21 385

Deceased fetal movement

Yes 2 4 6

No 46 333 379 X2(1) =2.4316. 0.119

Total 48 337 385

Risk of the patient

High 39 207 246 X2(1) =7.1588. 0.007 **

Low 9 130 139

Total 48 337 385

Oxytocin use

Yes 8 35 43 X2(1) =1.6706 0.196

No 40 302 342

Total 48 342 385

Decision to delivery interval

10 - 20 min 1 12 13 X2(2) =8.167. 0.043 **

21 - 50 min 25 116 141

51 - 90 min 1 1 2

Total 27 129 156

Incision to delivery interval

< 10 min 23 98 121 X2(2) =7.4389. 0.024 **

10 - 30 min 2 33 35

Total 25 131 156

New onset of complication

APH 3 5 8

Shoulder dystocia 0 1 1 X2(2) =4.8219. 0.09

None 45 331 376

Total 48 376 385

Pattern of admission CTG

Normal 37 278 315

Suspicious 8 48 56 X2(2) =1.35. 0.509

Pathologic 3 11 14

Total 48 337 335

** Variables which showed significant association.
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Finally bivariate analysis using Pearson’s chi?
test was done to see the association between the
independent variables and the development of
fetal distress in labor, the result showed that eight
variables were associated with the development of
fetal distress in labor. These were educational status
chi%(5) =9.2428, Pr=0.1, parity chi®(2) =5.9823.,
Pr=0.05, inter delivery interval chi (1) =13.384.,
Pr=0.02, marital status chi 2(3) =8.113, Pr=0.04.,
risk of the patient chi?(1) = 6.1179, Pr=0.013.
, decision to delivery interval chi 2(2) =111.55,
Pr=0.000., incision to delivery interval chi 2(1)
=103.0764, Pr=0.000. And pattern of admission
CTG chi %(2) =46.2455 Pr=0.000. (Table 5)Among
these five variables, on multivariate analysis, only
two variables were significantly associated with the
development of fetal distress in labor these are,
decision to delivery interval P > [t] 0.001., 95 CI
[0.0392, 0.1507], and the pattern of admission
CTG P > [t] 0.000., 95 CI [-0.2426,-0.1196].
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Table 5: Summary of factors affecting the development of fetal distress in labor among the laboring mothers with admission

CTG admitted to GUH L/W, North West Ethiopia, from June 1to August 1 2022 G.C.

Variables Development of fetal distress in labor Pearson’s chi 2 test Probability
Yes No Total

Age of laboring mothers

<18 1 1 1

19 - 34 49 298 347 X2(2) =1.4175. 0.701

> 35 7 30 37

Total 56 329 385

Marital status

Married 54 327 381

Single 1 1 2 X2(3) =8.113. 0.044 **

Divorced 0 1 1

Widowed 1 0 1

Total 56 329 385

Educational status

Can’t read & write 5 37 42

Read & write 6 16 22

Primary education 15 88 103 X2(5) =9.2428. 0.1**

Secondary education 17 113 130

Bachelor’s 12 75 87

Others 1 0 1

Total 56 329 385

Place of residence

Urban 51 291 342 X2(1) =0.3315. 0.565

Rural 5 38 43

Total 56 329 385

ANC booking

Yes 55 323 378 X2(1) =0.0004. 0.984

No 1 6 7

Total 56 329 385

Inter delivery interval

< 33 months 14 221 235

>33 8 68 76 X2(1) =13.384. 0.02 **

Total 22 189 211

Parity

Primiparous 34 142 176 X2(2) =5.9823. 0.05**

Multiparous 20 167 187

Grand multiparous 2 20 22

Total 56 329 385

Gestational age

Early term 7 45 52

Full term 17 125 142

Late term 9 30 39 X2(4) =3.2312. 0.52

Post term 2 14 16

9 months of amenorrhea 21 115 136

Total 56 329 385

Iron supplementation

Yes 53 311 364

No 3 18 21 X2(1) =0.0012. 0.972

Total 56 329 385

Deceased fetal movement

Yes 2 4 6

No 54 325 379 X2(1) =1.7309. 0.188**

Total 56 329 385

Risk of the patient

High 44 202 246 X2(1) =6.1179. 0.013 **

Low 12 127 139

Total 56 329 385

Oxytocin use

Yes 6 37 43 X2(1) =0.0136. 0.907

No 50 229 342

Total 56 342 385

Decision to delivery interval

10 - 20 min 10 4 14 X2(2) =111.552. 0.000 **

21 - 50 min 43 97 140

51 - 90 min 1 1 2

Total 54 102 156

Incision to delivery interval

< 10 min 50 71 121 X2(1) =103.076. 0.000 **

10 - 20 min 3 32 35

Total 53 103 156

New onset of complication

APH 1 7 8

Shoulder dystocia 0 1 1 X2(2) =0.1992. 0.905

None 55 321 376

Total 56 329 385

Pattern of admission CTG

Normal 32 283 315 X2(2) =46.2455. 0.000 **

Suspicious 14 42 56

Pathologic 10 4 14

Total 56 329 385

** Variables which showed significant association.
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Discussion
This study shows that about 82% of laboring
mothers had normal admission CTG, 14% had
suspicious, and the remaining 4% had pathologic
admission CTG. A somewhat comparable finding
was reported in a study done in the Department
of Obstetrics & Gynecology in India, where a
20-minute admission CTG done on 500 laboring
mothers showed a normal admission CTG in
80.20%, suspicious in 12.40%, and pathologic in
7.40%?3. Similarly, a study done in Pakistan in 2006
on 100 high- and low-risk laboring mothers revealed
normal admission CTG in 75%, suspicious in
22%, and pathologic in 3% of laboring mothers!®.
However, somewhat different results were noted
in another study done in the Department of
Obstetrics & Gynecology in India, where 67% of
laboring mothers had normal admission CTG,
21% had suspicious, and 12% had pathologic
tracing!®. Also, a prospective study done in India in
2020 showed that about 68% of laboring mothers
had normal admission CTG, 21% suspicious, and
11% pathologic admission CTG!7. Therefore, in
the last two studies, we see that the proportion
of abnormal admission CTG—which

suspicious and pathologic—accounts for 33% and

includes

32%, respectively, somewhat higher than the value
observed in our study. This difference could be
attributed to variations in interpretation of CTG
among health professionals. It could also be due to
the small number of laboring mothers included in
the studies or the sampling methods they used.

The collected data also tend to show that laboring
mothers with abnormal admission CTG have a
higher rate of operative delivery. For example,
about 79% of mothers with pathologic admission
CTG, 46% of those with suspicious CTG, and 39%
of those with normal CTG ended up in operative
delivery. One study conducted in 2019 in Karachi,
Pakistan, also showed comparable results: operative
delivery was 41% among mothers with normal
admission CTG, 57% among those with suspicious
CTG, and 92% among those with pathologic
CTG. The incidence of vaginal delivery appeared
to be higher in the normal group compared to the
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abnormal group!8.
Regarding the sensitivity, specificity,
predictive value, negative predictive value, and

positive

diagnostic accuracy of admission CTG for ominous
or NRFHRP in labor: sensitivity was 42.90%,
specificity 86%, PPV 34.30%, NPV 89.80%, and
diagnostic accuracy 79.70%. For prediction of low
Apgar score, admission CTG had a sensitivity of
75%, specificity of 82.40%, PPV of 4.30%, NPV
of 99.60%, and diagnostic accuracy of 82.30%.
For NICU admission, CTG had a sensitivity
of 23%, specificity of 82.30%, PPV of 15.70%,
NPV of 88.30%, and diagnostic accuracy of 75%.
Somewhat comparable findings were reported in
a study conducted in one of the medical colleges
in India, which showed a sensitivity of 53.9%,
specificity of 93.35%, PPV of 75.76%, and NPV
of 84.04%. This shows that admission CTG can
be used with good reliability to detect fetuses who
are hypoxic and need continuous monitoring
and immediate intervention®. Supporting this, a
study done in Andhra Pradesh, India, showed the
sensitivity, specificity, PPV, NPV, and diagnostic
accuracy of admission CTG in detecting fetal
distress in labor were 37.20%, 91.62%, 51.60%,
85.60%, and 81.08%, respectively. This shows that
CTG has high specificity in predicting fetal distress
and good NPV to enable clinicians to accurately
exclude fetal distress in an individual patient!7,

The results of this study also appear to show that
among patients with normal admission CTG, 0.32%
developed low Apgarscore, 9.20% developed MSL in
labor, 11.70% were admitted to NICU, and 10.20%
developed ominous or NRFHRP in labor. Among
the 56 patients with suspicious admission CTG,
1.8% developed low Apgar score, 21.4% developed
MSL in labor, 14.30% were admitted to NICU,
and 25% developed ominous/NRFHRP in labor.
Among the pathologic group, 14.30% developed low
Apgar score at the first minute, 28.60% developed
MSL in labor, 21.45% were admitted to NICU,
and 71.40% developed ominous/NRFHRP in
labor. The observed findings also show statistically
significant associations: development of low Apgar
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score with ¥%(2) = 25.7923, p = 0.000; development
of ominous or NRFHRP in labor with (14) = 41.43,
p = 0.000; development of MSL in labor with ¥?(2)
= 10.89, p = 0.04. However, the findings for NICU
admission were not statistically significant: ¥*(2)
= 1.35, p = 0.509. These findings are comparable
to other studies done in India, which showed that
fetal distress was common among the pathologic
group, accounting for 51.60%, followed by 40%
in the suspicious group and 14% in the reactive or
normal group. Moderate to thick meconium was
seen in 48.38% of the pathologic admission CTG
group compared to 33.30% in the suspicious and
10.47% in the normal group, with the association
being statistically significant. NICU admission
was also higher in the pathologic group (25.80%),
followed by 18.33% in the suspicious and 8.90% in
the normal group. Similarly, the firstminute Apgar
score was <7 in 22.60% of the pathologic group, 15%
of the suspicious group, and 6.80% of the normal
group (18). Supporting this, another study showed
that among patients in the normal admission CTG
group, 10.40% developed MSL in labor, 7.4%
developed low Apgar score at the fifth minute, and
were admitted to NICU. In the suspicious group,
33.30% developed MSL in labor, 28.60% developed
low Apgar score, and were admitted to NICU. The
pathologic group developed MSL in 75% of cases,
and 66.70% developed low Apgar score and NICU
admission (19). Hence, similar to these studies,
the findings of our study show that occurrence of
MSL in labor, development of low Apgar score, and
NICU admission appear to be more common in
the suspicious and pathologic groups compared to
the normal (reactive) group.

Findings of this study show that risk of the patient
is associated with NICU admission. This finding is
supported by a study done in India in 2021, which
showed that high-risk pregnancies are associated
with high rates of low Apgar scores and neonatal
deaths in the NICU. Similarly, a study done in the
Department of Obstetrics & Gynecology in India
in 2024 showed that NICU admissions were more
frequent in high-risk pregnancies, reaching up to
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60%. Another study done in Bengaluru, Karnataka,
revealed that the rate of early neonatal death in
NICU and long hospital stays were high in high-risk
pregnancies 202122, These findings together support
that the risk of the patient at the time of admission
is strongly associated with NICU admissions.
Results of this study also found that the pattern
of admission CTG is associated with NRFHRP in
labor requiring intervention. A study conducted
in Nigeria similarly found that CTG abnormalities
in labor were more common among mothers
with non-reactive admission CTG. Another study
done in Sri Lanka stated that mothers with non-
reactive admission tests were more likely to develop
fetal distress. Supporting this, a study done in
India reported that the incidence of fetal distress
worsens with abnormal admission tests (23, 24, 25).
Therefore, these findings suggest that admission
CTGs at the time of admission to the labor ward
require due emphasis.

In addition, results of this study suggest that inter-
delivery interval is associated with the development
of NRFHRP requiring intervention in labor. This
finding might be explained by the fact that mothers
with short inter-delivery intervals are at risk of
developing many adverse pregnancy outcomes such
as low birth weight, intrauterine growth restriction,
pregnancy-induced  hypertension,  gestational
diabetes, obstetric cholestasis, and scar dehiscence,
as evidenced by a study done in New Delhi in
202326,

The study also indicated that the decision-to-delivery
interval was associated with the development
of meconium-stained liquor. In line with this
finding, a study done in the northwest part of
Ethiopia showed that among the different factors
associated with the development of meconium-
stained amniotic fluid, one was prolonged labor.
A prolonged stressful environment for the fetus
might result in increased peristalsis of the fetal
gastrointestinal tract and relaxation of the anal
sphincter, leading to the passage of meconium?7.
Therefore, this finding might suggest that delay in
delivery of the fetus after the decision to deliver



might worsen the fetal condition, as evidenced by
the presence of meconium-stained liquor at the
time of delivery.

Conclusion and Recommendation
Suspicious admission CTG
groups had higher rates of meconium-stained

and pathologic

liquor, abnormal fetal heart rate patterns, lower
Apgar scores, and NICU admissions compared to
normal CTG groups. Admission CTG is a useful
screening test with good ability to rule out problems
but limited sensitivity. It is recommended to do
admission CTG for all laboring mothers to identify
those needing closer monitoring. Additional tests
like fetal scalp pH can help improve detection
and reduce unnecessary surgeries. In developing
countries like ours, where the issue of availing
continuous electronic fetal monitoring for all
laboring mothers is difficult, doing admission
CTG for all laboring mothers helps in identifying
mothers who really need close monitoring in labor.
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THE INFLUENCE OF PERCEIVED HIV RISK AND SOCIAL SUPPORT
ON WILLINGNESS TO USE PRE EXPOSURE PROPHYLAXIS AMONG
PASTORALIST YOUTH IN SOUTHERN ETHIOPIA

Sultan Hussen Hebo!?, Mark Spigt?, Francine Schneider?

ABSTRACT

BACKGROUND: Pastoralist youth, whose mobile livelihoods often restrict access to consistent healthcare,
face elevated risk of HIV acquisition yet limited engagement with conventional prevention services. Pre-exposure
prophylaxis (PrEP) offers a promising biomedical prevention option; however, little is known about the factors
influencing PrEP willingness in this marginalized population.

OBJECTIVES: This study aimed to: (i) examine whether HIV risk status, derived through latent class analysis
(LCA), predicts willingness to use PrEP; (ii) assess whether perceived HIV risk mediates this association; and (iii)
determine whether social support moderates the mediation pathway.

METHODS: A community-based cross-sectional survey was conducted among 638 randomly selected pastoralist
youth aged 15-24 years in Southern Ethiopia (April-May 2024). HIV risk status (independent variable) was
generated using LCA based on nine HIV risk indicators. Perceived HIV risk (mediator), social support (moderator),
and willingness to use PrEP (dependent variable) were measured using interviewer-administered questionnaires.
Hypothesized pathways were tested using Hayes’ PROCESS macro (Model 4 for mediation; Model 15 for moderated
mediation) with 5,000 bootstrap samples.

RESULTS: Overall, 40.4% of participants reported definite willingness to use PrEP. High-risk youth showed
significantly greater PrEP willingness than low-risk youth (direct effect, B = 0.92, p < 0.001). Perceived HIV risk
partially mediated the association between high HIV risk and PrEP willingness (indirect effect, § = 0.20, 95%
CI 0.10-0.35). Furthermore, social support significantly moderated the perceived-risk [ PrEP willingness pathway
among the high-risk group (index of moderated mediation = 0.21, 95% CI 0.03-0.43), with the mediated effect
increasing from 0.12 to 0.35 as social support improved.

CONCLUSION: Our findings indicate that PrEP willingness is higher among pastoralist youth at higher
objective HIV risk. This association is partly explained by their perceived HIV risk. Crucially, stronger social support
enhances the likelihood that youth who perceive themselves at risk express willingness to use PrEP. These findings
underscore the importance of integrating targeted risk communication with community-based support systems to
enhance accurate risk perception and promote PrEP uptake among pastoralist youth.

KEYWORDS: HIV prevention; Pre-exposure prophylaxis; Pastoralist youth; HIV risk perception; Social
support; Ethiopia

(The Ethiopian Journal of Reproductive Health; 2025; 17; 52-651)
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INTRODUCTION

The global fight against human immunodeficiency
virus (HIV) has seen significant advancements,
yet the epidemic continues, particularly among
adolescents and young people (AYP). Youth aged
15-24 years constitute 22% of the global population
yet accounted for over 36% of all new HIV infections
in 2022.1-3 These challenges are particularly acute
in sub-Saharan Africa (SSA).%,> Ethiopia mirrors
this pattern; youth aged 15-24 years comprise 75%
of new infections.® Progress lags for youth—since
2010, new HIV infections declined just 36% (versus
45% nationally), and AIDS-related deaths fell 50%
(versus 82% in adults),® underscoring the imperative
for youth-specific prevention strategies.

Crucially, HIV risk is not uniformly distributed;
marginalized subgroups frequently confront
compounded HIV wvulnerability due to structural
and behavioral factors.® Pastoralist youth in
Ethiopia—who engage in livestock herding across
remote lowland regions—are one such group.
Although pastoralist communities inhabit the
majority of Ethiopia’s landmass, they remain
underserved by the national health system.”
that

populations experience structural exclusion due to

Evidence consistently shows pastoralist
geographic remoteness, livelihood-related mobility,
limited formal education, and systemic neglect.®
These barriers contribute to persistently low access
to HIV services and poor intervention coverage. For
instance, mobility and weak health infrastructure
antiretroviral
therapy (ART) coverage in the pastoralist areas.’,!°

Additionally, studies report disproportionately low

have contributed to stagnating

HIV testing rates and limited comprehensive HIV
knowledge among pastoralist youth, indicating
reduced engagement in HIV prevention and
awareness efforts.”,?

Against this backdrop, effective HIV prevention
tools like pre-exposure prophylaxis (PrEP) are
needed. PrEP—antiretroviral medication taken by
HIV-negative individuals—has emerged as a highly
effective biomedical intervention for populations
at elevated risk.!! Reflecting its effectiveness, the
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World Health Organization (WHO) recommends
offering PrEP to individuals at substantial risk
of HIV acquisition.!? This strategy is especially
relevant for populations with limited autonomy
over traditional prevention approaches.!®'* For
pastoralist youth, PrEP offers a uniquely suitable
option:
method that aligns with their mobility patterns and
socio-cultural constraints. However, the success of

an individually controlled prevention

PrEP relies on consistent adherence, which in turn
depends on individuals’ willingness to initiate and
maintain use.'> Studies across diverse high-risk
populations report widely varying levels of PrEP
willingness—from 22% to 90.4%—depending on
context-specific barriers and facilitators.!*—2

Studies that perceived HIV risk (an

individual’s belief about their own risk) significantly

show

influences PrEP willingness among youth but often
diverges from objective HIV risk (actual HIV risk
status measured based on epidemiological risk
indicators placing someone at high likelihood of
acquiring HIV). For instance, in Malawi, only 26%
of adolescent girls and young women (AGYW)
with high objective HIV risk perceived themselves
at high risk, even though 68% expressed PrEP
This

objective and perceived risk—well-documented in

willingness/interest.23 mismatch between
general youth populations'®,?'-2*_likely extends to
pastoralist youth, who face elevated actual risks due
to factors like mobility, limited healthcare access,
and certain socio-cultural practices, yet frequently
have low HIV knowledge and misconceptions.”,'
Among pastoralist communities, commonly held
beliefs that HIV is an urban disease, coupled with
poor comprehensive knowledge and entrenched
misconceptions®—such as fears of transmission
through casual contact—might create a dangerous
gap: high
risk may still perceive low personal risk. This

cognitive individuals at objective
subjective underestimation, more than actual risk,
likely diminishes their willingness to use PrEP.
Therefore, assessing whether high-risk pastoralist
youth perceive their HIV risk is vital; without that
awareness, even accessible biomedical interventions

may have limited impact.
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In influencing youth to perceive their HIV risk
and engage in HIV prevention behaviors, social
support—encompassing emotional, informational,
tangible, and appraisal assistance from family, peers,
and the community—plays a vital role.?® Evidence
demonstrates that social support is pivotal in
strengthening individuals’ understanding of their
own HIV risk and motivating protective action.?’
This function is especially crucial where formal
healthcare access and information are limited, as
supportive networks facilitate the timely exchange
of accurate HIV-related information, enabling
informed prevention decisions.?® Given that social
support is a malleable factor proven to strengthen
networks and improve the uptake of other HIV

interventions,?®,%°

we hypothesize it will act as a
moderator on the pathway from objective HIV
risk to PrEP willingness, primarily by enhancing
accurate  HIV risk perception. Understanding
this moderating role holds significant importance
for pastoralist youth, who face limited access

services,”»%°

to conventional prevention and
whose decisions are likely influenced by their
collectivist social structures (e.g., clan networks,
tribal

these existing social dynamics through culturally

hierarchies).?! Consequently, leveraging
congruent strategies is essential for designing
effective PrEP promotion in pastoral settings.

Taken together, the existing literature reveals three

key gaps. First, pastoralist youth remain largely
absent from HIV prevention research: little is
known about their HIV risk status, perceptions,
access, their
vulnerabilities. Second, even for general youth
populations, the misalignment of objective versus

or intervention despite clear

perceived HIV risk is a critical problem, which
is particularly unaddressed among Ethiopian
pastoralists. Finally, the hypothesized influence of
social support on the pathway from objective HIV
risk to perceived risk and then to PrEP willingness,
though critically important, is poorly understood.
To fill these gaps, we conducted this study among
pastoralist youth in Southern Ethiopia. The overall
aim was to understand the interplay of objective
HIV risk, risk perception, and social support in
shaping PrEP willingness. Specifically, this study
aimed to (i) determine if HIV risk status, as derived
from latent class analysis, predicts PrEP willingness;
(ii) assess whether perceived HIV risk mediates the
relationship between HIV risk status and PrEP
willingness; and (iii) evaluate if social support
moderates the mediation pathway.

Overall, Figure 1 depicts the hypothesized pathways.
By clarifying these psychosocial mechanisms in
this hard-to-reach population, our purpose is to
inform culturally tailored strategies addressing both
individual cognition and social context, thereby
enhancing PrEP uptake among pastoralist youth.

HIV Risk Percention

Social Support

Risk of HIV infection

Willingness to use PrEP

\ 4

Figure 1: The hypothesized relationships of the study variables and paths (Hayes' PROCESS model 15).
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Materials and Methods

Study Design and Period

This study was conducted using a community-based
cross-sectional survey between April 1, 2024, and
May 28, 2024. This timeframe was chosen because
pastoralist communities in the study area tend to
be less mobile during this period, making data
collection more feasible.

Study Setting and Population

The research took place in the Hammer district, a
pastoralist setting in Southern Ethiopia. Pastoralist
communities here face unique challenges due
to their seasonal movements with livestock. The
district includes a mix of livelihoods—pastoral, semi-
pastoral, and agrarian—which made it a suitable
location for capturing diversity within the broader
pastoralist context. From a young age, youth in
these areas are involved in herding cattle, sheep,
and goats across extensive semi-arid lands, which
frequently impacts their ability to access healthcare
services.>?

Our study population
youth residing in selected kebeles (the smallest
administrative units) within the Hammer district.
To be included, participants had to: (1) be 15 to 24
years old; (2) identify as part of a Hammer pastoralist

comprised pastoralist

community; (3) have lived in a selected kebele for at
least the past six months; and (4) provide informed
consent (if 18 or older) or assent with parental
consent (if under 18). We excluded individuals who
were too ill to participate or were not considered
members of the pastoralist community.

Sample Size Calculation

The overall target sample size of 641 participants
was calculated using the Statulator sample size
calculator.?® This calculation took into account
several key parameters to ensure the statistical
validity and reliability of our findings. We aimed
for a 95% confidence level. We set a margin of error
of 5%, balancing the desire for precision with the
practical constraints of data collection. Given the
absence of prior studies on similar topics in this
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specific setting, we assumed a 50% prevalence
for our outcome variable, as this maximizes the
required sample size for a given level of precision.
A design effect of 1.5 was incorporated into the
calculation to account for the potential clustering
effect inherent in our multi-stage sampling design.
Finally, we included a 10% adjustment for potential
non-response, anticipating that some selected
individuals might refuse to participate or be
unavailable for the study.

Sampling Method and Procedure

To ensure a representative sample of pastoralist
youth in the Hammer district, we employed a multi-
stage stratified sampling design. The Hammer
district is comprised of 35 kebeles (administrative
units). These kebeles were stratified into three
distinct groups based on their primary livelihood
type: nomadic, semi-nomadic, and agrarian. This
stratification was a critical step, as it allowed us to
create homogeneous subgroups within the larger
population. We categorized 20 kebeles as nomadic,
10 as semi-nomadic, and 5 as agrarian based on the
information we got from the district municipality.
Nomadic kebeles are characterized by the constant
movement of people and their livestock in search
of pasture and water resources. Semi-nomadic
kebeles involve seasonal movement, with partial
settlement during certain periods of the year, often
dictated by agricultural cycles or access to resources.
Agrarian kebeles, in contrast, primarily focus on
crop cultivation, with limited reliance on livestock
herding.** Within each of these livelihood strata, we
employed a simple random sampling method, using
a lottery technique, to select the specific kebeles to
be included in our study.

Then, the overall sample size was proportionally
allocated to each of the 13 selected kebeles based on
their respective youth population sizes. To identify
eligible youth within the selected kebeles, we utilized
the existing family folders. These folders represent
a comprehensive household registry maintained
by the local health system and provide detailed
demographic information about households in the
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area. These family folders served as our sampling
frame, providing a list of households within each
selected kebele. From the list of eligible households
(those containing youth aged 15-24), we employed
simple random sampling to select households
with eligible youth. In situations where multiple
eligible youth resided within a single household,
a lottery method was used to randomly select one
participant, ensuring that each eligible individual
had an equal chance of being included in the study.

Data Collection Methods and Procedures

Data were collected by thirteen trained enumerators
and three supervisors, all fluent in the local Hamar
language. Prior to fieldwork, they completed a two-
day training on the questionnaire, ethical conduct,
cultural sensitivity, and handling sensitive topics
neutrally. We gathered data wusing structured
questionnaires administered through face-to-face
interviews. The questionnaire was initially developed
in English, translated into the local language, and
then backtranslated by an independent expert
to check for consistency. The final interviews
were conducted using the local language version.
Interviews were scheduled at times and places
convenient for the participants to foster comfort
and open dialogue. To maximize participation, data
collectors often visited early in the morning before
youth left for herding and in the evening upon their
return. Up to three follow-up visits were made for
initially unavailable respondents.

Variables and Measurements

Independent Variable: HIV Risk

To identify the participant’s objective HIV risk
status, we developed a composite measure using
latent class analysis (LCA). LCA is a statistical
technique that identifies hidden subgroups within
a population based on their responses to risk
indicators.?® This approach captured the complex,
interrelated nature of HIV risk beyond single HIV
risk indicators. Using LCA, we identified three
subgroups of HIV risk based on nine HIV risk
indicators informed by literature and expert input.

The risk indicators included marital status, school
56

enrollment, mobility, HIV knowledge, healthcare
access, livelihood type, gender norms (GEM Scale,
a = 0.84), monthly income, and living arrangement.
Based on these, participants were categorized into
three HIV risk groups—high, precarious, and low.

Dependent Variable: Willingness to Use PrEP

We measured willingness to use PrEP by presenting
a hypothetical scenario where PrEP was available.
Participants were then asked: “If PrEP were available
to you, how likely would you be willing to use it!”
Response options were straightforward: “definitely

willing to use” or “definitely not willing to use.”?*

Mediator Variable: Perceived HIV Risk

Perceived HIV risk was measured by asking
participants to rate their lifetime chance of getting
HIV: “high chance,” “small chance,” or “no
chance.”?3

Moderator Variable: Social Support

We the
Multidimensional Scale of Perceived Social Support
(MSPSS), a widely used and validated instrument
in studies involving youth, sexual health, and HIV
risk.>—® The MSPSS includes 12 items rated on
a 5-point Likert scale (1 = strongly disagree to 5 =

measured  social  support  using

strongly agree). It assesses perceived support from
three sources: family (e.g., “My family is willing
to help me make decisions”), friends (e.g., “I can
talk about my problems with my friends”), and
community/significant others (e.g., “There is a
community group that makes me feel valued”). We
calculated an overall mean score, with higher scores
indicating higher perceived social support. The
reliability (Cronbach’s alpha) for the MSPSS in our

sample was excellent at 0.88.

Data Analysis

All statistical analyses were conducted using IBM
SPSS version 28.0 (IBM, Armonk, New York, USA).
We began with descriptive statistics (proportions
for categorical data, means and standard deviations
[SD] for continuous data) and bivariate correlations.
Pearson’s correlation was used for relationships



between continuous variables, while Spearman’s
rtho was used when categorical variables were
involved.

Subsequently, performed mediation and
moderated mediation analyses using the PROCESS
macro (v4.2) for SPSS, a powerful tool developed

we

by Andrew Hayes for testing complex models.?]
Specifically, we utilized PROCESS Model 4 to test
the mediating role of perceived HIV risk and Model
15 to test the moderated mediation hypothesis
involving social support. The moderated mediation
analysis examined whether social supportinfluenced
the path from perceived risk to PrEP willingness.
To illustrate the moderation effect, we examined
the relationship at three levels of social support:
low (1 SD below the mean), average (mean), and
high (1 SD above the mean). We also visualized
the interaction effects to show how the influence
of HIV risk and perceived risk on PrEP willingness
changed across different levels of social support.
To ensure the robustness of our findings, especially
for the indirect effects, we employed bootstrapping
with 5,000 resamples. This technique provides more
reliable confidence intervals (Cls) for mediation
and moderated mediation effects. We considered
effects statistically significant if their 95% bootstrap
ClIs did not include zero.

Results

Descriptive results

Our final analysis included 638 pastoralist youth
who provided complete data, achieving a high
response rate of 99.5% (638/641). The participants'
average age was approximately 19 years (Mean =
18.75, SD = 2.9), with a majority (61%) falling in
the 15-19 age bracket. The gender distribution was
fairly balanced, with 51.7% male and 48.3% female
participants. Regarding perceived social support
(from family, friends, and community), the average
score was 3.25 (SD = 0.62). While 48.6% reported
low social support, 47.2% high support, and the
remaining 4.2% moderate support.

Strikingly, although latent class analysis classified
nearly 40% of pastoralist youth as high HIV risk,
only 3.1% perceived themselves to be at high
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chance of HIV acquisition—revealing a profound
disconnect between objective HIV risk status and
personal risk awareness. Interestingly, even with this
low perceived HIV risk, a substantial proportion
(40.4%) stated they would be definitely willing to
use PrEP if it were available. (See Table 1)

Table 1 Frequency distribution of participant characteristics
(n=638).

Variable Frequency (%) or Mean (SD)
Age in years (Mean (SD) 18.75 (2.91)
15-19 389 (61.0)
20-24 249 (39.0)
Gender

Male 330 (51.7)
Female 308 (48.3)
Social support mean score (SD) 3.25 (0.62)
Low social support 310 (48.6)
Medium social support 27 (4.2)
High social support 301 (47.2)
HIV risk perception

High chance 20(3.13)
Small chance 132(20.69)
No chance 486(76.18)
Willingness to use PrEP

Definitely willing 258 (40.4)
Definitely not willing 380 (59.6)
HIV risk status

High-risk 253 (39.7)
Precarious-risk 268 (42.0)
Low-risk 117 (18.3)

Bivariate correlations of main variables

Our analysis of correlations revealed significant
positive associations. Willingness to use PrEP was
positively correlated with both HIV risk status
(r = 0.18, p < .01) and perceived HIV risk (r =
0.21, p < .01). Furthermore, HIV risk status was
positively correlated with perceived HIV risk (r =
0.20, p < .01), suggesting some alignment, albeit
imperfect, between actual risk status and personal
risk perception. Conversely, social support showed
significant negative correlations with both perceived
HIV risk (r = -0.10, p < .01) and HIV risk status
(r = -0.11, p < .01). This indicates that youth with
higher social support tended to have both lower
risk status and lower perceived risk. Notably, there
was no significant direct correlation between social
support and willingness to use PrEP (r = 0.02, p =
.63). (See Table 2) 57
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Table 2 Bivariate correlations

1 2 3 4
1) Willingness to use PrEP -
2) HIV risk 0.18** -
3) HIV risk perception 0.21** 0.20** -
4) Social Support 0.02 A0.11** -0.10**

Note: *p < .05; **p < .01; aCorrelations between PrEP interest and risk subgroup membership with other variables were conducted using

Spearman’s rho. Correlations between all other variables were conducted using Pearson’s r.

Mediation effect analysis

We tested a mediation model (Hayes' PROCESS
model 4) where perceived HIV risk potentially
explains the relationship between HIV risk status
and willingness to use PrEP. The results (Table
3) show that being in a higher HIV risk group
significantly predicted higher perceived HIV risk.
This was true for both the high-risk group ( = 0.26,
p <0.001) and the precarious-risk group (= 0.30, p
< 0.001), compared to the low-risk group. In turn,
higher perceived HIV risk significantly predicted
greater willingness to use PrEP, again for both
the high-risk group (B = 0.81, p < 0.001) and the
precarious-risk group (f = 0.85, p <0.001).
Examining the direct effect, we found that being
in the high-risk group had a significant direct
positive effect on willingness to use PrEP (direct
effect = 0.92, p < 0.001), even after accounting for

perceived risk. However, the direct effect of being in
the precarious-risk group on PrEP willingness was
not statistically significant (direct effect = 0.33, p =
0.20).

Crucially, the indirect effect of HIV risk on
PrEP willingness through perceived HIV risk was
significant for both the high-risk group (indirect
effect=0.20,95% CI: 0.10, 0.35) and the precarious-
risk group (indirect effect=0.23,95% CI: 0.13,0.35).
These results confirm that perceived HIV risk acts as
a mediator. For high-risk individuals, their elevated
risk influences PrEP willingness both directly and
indirectly through increased risk perception. For
those in the precariousrisk group, the link to PrEP
willingness operates primarily indirectly - their
HIV risk status increases their perceived risk, which
then increases their willingness to use PrEP.

Table 3: Mediation Model Estimates (Hayes' PROCESS Model 4) (n = 638).

HIV risk a (HIV risk— b (HIV risk perception — ¢’ (HIV risk— Mediated effect
HIV risk perception) PrEP willingness) PrEPwillingness)
Estimate Estimate Estimate Estimate (95% CI)
Precarious risk 0. 30 *** 0.85 *** 0.33 0.23 (0.13, 0.35)
High risk 0.26 *** 0.81 *** 0.92 *** 0.20 (0.10, 0.35)

Note: CI, 95% confidence interval; result controlled for age and sex; *p < 0.05, **p < 0.01, ***p<0.001.
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Moderated mediation effect analysis

We then tested a moderated mediation model
(Hayes' PROCESS model 15) to see if social
the
above, specifically the link between perceived risk
and PrEP willingness (path b) and the direct link
between objective risk and PrEP willingness (path

support influenced relationships  found

c’). The analysis revealed a significant interaction
effect: social support moderated the impact of
perceived HIV risk on PrEP willingness (interaction
=0.70, p = 0.01). Social support also moderated the
direct effect of being in the high-risk group on PrEP
willingness (interaction = 1.12, p < 0.01).

The moderated mediation results (Table 4) further
clarified this. Using the index of moderated
mediation, we quantified the extent to which the
size of the indirect effect (mediation) depends on
the level of a moderator variable. The overall index
of moderated mediation was significant for both
the high-risk group (index = 0.21, 95% Boot CI:
0.03 to 0.43) and the precarious-risk group (index =
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0.18, 95% Boot CI: 0.03 to 0.40). Since zero is not
included in these confidence intervals, it confirms
that social support significantly alters the strength
of the indirect effect (mediation) of perceived HIV
risk.

Looking at the conditional indirect effects provides
more detail. For the high-risk group, the mediating
effect of perceived risk was strongest among those
with high social support (I SD above mean; effect
= 0.40, 95% Boot CI = 0.22, 0.65) and weaker,
though still significant, among those with low social
support (1 SD below mean; effect = 0.14, 95% Boot
CI = 0.01, 0.28). A similar pattern emerged for
the precarious-risk group: the positive influence of
perceived risk on PrEP willingness was amplified
at higher levels of social support. Figure 3 visually
confirms these patterns, illustrating that as social
support increases, the pathway from HIV risk status
through perceived risk to PrEP willingness becomes
stronger for both high-risk and precariousrisk
youth.

Table 4: Moderated Mediation Model Estimates (Hayes' PROCESS Model 15) (n = 638)

Precarious risk group

Willingness to use PrEP
High-risk group

Conditional direct effects Effect
Low social support 1.16**
Medium social support 0.47
High social support -0.22

Conditional indirect effects
Low social support

Medium social support

High social support

Index of moderated mediation

Social support

Effect (95% CI (Boot))
0.14 (0.01, 0.28)

0.27 (0.015, 0.42)
0.40 (0.22, 0.65)
Index (95% CI (Boot))
0.21 (0.03, 0.43)

Effect

1.63%**

1.12%**

0.61

Effect (95% CI (Boot))
0.12 (0.01, 0.27)

0.23 (0.11, 0.40)

0.35 (0.16, 0.62)
Index (95% CI(Boot))
0.18 (0.03, 0.40)

Note: Medium social support is indicated by the mean, while low social support is one standard deviation below the mean, and high social
support is the maximum value 1; CI, 95% confidence interval; Boot, Bootstrap sample size = 5,000; Results controlled for age and sex; *p <

0.05, **p < 0.01, ***p<0.001.
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Discussion

This research assessed the factors influencing PrEP
willingness among pastoralist youth in Southern
Ethiopia, focusing on perceived HIV risk and
social support. Our key findings indicate that a
considerable portion (40.4%) of these young people
expressed willingness to use PrEP. Those objectively
classified as having higher HIV risk were indeed
more inclined to consider PrEP, and this link was
partly channeled through their personal perception
of risk. Importantly, social support emerged
as a crucial amplifier: higher levels of support
strengthened the connection between perceived
risk and the willingness to use PrEP. Youth with
strong social networks were better able to translate
their sense of risk into a readiness for prevention.

The finding that 40.4% of pastoralist youth are
willing to use PrEP is significant, especially given
the known difficulties in connecting marginalized
groups like pastoralists with formal health services.”
This level of willingness surpasses reports from youth
studies in Kisumu, Kenya (30%)* and among Black
and Latino youth in the US (22%).22 However, it
falls short of willingness levels seen in other African
contexts, such as Uganda (86.4%)**, South Africa
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(49%)*, and Nigeria (50.2%).2! These variations
likely stem from differences in study populations
and settings; many comparison studies occurred
in urban areas. The unique challenges faced by
Southern Ethiopian pastoralists, including limited
healthcare access and information flow, must be
considered. Despite these hurdles and the fact that
very few (3.1%) participants perceived themselves
as high risk, the expressed willingness suggests a
latent demand for PrEP. With tailored information,
culturally attuned messaging, and improved service
access, PrEP uptake could potentially increase
significantly among this population.

Our study revealed that being in the high HIV
risk group directly boosted PrEP willingness, but
this direct link wasn't seen for the precarious-risk
group. This distinction underscores how different
levels of objective risk translate into prevention
interest. High-risk individuals seem more directly
receptive, possibly because existing (though limited)
interventions might already target them, raising
awareness about risk and prevention options like
PrEP, thus directly influencing willingness.2> Those
in the precariousrisk category, however, might
not feel the same urgency or awareness. Reaching



them likely requires different strategies, focusing
on enhancing their understanding of personal risk
and PrEP's benefits. Personalized or community-
anchored approaches could prove particularly
effective for this group.*

We identified perceived HIV risk as a key mediator
connecting objective risk status to PrEP willingness.
This means that being at higher objective risk
influences PrEP willingness partly because it
increases an individual's feeling of being at risk.
This aligns well with findings from other studies
highlighting the critical role of risk perception

in driving HIV prevention behaviors.?423 445

Research by Hill et al. (2019) similarly found
perceived risk partially mediated the link between
objective risk and PrEP interest. The fact that
this mediation occurred for both high-risk and
precarious-risk youth suggests it's a fundamental
psychological pathway. Interventions aimed at
improving accurate risk perception could therefore
be valuable in motivating PrEP consideration across
different risk levels.?*5

A crucial finding was the moderating role of
social support. The positive relationship between
perceived risk and PrEP willingness was significantly
stronger for youth reporting higher social support.
Essentially, having supportive family, friends, or
community members helped youth convert their
awareness of risk into a concrete willingness to
adopt PrEP. This resonates with the Stress-Buffering
Hypothesis,* which suggests social connections
can cushion the negative effects of stressors (like
perceived health threats) on well-being and behavior.
Social support might alleviate the anxiety linked to
acknowledging HIV risk, empowering individuals
to take proactive preventive steps.” Given the strong
community bonds in pastoralist societies, leveraging
these existing social networks seems a promising
strategy. Interventions that engage community
leaders, peers, and families to endorse and support
PrEP use could effectively enhance willingness by
bolstering accurate risk perception and providing
encouragement.

While offering valuable insights, this study has
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limitations that require cautious interpretation.
First, PrEP was not available in the study area during
data collection, and awareness was low. Responses
about willingness were therefore hypothetical and
might underestimate actual uptake if PrEP were
readily accessible. We believe this lack of real-
world experience likely made participants more
conservative in their responses. Although we
provided standardized PrEP explanations to mitigate
misinterpretation, the lack of direct experience
limits the generalizability of our findings to settings
where PrEP is accessible. Second, selfreported
PrEP willingness and risk perception could be
subject to social desirability bias, where participants
give answers they deem more acceptable. We
stressed confidentiality and the absence of "right" or
"wrong" answers to minimize this, but it cannot be
entirely eliminated. Third, we measured perceived
HIV risk with a single-item question, which,
while straightforward, may insufficiently capture
the multidimensional nature of risk perception.
This may have influenced our mediation results,
potentially underestimating or oversimplifying the
psychological processes linking HIV risk status and
PrEP willingness. Future research should employ
multi-item, validated scales to more fully characterize
perceived risk. Finally, the cross-sectional design
allows us to identify associations but not establish
causality. We can see relationships between risk,
perception, support, and willingness, but we cannot
definitively say which causes which.

Conclusions and Recommendations

Our findings demonstrate that HIV risk status
significantly predicts PrEP willingness, and that this
effect is partially mediated by perceived HIV risk—
youth who recognize their HIV risk show greater
willingness to use PrEP. Moreover, strong social
support further amplifies this pathway, enabling
risk-aware youth to act on their willingness to use
PrEP.

Based on these findings, we recommend a two-
pronged HIV prevention approach for pastoralist
youth that addresses both individual risk perception
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and social context. First, targeted education should
provide clear, culturally relevantinformation on HIV
transmission and PrEP, linking specific behaviors
to risk to support accurate self-assessment. Second,
programs should strengthen existing social support
systems by engaging community figures—such as
elders, peer educators, and family members—to
foster environments that promote PrEP uptake.
Future research should use longitudinal designs to
track PrEP initiation and adherence.
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ATTITUDE AND ITS PREDICTORS TOWARDS SEXUAL AND
REPRODUCTIVE HEALTH SERVICE AMONG PODOCONIOSIS
PATIENTS IN WOLAITA ZONE, SOUTH ETHIOPIA

Temesgen Lera Abiso!, Amene Abebe Kerbo!, Eskinder Wolka Woticha!, Temesgen Anjulo Agerz’3

ABSTRACT

BACKGROUND: Sexual and reproductive health (SRH) refers to the comprehensive well-being of individuals
in matters concerning sexuality and reproduction. Despite the integration of SRH into primary healthcare frameworks,
billions globally still lack access to fundamental reproductive health services. Perception and attitudes significantly
shape individuals’ willingness to utilize these services. This study aimed to assess attitudes and influencing factors
related to SRH service among individuals living with podoconiosis in Wolaita Zone, South Ethiopia.
METHODS: This study employed a community-based crosssectional design involving 836 podoconiosis
patients of reproductive age, selected using a multistage random sampling approach. Attitude data were collected
via a five-term Likert scale questionnaire, yielding a Cronbach’s alpha of 0.884 for internal reliability. Bivariable and
multivariable logistic regression analyses were used to identify associations, with significance declared at p < 0.05
with a 95% confidence interval (CI).

RESULTS: Among the participants, 59.7% (95% CI: 56.4%-63.0%) demonstrated a positive attitude toward
SRH services. Factors significantly associated with favorable attitudes included being female (AOR = 1.64; 95% CI:
1.08-2.49), urban residency (AOR = 8.85; 95% CI: 5.54-14.1), lack of stigma (AOR = 1.60; 95% CI: 1.10-2.34),
family awareness of the disease etiology (AOR = 2.16; 95% CI: 1.08-4.32), routine health service use (AOR = 3.32;
95% CI: 2.04-5.44), prior use of SRH services (AOR = 10.0; 95% CI: 5.93-16.98), ability to move from place to
place (AOR = 2.75; 95% CI: 1.37-5.56), and living with the disease for 1-5 years (AOR = 0.41; 95% CI: 0.20-0.82).
CONCLUSION: The majority of participants exhibited a supportive attitude toward SRH services. Key drivers
of positive attitude included sociodemographic factors, health-seeking behavior, lack of stigma, and awareness of
the cause of disease etiology. Targeted interventions should prioritize rural outreach, gender-sensitive strategies, and

early engagement of newly diagnosed patients to improve SRH outcomes among podoconiosis-affected populations.

KEYWORDS: Attitude; reproductive age; sexual and reproductive health; health services; South Ethiopia (The
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INTRODUCTION

The concept of SRH encompasses a comprehensive
view of individuals’ health across the life span,
incorporating access to family planning, maternal
care, sexually transmitted infection (STI) prevention,
and reproductive counseling!.

SRH beyond

issues, encompassing the complete well-being of

extends specific  reproductive
individuals in all matters related to sexuality and
the reproductive system?.

Ensuring equitable access to SRH services is integral
to realizing the Sustainable Development Goals
(SDG Target 3.7), where reproductive rights are
acknowledged as core to human dignity and global
development’.

A holistic approach to SRH ensures that individuals’
needs are met throughout their reproductive lives*.
Even though SRH services are part of global health
priorities and often included in national health
systems, around 4.3 billion people remain without
access to fundamental services such as antenatal
care, contraception, and safe abortions, particularly
in low-resource settings’.

Achieving universal access to SRH services is
critical to meeting the Sustainable Development
Goals (SDGs) by 2030, as SRH is recognized as a
fundamental human right®?. However, despite
international commitments and agreements,
significant gaps remain, and many men and women
continue to face unmet SRH needs?-. Among those
most affected are people living with podoconiosis,
who encounter multiple barriers in accessing SRH
services!C.

Podoconiosis is a non-infectious form of lower
limb lymphoedema triggered by prolonged barefoot
contact with mineral-rich volcanic soilll. Although
preventable, it results in chronic swelling, pain, and
deformity, often accompanied by social stigma and
psychological distress!213. Misconceptions about
its origins, such as beliefs in heredity or contagion,
compound the isolation of affected individuals,
who may avoid seeking health services, including

those related to SRH!. Physical disability and

misconceptions about podoconiosis—such as beliefs
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about contagion or heredity—often contribute to
delays or avoidance in seeking healthcare, including
SRH services. This avoidance increases vulnerability
to poor reproductive health outcomes!.
Podoconiosis remains a significant public health
issue, affecting over four million individuals across
32 endemic countries, primarily in Sub-Saharan
Africa, but also in parts of Asia and Latin Americal®.
Ethiopia bears the greatest burden, with more than
1.5 million confirmed cases and approximately
35 million people at risk, particularly in highland
regions where barefoot exposure to irritant soil
is common!?. In these areas, where poverty is
widespread, subsistence farming is the norm, and
protective footwear is often unaffordable, prevalence
rates can reach as high as 10%18.19,

Comprehensive SRH services include education,
counseling, family planning, antenatal and
postnatal care, safe delivery and abortion services,
and testing and treatment of STIs including HIVZ0:
However, the use of these services is closely tied to
individuals’ attitudes, how they perceive their need
for care, their trust in the healthcare system, and
the cultural beliefs they hold?!. Attitudes, shaped by
both personal experience and community norms,
strongly influence whether individuals choose to
engage with available health sources?223,

A favorable outlook tends

greater utilization of SRH services, while negative

to correlate with

perceptions can lead to avoidance or delay in seeking
care, increasing the risk of negative outcomes?4.
For podoconiosis patients, these challenges are
compounded by physical disability and stigma,
creating significant hurdles to SRH service access.
Despite the critical role of individual attitudes
in SRH little

about attitudes and their determinants among

service utilization, is known
podoconiosis patients in Ethiopia. Understanding
these factors is essential to inform interventions
that promote equitable access to SRH services
and improve reproductive health outcomes in this
vulnerable population. Therefore, this study aimed
to assess attitudes and their predictors regarding

SRH
patients in Wolaita Zone, South Ethiopia.

service utilization among podoconiosis
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Methods and Materials

Study setting

The study was conducted in Wolaita Zone, one
of twelve administrative zones in South Ethiopia,
located about 324 km from Addis Ababa.The zone
comprises 22 districts and 7 town administrations,
with Wolaita Sodo as its administrative center. It is
highly endemic for podoconiosis. Geographically,
Wolaita is bordered by Gamo and Gofa zones
(south), the Omo River and Dawuro (west),
Kembata (northwest), Hadiya (north), Oromia
(northeast), Lake Abaya (southeast), and the Bilate
River separating it from Sidama (east). Covering
approximately 451,171 hectares, it has a population
of 2.86 million (1.4 million males and 1.45 million
females) across 414,192 households in 369 kebeles
(290 rural, 79 urban). The health infrastructure
includes 362 health posts, 69 health centers, and 11
hospitals (8 government primary, 2 NGO primary,
1 NGO general, and 1 comprehensive specialized
hospital). Currently, 14,888 podoconiosis cases are
registered in the zone?®.

Study design

A community-based cross-sectional study was
employed from November 12 to December 20,
2024.

Source population and eligibility

The source population consisted of reproductive-
age podoconiosis patients, women aged 15-49 and
men aged 15-64, who had resided in the selected
districts for at least six months. Those who were
severely ill, unable to communicate, or suffering
from mental illness that hindered participation
were excluded.

Sample size and sampling procedure

A sample size of 845 was determined using a single
population proportion formula, assuming a 50%
prevalence of SRH service utilization (due to lack of
prior data), a 5% margin of error, 95% confidence
level, and a design effect of 2, with an added 10%
non-response rate. Five districts with the highest
Gale, Sodo

podoconiosis  prevalence—Damot
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Zuria, Humbo, Hobicha, and Offa—were randomly
selected. Eligible participants were then chosen
via simple random sampling from registration lists
at health posts, with household-level interviews
conducted accordingly.

Data collection procedure

Data were collected wusing an interviewer-
administered, semi-structured questionnaire
through the Kobo Collect application on

smartphones. Trained public health professionals

conducted facetoface interviews under close

supervision. Data collectors were guided to
participants’ homes by community health workers.
In households with multiple eligible individuals,

one was selected via lottery.

Data quality management

A pre-test was conducted on 5% of the sample in a
non-study district to refine the tool. Data collectors
and supervisors received training on ethical
procedures, question interpretation, and use of Kobo
Collect. Supervisors and the principal investigator
reviewed data daily for accuracy, completeness, and
response time. Regular debriefing addressed field-
level issues promptly.

Data analysis procedures

The collected data were exported to STATA version
14 for cleaning, recoding, and analysis. Descriptive
statistics such as median, standard deviation, and
percentages summarized the demographic and
clinical characteristics. Bivariable logistic regression
identified candidate variables at pwvalue < 0.25,
which were then included in the multivariable
model to control for confounding. Adjusted odds
ratios (AORs) with 95% confidence intervals
were calculated. A pvalue < 0.05 was considered
statistically significant. Model fitness was checked
using the Hosmer-Lemeshow test.

Measurement and operational definitions

Attitude towards SRH: Measured by a seven-item
Likert scale (1 = strongly disagree, 2 = disagree, 3 =
neutral, 4 = agree, and 5 = strongly agree). A score



above the mean indicated a favorable attitude; below
indicated unfavorable (26). Internal consistency was
strong with Cronbach’s alpha at 0.884.

Sexual and reproductive health service utilization:
The use of one or more comprehensive SRH
services such as family planning, antenatal care,
delivery service, postnatal care, post-abortion
service, HIV testing and counseling service, STI

and HIV treatment service, etc.?7.

Accessibility: Refers to non-discrimination in access,
physical accessibility of health facilities, economic
accessibility  (affordability),

accessibility?8.

and  information

Wealth index: Principal Component Analysis
(PCA) was employed to generate a composite
variable representing household wealth status.
Household asset ownership was assessed using tools
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adapted from the Ethiopian Demographic and
Health Survey (EDHS), with adjustments made to
reflect both rural and urban contexts. To account
for contextual differences in asset ownership, wealth
scores were calculated separately for rural and urban
households. These scores were then combined,
and households were classified into three wealth
categories: poor, middle, and rich.

Result

Socio-demographic and economic characteristics
of Podoconiosis patients

Out of 845 podoconiosis patients identified for
the study, 836 participated, resulting in a response
rate of 98.93%. Among the included patients
306(36.6%) were male and 530(63.4%) were female.
Regarding the age of participants, 401(48%) were
under the age category of 3544 and 185(22.1%)
were between the age 25-34. Majority of the study
participants 454(54.3%) had no formal education
and 639(76.4%) were married (Table 1).

Tablel: Socio-demographic Characteristics of podoconiosis patients in Woliata Zone, South Ethiopia, 2024 (n=836).

Socio-demographic characteristics Description Frequency (%)
Sex of the participant Male 306(36.6)
Female 530(63.4)
Age of the participants 18-29 117(14)
30-34 115(13.7)
35-39 226(27.03)
40-44 196(23.44)
>45 182(21.77)
Educational status of respondent No formal education 454(54.3)
Primary education 297(35.5)
Secondary and above 85(10.2)
Occupational status of the respondent Farmer 755(90.3)
Merchant 51(6.1)
Government & private worker 30(3.59)
Marital status of the respondent Married 639(76.4)
Single 58(6.9)
Divorce 22(2.6)
Widowed 117(14)
Educational status of the partner No formal education 392(46.9)
Primary 181(21.7)
Secondary and above 66(7.9)
Occupational status of the partner Farmer 597(93.43)
Merchant 21(3.29)
Government and private worker 21(3.29)
Wealth index Poor 335(40)
Middle 336(40.2)
Rich 165(19.7)
Residence Rural 503(60.2)
Urban 333(39.8)
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Disease related characteristics among podoconiosis
patients

From the total 836 respondents included in this
study, 194(23.2%) lived for 1-5 years with the
disease, 266(31.82%) lived with the disease 6-10
years. Majority of the respondents 488(57.5%) had
more than one acute attack in the last 12 months
and 169(20.2%) of the participants had at least
one family member with the disease. Majority of
the participants families 482(57.7%) had awareness
about the cause the disease (Refer Table 2).

Table 2: Disease related characteristics of podoconiosis patients in Wolaita Zone, South Ethiopia, 2024 (n=836)

Characteristics Description Frequency Percent (%)
Years lived with the disease 1-5 years 194 23.2
6-10 years 266 31.82
11-15 160 19.14
16-20 117 14
>20 99 11.84
Acute attack more than 1 in a year Yes 481 57.5
No 355 42.5
Family members with the disease Yes 169 20.2
No 667 79.8
Fear of stigma Yes 306 36.6
No 530 63.4
Support from the family Yes 408 48.8
No 428 51.2
Support from the Government Yes 252 30.1
No 584 69.9
Presence of any other supporting organization Yes 206 24.6
No 630 5.4
Involvement in community affairs Yes 709 84.8
No 127 15.2
Wash feet regularly with soap and water Yes 739 88.4
No 97 11.6
Use of foot shoes Yes 756 90.4
No 80 9.6
Able to move from place to place Yes 690 82.5
No 146 17.5
Able to go to health facility whenever sick Yes 758 90.7
No 78 9.3
Awareness of the family that the disease is not transmitted Yes 482 57.1
No 354 42.3
Awareness of the community that the disease is not transmitted Yes 467 55.9
No 369 44.1
Presence of other disease Yes 236 28.2
No 600 71.8
Use health services when needed Yes 655 78.4
No 181 21.6
SRH service use experience Yes 288 34.4
No 548 65.6
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Sexual and reproductive health services utilization
status

Out 836 podoconiosis patients participated in this
study, 154(18.4%) patients utilized SRH services in
the last 12 months. The SRH services utilized by
the patients were family planning and counseling
services 82(53.3%), HIV and STI testing and
counseling services 42(27.3%), ANC
14(9.2%) and delivery service 15(7.8%)
Attitude towards SRH services

This study revealed that, 59.7 %( 95 % CI:
56.4%-63%) had favorable attitude towards SRH
services whereas 337(40.31%) of the respondents
had unfavorable attitude towards SRH services.
(Figure 1).

services
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a favorable attitude compared to male respondents
and respondents residing in urban are 8.85(5.54-
14.1) times more likely to have favorable attitude
compared to respondents in rural areas.

The current study also showed that individuals who
had lived with the disease for 1-5 years were 41%
less likely (95% CI: 0.20-0.82) to have a favorable
attitude toward SRH services compared to those
who had lived with the disease for more than 5
years.

The finding of this study revealed that respondents
who don’t fear stigma related to the disease are
1.61(1.12-2.34) times more likely to have favorable
attitude towards SRH services than those who fear
stigma.

B Attitud e towards SRH
utilization

¥ Favorable attitude

B Unfavorable attitude

Figurel: Attitude towards SRH services among podoconiosis patients

Predictors of attitude towards SRH services among
podoconiosis patients

The multivariable logistic regression analysis showed
that variables: sex of the respondent, residence,
years lived with the disease , fear of stigma, family
awareness about the disease cause, use of health
services when needed, SRH services use experience
and community awareness about the cause of the
disease were statistically significantly associated
with attitude towards SRH services.

This study showed that female respondents are
1.64(95% CI: 1.08-2.49) times to more likely to have

This study also showed that respondents whose
families are aware of the disease cause are 2.16(1.08-
4.32) times more likely to have favorable attitude
towards SRH services than respondents whose
families are not aware of the disease cause. Moreover,
respondents whose use health services regularly
are 3.32(2.04-5.44) times more likely to have
favorable attitude towards SRH services compared
to those who don’t use health services regularly.
Furthermore, respondents who have ever used SRH
services are 10(5.93-16.98) times more likely to have

favorable attitude towards SRH services than those
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who haven’t used SRH services and individuals

who can move from place to place are 2.75(1.37-

5.56) time more likely to have favorable attitude

towards SRH services than those who are unable to

move easily from place to place ( Table 3)

Table 3: Factors associated with Attitude towards SRH services among podoconiosis patients in Wolaita Zone, South Ethiopia,

2024(n=836)

Characteristics Attitude COR (95%CI) AOR (95%CI) Corresponding
Favorable Not p-value
favorable

Age of respondents 18-29 85 32 2.76(1.68-4.57) 1.33(0.64-2.74) 0.446
30-34 82 33 2.59(1.58-4.27)  1.05(0.53-2.11) 0.88
35-39 145 81 1.87(1.26-2.78) 1.09(0.62-1.93) 0.75
40-44 98 98 1.04(0.69-1.56) 1.19(0.69-2.05) 0.52
> 45 89 93 Ref. Ref.

Sex of the respondent  Female 347 183 1.92(1.44-2.56) 1.64(1.08-2.49) 0.02%**
Male 125 154 Ref. Ref.

Educational status No formal education 242 212 Ref. Ref.

of the respondent Primary education 201 96 1.8(1.35-2.49) 1.55(0.99-2.4) 0.056
Secondary and above 56 29 1.69(1.04-2.71) 1.04(0.53-2.11) 0.913

Residence Urban 276 57 6.08(4.35-8.49) 8.85(5.54-14.1) <0.001***
Rural 223 280 Ref. Ref.

Years lived with 1-5 127 67 0.99(0.59-1.65) 0.41(0.21-0.82) 0.011***

the disease in years 6-10 166 100 0.87(0.54-1.41) 0.6(0.32-1.13) 0.116
11-15 89 71 0.66(0.39-1.1) 0.67(0.32-1.16) 0.129
16-20 52 65 0.42(0.24-0.72) 0.53(0.27-1.04) 0.063
> 20 65 34 Ref. Ref.

Own monthly income  Yes 22 8 1.89(0.83-4.3) 1.09 (0.37-3.25) 0.871
No 4717 329 Ref. Ref.

Fear of Stigma Yes 148 158 Ref. Ref.
No 351 179 2.09(1.57-2.79)  1.61(1.12-2.34) 0.012***

Able to move from Yes 425 265 1.56(1.1-2.2) 0.83(0.52-1.31) 0.416

place to place No 4 72 Ref. Ref.

Family awareness Yes 320 162 1.93(1.46-2.56) 2.16(1.08-4.32) 0.03***

of the disease cause No 179 175 Ref. Ref.

Presence health Yes 420 230 2.47(1.77-3.45) 1.32(0.86-2.03) 0.201

facility near to home No 79 107 Ref. Ref.

Use health services Yes 417 238 2.11(1.52-2.95) 3.32(2.04-5.44) <0.001***

when needed No 82 99 Ref. Ref.

SRH services Yes 258 30 10.96(7.24-16.57)10(5.93-16.98) <0.001***

use experience No 241 307 Ref. Ref.

Community awareness  Yes 304 163 1.67(1.26-2.2) 2.75(1.37-5.56) 0.005***

about the disease. No 195 174 Ref. Ref.

Involvement in Yes 173 78 1.76(1.29-2.4) 0.73(0.46-1.13) 0.157

community affairs No 326 259 Ref. Ref.

Presence of other Yes 167 69 1.95(1.41-2.7) 1.13(0.73-1.75) 0.595

disease No 332 268 Ref. Ref.

Self-stigma Yes 16 19 Ref. Ref.
No 483 318 0.55(0.28-1.09) 0.61(2.57-1.47) 0.273
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Discussion

This study showed that sex of the respondents,
residence, years lived with the disease, fear of
stigma, family awareness about the disease cause,
use of health services when needed, SRH services
use experience, and community awareness about
the cause of the disease were factors associated with
attitude towards SRH services.

This study revealed that, from the total respondents
included in the study, 499 (59.7%) had a favorable
attitude towards SRH services. This finding is in line
with studies conducted in Ethiopia, Guji Zone??,
which reported 60%. This finding is higher than
studies conducted in Ethiopia, Kombolcha town?3°,
which showed 52.4%, and North West Ethiopia’l,
which reported 53.4%, Guji Zone??, 46.1%, and
Jimma Zone3?, 49.3% of respondents had a good
attitude towards SRH services. This difference
might be due to differences in population, since
the majority of participants in our study were
married, and in the cited study, the majority of the
respondents were single—that is, married people
have more exposure to the services than single
individuals.

Moreover, this finding is lower than other studies
conducted in Ethiopia, which reported 69.3%?33.
This variation might be due to differences in study
population and study area.

This study showed that female respondents are
1.64 (AOR = 1.64; 95% CI: 1.08-2.49) times
more likely to have a favorable attitude compared
to male respondents. This finding is similar to a
study conducted in Iran34, which revealed that
sociodemographic  characteristics  significantly
affected the attitude towards SRH services among
adults. This may be due to women’s higher
utilization of reproductive health services and their
involvement in maternal health programs, which
often serve as entry points for SRH education.
Conversely, men may be less exposed to SRH
information and more influenced by cultural
norms that discourage their active participation in

SRH matters.
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The respondents residing in urban areas are 8.85
(5.54-14.1) times more likely to have a favorable
attitude compared to respondents in rural areas.
This finding is similar to the study conducted
elsewhere in Bangladesh, which showed that
urban residence significantly predicted the attitude
towards SRH health services’>. The possible
explanation is that education and information on
SRH services are generally easier to obtain in urban
areas. The media, educational initiatives, and health
promotion activities that spread knowledge about
SRH are more likely to reach urban dwellers. Rural
communities, on the other hand, frequently lack
access to this kind of information, which results in
decreased knowledge and comprehension of SRH
services’. Furthermore, there are typically more
healthcare institutions, especially those providing
SRH services, in urban areas. Urban dwellers can
more easily access and make use of these services
because of their greater availability. In contrast,
rural areas might have a shortage of medical
facilities, which would make it more difficult to get
SRH treatments?’.

The current study also showed that individuals who
lived with the disease for 1-5 years are 41% (95%
CI: 0.2-0.82) less likely to have a favorable attitude
towards SRH services than those who lived with the
disease for more years. The possible justification is
that podoconiosis is a highly stigmatized condition,
particularly in the early years after diagnosis.
Internalized stigma, discrimination, and social
isolation are common experiences for affected
people, and they can have a negative impact on
their self-esteem and motivation to seek out SRH
and other health services. The effects of stigma are
more severe in the early years; people may eventually
learn coping skills to deal with it in later years3S.
The findings of this study revealed that respondents
who don’t fear stigma related to the disease are 1.6
(1.1-2.34) times more likely to have a favorable
attitude towards SRH services than those who fear
stigma. This finding is in line with a study conducted
among Sub-Saharan countries, which showed that
cultural hurdles include the stigma and restrictive
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standards around SRH, unfair or damaging gender
norms, and prejudice and condemnation from
families, partners, communities, and providers 3.

This study also showed that respondents whose
families are aware of the disease cause are 2.16 (1.08-
4.32) times more likely to have a favorable attitude
towards SRH services than respondents whose
families are not aware of the disease cause. The
possible justification is that podoconiosis stigma
and misconceptions are lessened when people are
aware of the disease. The stigma associated with
podoconiosis has a negative impact on reproductive
health, including decreased chances of marriage
and discrimination in medical care, according to a
systematic review!?. Moreover, families with better
knowledge are more aggressive in pursuing medical
care. According to a study assessing a podoconiosis
intervention in Ethiopia, health
enhanced attitudes and behaviors related to health.
Given that families are more likely to use SRH

education

services because they are aware of its advantages,
this proactive approach probably applies to SRH
services as well40-

This study also showed that respondents whose
communities are aware of the cause of podoconiosis
are 2.75 (1.37-5.56) times more likely to have
a favorable attitude towards SRH services than
respondents whose communities are not aware
of the disease cause. The possible reason is that
when communities are aware of podoconiosis, they
are more likely to use SRH programs and other
preventative health practices. Raising awareness
can result in more people taking part in health
education programs, which encourage the usage of
different health services*.

Moreover, respondents who use health services
regularly are 3.32 (2.04-5.44) times more likely
to have a favorable attitude towards SRH services
compared to those who don’t use health services
regularly. The possible justification is that frequent
healthcare consumers are more comfortable
talking about SRH and other health issues. This
normalization fosters a more positive attitude
toward using SRH services and lessens stigma*!.

Furthermore, respondents who have ever used SRH
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services are 10 (5.93-16.98) times more likely to
have a favorable attitude towards SRH services than
those who haven’t used SRH services. The possible
explanation is that interactions with healthcare
professionals who provide instruction on many
facets of SRH are usually required when using
SRH services. People's knowledge and awareness
are increased by this education, which results in
betterinformed and favorable views regarding
SRH services?. In addition, a firsthand encounter
with SRH services might help debunk widespread
misconceptions and lessen the stigma that society
attaches to obtaining such care. As people get more
accustomed to these services, they feel more at ease
and have fewer negative opinions, which leads to a
more positive attitudeZ,

Furthermore, this study showed that individuals
who can move from place to place are 2.75
(1.37-5.56) times more likely to have a favorable
attitude towards SRH services than those who are
unable to move easily from place to place. The
possible explanation is that mobility makes social
relationships easier, enabling people to access
support systems and take part in community
events. Positive attitudes toward SRH services can
be strengthened by these exchanges, which can offer
knowledge and encouraging feedback.

Strengths and Limitations of the Study

[t is among the first to assess attitudes and their
predictors toward SRH services among podoconiosis
patients—a marginalized and neglected population
in Ethiopia. The

allowed inclusion of both rural and semi-urban

community-based  design

residents, enhancing the representativeness and
generalizability of the findings. Despite the strengths
of the study, there are also some limitations that need
to be considered while interpreting these findings.
First: selfreport bias—relying on selfreported data
for attitude towards service may result in recall bias
or social desirability bias. Second: because this is
a cross-sectional study, data is collected at a single
point in time, which limits the capacity to prove
causality between variables.



Conclusion

The favorable attitude towards SRH
among podoconiosis patients in this study was
59.7%. Targeted strategies should address gender
disparities by engaging men in SRH programs,

services

reduce urban-rural gaps through community-
based outreach in rural areas, and provide early
counseling for newly diagnosed patients to counter
stigma and misconceptions. Enhancing community
and family awareness about podoconiosis can foster
supportive environments that encourage SRH
service uptake. Moreover, integrating SRH services
into podoconiosis care programs and strengthening
the accessibility and quality of these services could
promote positive attitudes and sustained utilization
among this vulnerable population.
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UTERINE PERFORATION FOLLOWING MANUAL VACUUM
ASPIRATION FOR A FIRST TRIMESTER INCOMPLETE ABORTION:
A CASE REPORT

Muleta Befkene Wayessa!, Fekadu Regassa Feyissa'?, Anteneh Sisay Chala',?

ABSTRACT

BACKGROUND: Uterine perforation, though rare, is a serious complication of intrauterine procedures
such as Manual Vacuum Aspiration (MVA) used for managing first-trimester incomplete abortion. It is associated
with significant morbidity and potential mortality, necessitating prompt diagnosis and intervention. Accurate
preoperative assessment and careful procedure execution are critical in minimizing risks. We report here a case of
uterine perforation following 1st MVA for incomplete abortion.

CASE PRESENTATION: A 24-yearold gravida III, para I woman presented with vaginal bleeding of 8 hrs
following 3 months of amenorrhea. The patient experienced acute abdominal pain and vomiting post-procedure,
with ultrasound revealing a 1 cm uterine defect. Emergency laparotomy was done under spinal anesthesia and a 2
cm perforation was detected at the vesico-uterine junction. The defect was repaired in 2 layers. The patient had a
smooth postop course and was discharged improved.

CONCLUSION: This case highlights the necessity for meticulous pre-procedure assessment to determine
uterine position and the importance of skilled healthcare providers performing MVA to minimize the risk of uterine
perforation. Early diagnosis and timely management are crucial to avoid maternal catastrophes.

KEYWORDS: Uterine perforation, Manual vacuum aspiration, Incarcerated omentum

(The Ethiopian Journal of Reproductive Health; 2025; 17; 78-82)
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INTRODUCTION

Uterine perforation is a rare but significant
complication that can occur during intrauterine
procedures, including Manual Vacuum Aspiration
(MVA) used for the management of first-trimester
incomplete abortion. This condition is associated
with substantial morbidity and potential mortality,
requiring prompt recognition and intervention to
prevent severe outcomes!.

The incidence of uterine perforation varies widely
in the literature, ranging from 0.1% to 1.3% for
diagnostic and therapeutic procedures, respectively!.
Several factors contribute to the risk of uterine
perforation, including multiparity, previous uterine
surgery, abnormal uterine shape and position,
advanced gestational age, and the experience
level of the healthcare provider performing the
Additionally,

examination, including a bimanual examination to

procedure?3, a proper physical
assess the position and size of the uterus, is crucial
in minimizing the risk of perforation®.

The

involves the accidental breaching of the uterine

pathophysiology of uterine perforation
wall by surgical instruments, which may cause
injury to adjacent organs such as the bowel and
bladder, leading to complications like peritonitis
and hemorrhage3. The clinical presentation of
uterine perforation can vary but typically includes
acute abdominal pain, vaginal bleeding, and signs
of peritonitis?,

Early diagnosis of uterine perforation is crucial
for effective management. Ultrasound is often the
firstline imaging modality used to confirm the
diagnosis, although a CT scan may be required
for a more detailed assessment of intra-abdominal
injuries*.
Management of uterine perforation typically
involves immediate stabilization of the patient,
surgical repair of the perforation, and antibiotic
therapy to prevent infection®. Preventive measures
include adequate training and experience of
healthcare providers and careful preoperative
assessment to identify high-risk patients?4.
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Case Presentation

A 24yearold G-Il P-I abortion one woman
presented to Adama Teaching Hospital with
vaginal bleeding of eight hours after amenorrhea
of 3 months. She had passage of tissue with the
bleeding. The pregnancy was wanted and planned.
There was no history of interference. She had no
previous history of curettage or uterine surgery.
On physical examination, the patient was in pain
with a blood pressure of 100/70 mmHg, pulse
rate of 78 beats per minute, respiratory rate of 22
breaths per minute, and temperature of 36.6°C.
She had pink conjunctiva and non-icteric sclera.
She had a flat, non-tender abdomen and the uterus
was non-palpable abdominally. The cervix was open
and admitted one finger. There was tissue at the
cervical os with bleeding. However, a bimanual
examination was not performed by the healthcare
professional who evaluated her first. Examination
in the other systems was unremarkable.

The laboratory results were white blood cell count
(WBC) of 15,060, hemoglobin (HGB) of 13.1 g/dL,
and platelets (PLT) of 324,000/microlitre. Blood
group/Rh was A positive.
With a of
Doxycycline 200 mg orally stat and Diclofenac 75

diagnosis incomplete abortion,
mg intramuscular injection were given and the
patient was prepared for evacuation. The vagina
was cleaned with povidone, and then a bivalve
speculum was used. The bleeding was mopped
with gauze, and the anterior lip of the cervix was
grasped with a tenaculum. The tissue at the cervical
os was removed with sponge forceps. Subsequently,
a Manual Vacuum Aspirator with cannula size of
number twelve was used to evacuate the uterus.
During the procedure, resistance developed against
taking out the cannula. Following the resistance, the
nurse discontinued the procedure and consulted
the Gynecology and Obstetrics resident.

Upon evaluation by the resident, the patient
complained of severe crampy abdominal pain
and had three episodes of vomiting. On physical
examination, the patient was in pain with stable
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vital signs. She had mild abdominal tenderness and
bright red vaginal bleeding with visible fatty tissue
coming out of the cervix.

Immediately, a bilateral intravenous line was
opened, and an abdominal ultrasound and erect
abdominal X-ray were performed. There was a
visible 1 cm uterine defect in the lower segment
with an echogenic mass protruding through it,
extending down to the cervical canal with a clear
fundal outline of the endometrium. There was
no cul-desac collection, and the adnexa were free.
The abdominal X-ray showed no sign of viscus
perforation. With an impression of a perforated
uterus with incarcerated omentum, the patient was
prepared for laparotomy.

Under spinal anesthesia, a midline sub-umbilical
incision was made to enter the abdomen. There

was a retroverted uterus with a 2 cm by 2 cm
anterior uterine segment perforation at the vesico-
uterine junction and no hematoma or visible
transurethral catheter. There was no active bleeding,
no peritoneal collection, and the edges of the
perforated site were clean. Upon peritoneal entry,
no incarcerated omentum was identified, despite its
prior suggestion on ultrasound. It is possible that
the omental segment was dislodged during uterine
manipulation. Intraoperative exploration revealed
no evidence of omental ischemia. Otherwise, the
bilateral tubes and ovaries appeared healthy. The
perforated segment was repaired in two layers, and
the patient was transferred to the regular ward with
stable vital signs. She had a smooth postoperative
course and was discharged on the third day.

Figure 1 Anterior lower segment uterine perforation as a complication of manual vacuum

aspiration for first-trimester incomplete abortion.

Here is the language-only copy-edited version of
your text:

The patient was discharged with instructions
on postabortion care, follow-up visits, family
planning, and future pregnancy planning, with
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the recommendation of a caesarean section as the
subsequent mode of delivery. After one week, the
patient visited a gynecology referral clinic, and the
post-operative course of the patient was smooth.



Discussion

Our case of uterine perforation following MVA
for firsttrimester incomplete abortion shares
similarities and differences with findings reported
in the literature.

In our case, the patient was a gravida3, paral,
which aligns with the identified risk factors such
as multiparity mentioned in the literature. Zorila
et al.l noted that uterine perforation rates vary
widely and highlighted risk factors including
multiparity, previous uterine surgeries, and operator
inexperience. Ngatia® also emphasized that the risk
is higher in cases where less experienced providers
perform procedures.

The clinical presentation of our case is consistent
with the typical symptoms described in the
literature, such as acute abdominal pain, vaginal
bleeding, and signs of peritonitis?. The patient's
sudden onset of severe pain and the presence of
bright red vaginal bleeding with fatty tissue are
classic indicators of uterine perforation, which are
similar to the findings reported by Zorila et al.! and
Costumbrado et al.?.

Our use of ultrasound to identify a uterine defect
and the subsequent use of abdominal X-ray is in
line with the diagnostic approaches discussed in
the literature. According to the Royal College of
Obstetricians and Gynaecologists*, ultrasound is
the first-line imaging modality, and CT scans can
provide further detail if necessary. In our case, the
ultrasound findings of a 1 cm defect in the lower
uterine segment with an echogenic mass protruding
through it, extending to the cervical canal, were
crucial for diagnosis.

The management of our patient included immediate
stabilization with IV fluids, surgical repair of the
perforation, and antibiotic therapy to prevent
infection. These steps are consistent with the
management protocols outlined by the American
College of Obstetricians and Gynecologists (3) 2016
and the World Health Organization® 2018. The
prompt laparotomy and repair of the perforated
segment ensured the patient's recovery and stability,
matching the recommended practices for handling
such complications.
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Preventive measures highlighted in the literature,
such as the adequate training of healthcare
providers, the use of ultrasound guidance, and
careful preoperative assessment of high-risk patients,
were underscored by the case findings*>. The
importance of these preventive strategies is evident,
as they could potentially reduce the incidence of
such complications in future cases.

Preventive measures, including comprehensive
patient assessment, provider training, and the
potential integration of ultrasound guidance,
can collectively reduce the incidence of uterine
perforation. The broader application of these
strategies within clinical practice holds promise for
enhancing patient safety and improving outcomes
in women’s health. Through continuous learning
and adherence to best practices, the medical
community can ensure that such complications are
addressed promptly and effectively while striving to
prevent their occurrence in future cases.

Conclusion

This case highlights the importance of having
skilled healthcare providers perform MVA, as well
as the need for a thorough pre-procedure assessment
to determine the uterine position and size in order
to minimize the risk of uterine perforation. Early
diagnosis and timely management are essential to
prevent maternal catastrophes.
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RAPID PROGRESSION AND POOR PROGNOSIS IN ENDOMETRIOID
OVARIAN CANCER ARISING FROM ENDOMETRIOMA:
A CASE REPORT

Ratri Wulandari!, Adelina Bofe?, Shofwal Widad?, Ardhanu Kusumanto'

ABSTRACT

Endometriosis is linked to an increased risk of endometrioid ovarian cancer, though malignant transformation is
rare. We report a 35-year-old nulliparous woman with a 12-year history of endometriosis who developed endometrioid
ovarian cancer two months after her last surgery. Histological examination initially showed no malignancy, but
subsequent immunohistochemical analysis confirmed cancer. The patient underwent surgery followed by six cycles
of platinum-taxane chemotherapy. This case underscores the need for thorough assessment of patients in rapidly
progressing endometriosis.

KEY WORDS: Endometriosis, Endometriosis-associated ovarian cancer
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INTRODUCTION

Endometriosis is a benign inflammatory disease
that is characterized by the implantation of
endometrium-like tissue outside the uterus in 5
to 15% of women of reproductive agel. It shares
common features with the neoplastic process,
including cancerlike cell invasion, rapid growth,
angiogenesis, and a reduction in apoptosis?. In
women with a long history of endometriosis,
the relative risk of ovarian cancer is 40% higher
compared with the control population!. Malignant
changes in endometriosis affect approximately 0.1-
1.6% of ovarian endometriomas. Endometrioid
cancer represents the most well-known example
malignancy arising from
with
associated ovarian cancer (EAOC) are generally

of an epithelial

endometriosis.  Patients endometriosis-
younger and have earlierstage and low-grade
disease compared to patients with de novo ovarian
malignancies. In this case report, we present the
malignant transformation of endometriosis to
endometrioid ovarian cancer in a young patient
with a poor prognosis. This paper aims to highlight
the importance of comprehensive assessment in
rapidly progressing and recurrent endometrioma to
enable early detection of malignant transformation
and improve patient outcomes.

Case Presentation

The patient is a 35-year-old nulliparous woman who
has been treated for endometriosis at our hospital
for 12 years. Initially, she had a cystectomy and left
oophorectomy for a 15 cm endometrioma, followed
by GnRH agonist injections. Eleven years later, she
reported worsening abdominal pain. A multislice
computed tomography (MSCT) revealed a septated
pelvic mass from the right ovary, approximately
11.4 x 8.2 cm axially and 8.7 x 11 cm coronally,
diagnosed as a recurrent endometrioma. She was
prescribed dienogest 2 mg.

Six months later, she experienced acute abdominal
pain and visited the emergency unit. An MRI
suggested a ruptured ovarian endometrioma,
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leading to an emergency laparotomy. During
surgery, a 10 cm right endometrioma was identified,
with brownish fluid confirming the rupture. A
cystectomy was performed, preserving the right
ovarian tissue to maintain fertility. Histopathology
of the ruptured cyst showed fibrous tissue, simple
cuboidal-columnar epithelium, hemorrhages, and
hemosiderophages, without signs of malignancy,
confirming external endometriosis.

Two months later, she returned to the emergency
unit, complaining of severe abdominal pain not
alleviated by painkillers. A mass as high as the
umbilicus was palpable, and an MSCT showed
an inhomogeneous lesion in the right ovary,
with irregular edges, measuring 10.4 x 9.3 x 11.7
cm, with papillary projection and septations,
infiltrating the superior wall of the bladder with
para-aortic lymph node metastases and ascites.
Laparoscopic surgery was then planned. During
the surgery, a right ovarian cyst measuring 12 cm
in diameter was discovered. It was adherent to
the omentum, intestine, and anterior abdominal
wall. Adhesiolysis was performed, and the cyst was
subsequently ruptured. Cystic fluid was aspirated, a
papilla seen inside the cystic mass, and cyst capsule
were sampled.

Pathological examination showed ovarian tissue with
back-to-back tubular and papillary formations, along
with solid tumors. Some areas exhibited squamous
metaplasia ("squamous morules"). Tumor cells
were polymorphic, partially columnar and ciliated,
with eosinophilic, clear, and vacuolated cytoplasm.
The nuclei were round-oval, poorly polarized,
with irregular membranes, rough chromatin, and
visible nucleoli. The stroma was oedematous with
dilated vessels, hemorrhage, and extensive necrosis.
Peritumoral lymphocytic infiltration was about 1%.
The diagnosis was endometrioid carcinoma, FIGO
grade 1. The cyst capsule showed ovarian tissue
without tumor involvement and areas of dilated
endometrial glands surrounded by endometrial
stroma, infiltrated by lymphocytes, histiocytes,
and hemosiderophages. The capsule and cortex
exhibited external endometriosis.



Following the pathology result, surgical staging
was performed, revealing another mass originating
from the right ovary, measuring 15 cm in diameter.
Total abdominal hysterectomy, right salpingo-
oophorectomy, and omentectomy were conducted.
Pathological ~study confirmed endometrioid
carcinoma in the right ovary, and no malignancies
were found in other organs. The patient was then
diagnosed with endometrioid ovarian carcinoma
stage IC3, FIGO grade 1. Based on this finding,
immunohistochemistry (IHC) staining using p53,
Ki57, and estrogen receptor (ER) markers was
performed on the previous endometriosis pathology
slides the last

and pathology slide of endometrioid ovarian

from endometrioma samples
cancer samples, to investigate the malignancy

transformation of endometriosis (Figure 1).
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The IHC study on endometriosis samples revealed
that ER staining was strongly positive in most of
the nuclei of lining epithelial cells. P53 staining
was also strongly positive in most nuclei of lining
epithelial cells, while Ki-67 was positively stained
in approximately 70% of these nuclei. In another
[HC study of endometrioid ovarian cancer samples,
ER staining was strongly positive in most tumor cell
nuclei. P53 showed moderate intensity staining in a
small portion of tumor cells, and Ki-67 was positive
with strong intensity in approximately 85% of tumor
cells. These findings for the right ovarian tumor
were consistent with a diagnosis of endometrioid
carcinoma, FIGO grade 1, with a proliferation index
of approximately 85%, which suggested a malignant
transformation of endometriosis to endometrioid

ovarian cancer.

Figure 1. Immunohistochemical staining of ER, Kio7, and P53 in endometrioma and ovarian

endometrioid carcinoma. (A) ER shows strong positive staining in the nuclel of lining epithelial

cells i endomeroma. (B) ER s sinalardy stoned i ovanan endometnond carcmoma. (C)

Ki67 13 positive m approxmmately 70% of the nucler of himing epathelial cells in endometrioma,

while (133 85% of the nuclel are posiive. in ovarian endometnoid carcinema. (E) P53 displayvs

strong positive staining in the nuclei of lining epithelial cells in endometrioma. {(F) In ovarian

endometrioid carcinoma, P53 is stained with moderate intensity in a small portion of twmor

cell nuclei.
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The patient received platinum- and taxane-based
chemotherapy for six cycles following surgical
staging. However, she relapsed 14 months later, with
pleural cytology suggesting metastatic carcinoma of
the ovary. A subsequent abdominal MSCT showed
an inhomogeneous mass in the left parametrium,
measuring approximately 7.2 x 8.2 x 8.9 c¢m, with
papillary projection and septation, infiltrating
the superior wall of the urinary bladder. She
then underwent second-line chemotherapy with
cyclophosphamide, doxorubicin, and cisplatin.
Before the sixth cycle, her condition deteriorated.
She experienced severe headaches and lost her
vision, with an acute infarct in the bilateral occipital
and bilateral cerebellum lobes found on brain MRI.
Coagulation factors were abnormal, with a platelet
count of 96,000/uL, an INR of 1.13, a D-dimer
of 20,227 ng/mL FEU, and a fibrinogen level of
115 mg/dL. Three weeks later, she had respiratory
distress and was transferred to the ICU due to
pneumonic-type metastases and pulmonary edema.
She died a month later due to septic shock.

Discussion
EAOC

0.1-1.6% of women with endometriosis’>. The

is rare, estimated to occur in about
main histological types of EAOC are endometrioid
adenocarcinoma and clear cell carcinoma*. EAOC
usually presents in women 10 to 20 years younger
and has a better prognosis than de novo ovarian
cancer. The risk of developing EAOC is increased,
particularly in women with a long history of
endometriosis, especially those whose disease
duration exceeds ten years from initial diagnosis®.
In a 10-year retrospective analysis in Taiwan, all the
patients who developed EAOC were above 40 years
old (3). Interestingly, in our case, the patient was 35
years old, which is approximately 5 years younger
than the respective study.

EAOC is characterized as the development of
ovarian cancer in the ipsilateral or contralateral
ovarian endometriosis or pelvic endometriosis, with
histological findings compatible with an endometrial

origin. It requires the absence of primary tumor
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sites and histopathological evidence of transition
from benign endometriosis to malignant tumor#°.
This latter aspect poses a challenge in the clinical
setting, as benign epithelial tissues in endometriosis
are often replaced by malignant lesions. However,
in our case, the endometriosis tissue was present
alongside the endometrioid ovarian cancer, which
confirms the EAOC diagnosis.

EAOC is typically associated with early-stage and
low-grade disease!, which aligns with our case, as
our patient was diagnosed with endometrioid
ovarian carcinoma stage IC3, FIGO grade 1. Early
diagnosis of EAOC may be attributed to symptoms
related to endometriosis, including dysmenorrhea,
chronic pelvic pain, dyspareunia, or new onset of
lower abdominal bloating. A study found that more
than 70% of 33 patients experienced malignant
transformation within a decade of monitoring
their endometriomas’. In our case, the patient was
diagnosed with endometrioid ovarian cancer twelve
years after her initial diagnosis of endometriosis.

the

EAOC include molecular genomic alterations,

Factors contributing to development of

oxidative stress, inflammation, and hormonal
influences such as hyperestrogenism®. However,
currently, no single biomarker can predict the
malignant transformation of endometriosis. A
recent systematic review revealed altered expression
in the phosphoinositide 3-kinase (PI3K)/AKT/
mTOR pathway, p53, ARIDIla, estrogen and
progesterone receptors, transcriptional, nuclear,
and growth factors in atypical endometrioma
compared to endometriosis8. In this report, we used
Ki-67, ER, and p53 to investigate the malignant
transformation of endometriosis into EAOC. Ki-67
can be used to predict the premalignant potential
of atypical endometriosis, as its expression increases
from endometriosis to atypical endometriosis and
eventually to cancer, which is consistent with our
case. A study showed no difference between p53
staining of invasive EAOC and its precursor lesion®.
Our [HC study showed different results, where p53
staining is stronger in endometriosis compared

to EAOC. Marked p53 expression in benign



endometriosis with weaker staining in malignant
tissues represents an unusual pattern, potentially
indicating non-pathogenic protein accumulation
or wild-type overexpression unrelated to mutation.
According to a study, low p53 staining is associated
with a more favorable prognosis of endometrioid
ovarian cancer. However, in our case, the disease
was rapidly progressing and the prognosis remains
poor. This could be explained by other mutations
such as mismatch repair proteins (MMR) and
(POLE)

mutations, which contribute to carcinogenesis

polymerase € exonuclease domain
progression!®. A previous study
demonstrated higher ER expression in EAOC

compared to endometriosis!l. In contrast, in our

and tumor

case, ER expression was similarly strong in both
the endometriosis foci and the cancerous tissue
samples. Our IHC study indicates the possibility
of malignant changes of endometriosis since there
was a high proliferation index in the endometriosis
tissue, strong positive ER staining, and strong p53
staining, although no cell atypia was found in the
pathology examination.

The EAOC and

de novo ovarian cancer are similar, involving

management strategies for
complete surgical intervention, either by primary
cytoreductive surgery or by interval cytoreductive
surgery, followed by
chemotherapy. The 10-year survival rate of EAOC
is 90%3. Our patient died two years after the

cancer diagnosis, despite an early-stage diagnosis,

platinum-taxane-based

partly due to chemotherapy-related coagulopathy!?.
This case is unique due to the rapid growth and
poor prognosis of EAOC, which differ from
those described in the existing literature. EAOC
typically evolves gradually from pre-existing benign
endometriotic lesions to atypical endometriosis
to invasive carcinoma over several years’. In this
case, the diagnosis shifted from endometrioma
to endometrioid ovarian cancer within just two
months based on the pathologic findings, although
the possibility of cellular atypia in the endometriosis
sample cannot be excluded. Fertility-sparing surgery
was initially planned despite the sign of malignancy
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found during ultrasound examination, which then
delayed the complete surgical staging by about a
month. This could have contributed to the delay
in more aggressive treatment. The significant size
and persistent endometriosis, along with the rapid
enlargement of the ovarian mass, raise concerns and
necessitate both surgical intervention and thorough
pathological assessment.

Conclusions

This case reveals a rare, rapidly progressing
EAOC in a younger patient. Despite an early-
stage diagnosis, aggressive histopathology makes
the prognosis remain poor. The abrupt shift from
benign endometrioma to carcinoma underscores
the need for vigilant longterm monitoring and
careful histopathology assessment in persistent
endometriosis beyond ten years. Tailored diagnostic
protocols may improve outcomes in atypical EAOC
presentations.
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