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Abstract: In Rwanda, one of the main causes of infant deaths is neonatal sepsis and it is claimed that 61 percent of newborns
with low birth weight perished as neonates in 2017 due to sepsis. The main objective of this study was to assess prevalence and
Factors associated with neonatal sepsis at Rwamagana Level 11 Teaching Hospital. A quantitative approach, non-experimental,
retrospective cross-sectional study design was used. To determine factors and the prevalence of neonatal sepsis, Researcher
randomly selected 238 neonatal files out of the 588 newborns admitted from June 2022 to December, 2023. Data on socio
demographic traits, neonatal health-related information, maternal health-related information, and medical procedure health-
related information were gathered using a standardized questionnaire. The data were collected from the files, and information
was entered on the given questionnaire. To conduct Data analysis, we used IBM SPSS package version 23 where by a descriptive
analysis was conducted in form of frequency tables and percentages, for social-demographic characteristics, the prevalence and
factors associated with neonatal sepsis were presented in the form of percentages and frequency tables. Finally, the researcher
examined factors for newborn sepsis using Bivariate and multivariate analysis. Results: Among 238 neonates, majority were
males accounting for 51.18% (n=122) of the neonates while female neonates accounted for 48.82 %(n=116). the majority of
neonates had low birth weight (< 2500gm), representing 50.47% (n=120) while 49.53% (n=118) had normal birth weight (>
2500mg) and no one who had either extremely high birth weight (>4000mg or extremely low birth weight (<1000 or 1500mg). The
largest group of neonates had delivered at Hospital, comprising 59.48% (n=142) of the sample. A smaller percentage had delivered
at Health center (31.99%, n=76). Only a few of neonates (8.53%, n=20) had delivered at home. About gestational age of neonates
admitted at Rwamagana Level Il Teaching Hospital, majority (56.6%, n=135) of neonates were delivered at gestational age less
than 37 weeks while the rest (43.4%, n=103) of neonates were delivered at gestational age that is equal or greater than 37 weeks.
About sociodemographic factors of mothers, majority of mothers were multipara accounting for (82%, n=195) while the rest
were primipara accounted for 18 %(n=43). The majority of mothers had attended ANC visits, representing 97% (n=231) while
3% (n=7) did not received any visit. The most proportions of mothers had prolonged labor (82%, n=195) compared to normal
labor (18%, n=43). Regarding the Birth attendant and vaginal examination, the largest group of mothers had examined more
than four times, comprising 91% (n=217) of the sample. The prevalence of neonatal sepsis at Rwamagana Level 1l Teaching
Hospital was 14.8%. Regarding the factors associated with neonatal sepsis bivariate and multivariate analysis revealed that being
in age group (p= 0.025) and gestational ages (p=0.004) were a statistically significant associated with neonatal sepsis. Strong
association with sepsis was found with neonatal age from 0-3 days (aOR: 2.769; 95% CI 1.312-5.843; p = 0.008), and gestational weeks
< 37 weeks or >37 weeks (aOR: 4.149; C1 1.1878-9.167; p < 0.004).1n conclusion, neonatal sepsis was high and implementing these
recommendations such as community awareness programs as well as resource allocation can help reduce the prevalence of
neonatal sepsis and improve overall neonatal health outcomes in Rwamagana Level Il Teaching Hospital.
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1. INTRODUCTION

Sepsis refers to a dysregulated host response to infection that results in potentially fatal organ failure (Singer et al.,
2016).According to (Adatara et al., 2019) the cause of 26% of newborn fatalities globally is neonatal sepsis. Neonates are
extremely susceptible to sepsis; nevertheless, many nations do not have accurate incidence estimates for this age range
(Fleischmann-Struzek et al., 2018). According to the Global Burden of Disease (GBD) Study 2016-2017, Globally there
were 1.3 million newborn sepsis incident cases each year (James et al., 2018). According to (World Health Organization,
2024), In the first 20 days of life, 2.3 million children worldwide perished due to sepsis in 2022 and about 6500 neonatal
fatalities occur each day, making up 47% of all child deaths under the age of five.
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Low- and middle-income countries (LMICs) are disproportionately affected by the high prevalence of infectious illnesses
that afflict newborns (Fleischmann et al., 2021).and inadequate access to medical facilities that are staffed and equipped
appropriately (Nwankwor et al., 2019). According to (Ranjeva et al., 2018) Neonatal sepsis and subsequent long-term
morbidity are estimated to have cost between 5.3 and 8.7 million disability-adjusted life years in sub-Saharan Africa alone
in 2014. According to 2014 estimates, the region has seen an estimated economic cost from neonatal sepsis of up to US$469
billion.

In Tanzania, according to (Jabiri et al., 2016) neonatal sepsis significantly contributes to neonatal mortality and according
to estimates 31.4% of newborns developed sepsis in Dar es Salaam. In Ghana, Newborn sepsis is falling, according to
(Adatara et al., 2019), neonatal sepsis remains a substantial global and specifically African barrier to progress in lowering
specific mortality rates. Additionally, newborns between the ages of 0 and 7 days had a 2.19-fold higher risk of developing
sepsis than adults did.

The global newborn sepsis burden is largest in South Asia and sub-Saharan Africa and According to reports in 2013, 38.9%
of all newborn deaths attributable to sepsis occurred in South Asia (Naghavi et al., 2017) and (Liu et al., 2016).Infections
that result in sepsis account for one-fifth of the 2.7 million newborn fatalities globally each year, and they account for
around 25% of neonatal deaths in South Asia and sub-Saharan Africa (Aseffa & Abathun, 2020). According to Aseffa and
her colleague (2020), newborn sepsis is 40 times more common and fatality rates in middle-income nations are two times
higher than in high-income countries (Aseffa & Abathun, 2020).

According to (Wakjira Basha et al., 2020) in 2016, the most common reason for infant mortality in Ethiopia was neonatal
sepsis, which was responsible for more than one-third (33%) of all neonatal deaths. The 2016 Ethiopia Demographic and
Health Surveys found that for every 1,000 live births, there were 29 neonatal deaths. On top of that, a 2017 investigation
carried out in a few hospitals in Hashemene Town, Oromia Regional state, discovered that 190 (or 77.9%) of the 244 infants
admitted to the NICU had newborn sepsis (Getabelew et al., 2018).

One of the main causes of infant deaths in Rwanda is neonatal sepsis (UNICEF Office for Rwanda, 2017). According to
data from the UNICEF Office for Rwanda, in 2017 ,61 percent of newborns with low birth weight (less than 2500 gm) and
39 percent of newborns with low birth weight (normal birth weight) perished as neonates. According to the audited statistics,
district/provincial hospitals were responsible for 63% of neonatal mortality, followed by healthcare facilities (24%), and
families (4.5%). In addition, 89% of fatalities occurred within the first week, and 58% occurred within the first 48 hours of
birth. Prematurity (32%), sepsis/infection (10%), and birth asphyxia (39%), among other factors, are the main causes of
neonatal deaths. The audit also revealed that 49% of neonatal deaths were related to delayed care seeking, with 27% of late
decisions made during childbirth and 24% of neonatal deaths being caused by insufficient neonatal case management
(UNICEF Office for Rwanda, 2017).

Factors for neonatal sepsis are often numerous, and they are divided into groups based on when the condition first appears.
Premature membrane rupture (greater than 18 hours), fetal distress, maternal pyrexia (less than 38 C), or overt illness like
a UTI, gastroenteritis, or gonorrhea are factors for early sepsis start. Numerous vaginal examinations, premature birth, a
previous child's history of GBS infection, and the presence of GBS bacteria during current pregnancy are additional
Factors(Aseffa and Abathun, 2020). Long-term hospitalization, such as with a preterm newborn in a NICU, the presence
of foreign bodies like intravenous catheters and endotracheal tubes, as well as cross-infection by caregivers and other
patients, are additional Factors for late-onset sepsis (Gollehon, 2019). Neonatal mortality in Rwanda is 20 per 1000 live
births, and neonatal infection is the third leading cause of neonatal mortality after prematurity and birth asphyxia.

Neonatal sepsis is a problem in Rwamagana as well, according to the one study on neonatal health done by (Kayinamura
et al., 2010) at RPH neonatal sepsis was the third most frequent diagnosis, accounting for 30% of cases, and one of the
main causes of early neonatal mortality. Therefore, this study assessed the prevalence and associated factors of neonatal
sepsis at Rwamagana Level Il Teaching Hospital and the results of this study helped to update the newborn sepsis rates and
Factors at Rwamagana Level 1l Teaching Hospital. The main objective of this study was to assess prevalence and factors
associated with neonatal sepsis at Rwamagana Level Il Teaching Hospital in Rwanda.

It was guided by the following specific objectives:
i. To determine prevalence of neonatal sepsis at Rwamagana Level 1l Teaching Hospital in Rwanda.
ii. To identify the factors associated with neonatal sepsis at Rwamagana Level Il Teaching Hospital in Rwanda.
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2. THEORETICAL FRAMEWORK

The social ecological model is primarily a multi-level, systems theory framework for analyzing and understanding social
systems and interactions between individuals and environments. It was applied to epidemiology in 1996 by Mervyn Susser
and Ezra Susser and in 2005, Urie Bronfenbrenner fit the model to its current design as and within a systems theory (Ezra
Susser, MD, DrPH, 2022).Social-ecological Model was developed at first time by Psychologist Bronfenbrenner’s in 1970s,
in united states of America, Michigan university to further understanding of the dynamic interrelations among various
personal and environmental factors (Cherry, 2023). According to(Kilanowski PhD, 2017) the CDC have adapted the social
ecological model for various health promotion endeavors to include the spheres of interpersonal, organizational, community,
and policy.

Furthermore CDC used a four-level social-ecological model to better understand violence and the effect of potential
prevention strategies(The Social-Ecological Model, 2022).In addition, this model was also used by (Newman-Temmerman
et al., 2015) in their research article called Global Estimates of Prevalence and Incidence of Four Curable Sexually
Transmitted Infections in 2012 Based on Systematic Review and Global Reporting where they found that the global
prevalence and incidence of urogenital chlamydia, gonorrhea, trichomoniasis, and syphilis in adult men and women aged
15 to 49 years remain high, with nearly one million new cases of curable STI acquired each day.

This makes them to use the Socio-Ecological Model to develop a practical solution to reduce the effect of STDs in their
society. This model is also applied to this study of assessing the prevalence and factors associated with neonatal sepsis
because of access to and outcomes of preventive services in neonates and children in general vary based on features of
children’s social ecology, including family and community contexts. The proposed five-stage socio-ecological model
considers multiple contextual dimensions of pediatric protecting from neonatal sepsis such as individual, interpersonal,
organizational, community or population, and public policy(Graif et al., 2021). The social ecology of children, which
includes family and community settings, has a significant impact on the availability, application, and results of pediatric
and developmental screenings; nevertheless, models of pediatric preventive care currently seldom take these social
dynamics into account.

This five-stage ecological model can be used to assess prevalence and Factors associated with neonatal sepsis at Rwamagana
Provincial Hospital in Rwanda because of Each of stage represents specific facets and components of both societies and
how they may relate, either positively or negatively to the neonatal sepsis. In addition, its effectiveness of comprehending
the many forms of assistance and prospective directions for future advancements in the developmental and medical
examinations for children. Therefore, Regular care of children and neonates could be enhanced by implementing this
strategy, potentially leading to better individual and population outcomes in Rwamagana provincial hospital.

3. CONCEPTUAL FRAMEWORK

Independent variables Dependent variables
Mother related factors

1. mother’s infections (urinary and
genital tract infections).

2. Maternal fever =387C

3.Frequent vaginal examinations
4.Premature rupture of
membranes>8hrs.

5.Delivery mode and place of delivery
6.Maternal age

Neonates related factors

l.nconate age

% ”| Prevalence of Neconatal sepsis

2.gestational age Intervening variable
3.birth weight
4.malformations Government Health related Policies.

5.Birth asphyxia

6.Birth trauma

7.Chlorexidine application
Clinical related factors

1. Resuscitation at birth
2.Invasive procedures

3.Medical procedures

4 Prolonged parenteral nutrition
5.Mechanical ventilation use

Source: (Researcher,2023)
Figure 1: Conceptual Framework
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4. RESEARCH METHODOLOGY
1. Research design

Quantitative approach, Retrospective cross-sectional study design was conducted among neonate admitted at Rwamagana
Level 2 Teaching Hospital from June to December 2023. Where the researcher assessed prevalence and factors associated
with neonatal sepsis.

Research Setting

A public institution, Rwamagana Level 2 Teaching Hospital is located 60 kilometers from Kigali in the Eastern Province's
Rwamagana District, Kigabiro Sector, and Nyagasenyi cell. It was established in 1949 as a medical facility for mine
workers. It changed its name to Public District Hospital in 1952. Upgraded to Rwamagana Level 11 Teaching Hospital on
May 14, 2014. May 14", 2014. Rwamagana Level 2 Teaching Hospital offers specialized curative and preventive health
care in the four major specialities of  Surgery, Paediatrics, Gynecologic-obstetrics and Internal Medicine. Rwamagana
Level 2 Teaching Hospital is an open health research field and offer evidence-based clerkship teaching of multidisciplinary
health disciplines including under and post graduate medical trainees, general and hospital nursing, midwives, lab
technicians, and other paramedics trainees. Neonatology service of Rwamagana Level Il Teaching Hospital had average
monthly admission of 72 neonates, have three rooms, whereby it has the first room to take care of those neonates who needs
special care like varying temperature that room have seven incubators then the second room is for neonates who needs
kangaroo mother care it has 8 beds and the other room for neonates who are with their mother and are not critically ill have
ten beds. In addition to that have thirteen nurses and one pediatrician who work in those services.

Target Population

The group of people known as the study population was chosen based on inclusion and exclusion criteria related to the
variables being examined (Ibrahim & Marcaccio, 2023). The study population will be neonates from day 0 to day 28 of life
and who was admitted in neonatology service at Rwamagana Level 2 Teaching Hospital from June to December 2023.
Neonatology services have admitted 588 neonates from June to December 2023. Only 238 neonatal files were enough to
represent the whole study population.

Sample Design
Sample Size

The number of individuals chosen from the general public who were thought to be representative of the real population in
that particular study is referred to as the sample size (Henly, 2018). In order to generalize the results to the population, a
sample size must be sufficient. Utilizing the formula provided by Taro Yamane in 1967, a sample was obtained for this
study.

n= Where e: is the marginal error fixed at 5% = 0.05, n: is the sample size, and N: is the entire population (Fox &

_N

1+N(e?)

Hunn, 2009)
Let's compute the sample size with this formula.
N= 588, e= 0.05, n is sample size

_ N _ 588  _ 588
1+N(e?) 1+588(e2) 1+588(0.0025)

n

=288 _ 3% _ 23805 thisis approximately to 238 neonates.
1+1.47 2.47

After using this formula, Researcher had 238 neonates which were equal to 238 neonatal files where data was picked from.
With all babies admitted to Rwamagana neonatology services between June and December 2023 as the study population,
this formula was used to evaluate the prevalence of neonatal sepsis and Factors connected to neonatal sepsis.

Sampling Technique

First, a simple random sampling strategy was used to determine the prevalence of neonatal sepsis. Researcher did this by
gathering all the neonatal admission files from June to December 2023, writing the file number on each paper, and then
randomly selecting papers from the file until reaches the desired sample size. In assessing factors, Researcher took that files
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that was used for assessing prevalence and was also used them to found out factors. Therefore, the files were picked up to
be used for gathering data and this was of good important because it was useful in decrease of confounding variables.

Data Collection Methods
Data Collection Instrument

Primary data were obtained using a structured questionnaire administered in English or Kinyarwanda language. The
questionnaire was pre-tested in a health facility outside the study area in order to establish its validity and reliability .The
researcher decided to use this questionnaire because it was developed based on reviewed related literature on Factors of
neonatal sepsis such as low APGAR score in the fifth minute, resuscitation at birth, , hypertensive disorders, bleeding
disorder, UTI/STI, PROM and others(Nyma et al., 2020).

It had five sections and a total of 36 questions. First, there was 8-question section on the socio-demographics of the mother
and the newborn; then, there were 15 questions on factors connected to maternal health; then, there were 6 questions on
factors related to neonatal health; and, finally, there was a section on health care. It consisted of six questions and practice-
related elements, with the fifth portion determining whether a newborn has been diagnosed with neonatal sepsis. The data
collected from neonate files will record them on study tool for each part with a cross (x) in the box and their writing in the
space provided. At the Rwamagana Level 2 Teaching Hospital, researcher will examine the prevalence and factors of
newborn sepsis using the information recorded on the questionnaire.

Data Collection Procedure

Researcher begun the process of collecting data at Rwamagana Level Il Teaching Hospital after receiving permission from
the data collection center, and did so by first providing information regarding the research, such as the study's purpose,
considerations to be made during the data collection period, and tools that was used to the administration of Rwamagana
Level 1l Teaching Hospital, especially neonatal patients. Finally, after the explanation of the research to the available head
of neonatal services, other healthcare professionals and after obtaining consent from the hospital’s administration to have
access to the concerned files Researcher started by filling of information from the file picked randomly to the questionnaire
so as to answer the questions provided on the questionnaire without writing down their names. The answers that were
provided, acted as basis for analysis and conclusion.

5. RESEARCH FINDINGS AND DISCUSSION
Socio-demographic characteristics of neonates admitted at Rwamagana Provincial Hospital

Table 1: Socio-Demographic Characteristics of Neonates

Variables Freq(n=238) Percentages (%)
Gender

Male 122 51.18

Female 116 48.82
Birth weight

<2500 120 50.47

>2500 118 49.53
Mode of delivery

Caesarean 185 77.73

Vaginal 53 22.27
Place of birth

Hospital 142 59.48

Health center 76 31.99

Home 20 8.53
Gestational Age (Weeks)

<37 135 56.6

>37 103 43.4
Apgar at 10min

<6 57 23.81

>7 181 76.19
Malformation/Neonate

Yes 26 11

No 212 89

Page | 149
Research Publish Journals



http://www.researchpublish.com/journalss/IJHS
https://www.researchpublish.com/
https://www.researchpublish.com/

International Journal of Healthcare Sciences [ISSN 2348-5728 (Online)
Vol. 13, Issue 1, pp: (145-159), Month: April 2025 - September 2025, Available at: www.researchpublish.com

Mechanical ventilation/Neonate

Yes 2 1

No 236 99
Resuscitated

Yes 14 6

No 224 94
Neonatal sepsis

Yes 35 14.8

No 203 85.2
Age group in days

0-3 days 208 87.44

4-28 days 30 12.56

Source: Primary data, 2024

The study involved both males and female neonates, with the majority of males accounting for 51.18% (n=122) of the
neonates. The slight majority were female neonates accounted for 48.82 %( n=116). The majority of neonates had low birth
weight (< 2500gm), representing 50.47% (n=120) while 49.53% (n=118) had normal birth weight (> 2500mg) and no one
who had either extremely high birth weight (>4000mg or extremely low birth weight (<1000 or 1500mg). This distribution
suggests that most neonates admitted at neonatal units of Rwamagana Level 2 Teaching Hospital were are at a higher risk
for various health issues, both immediately after birth and later in life as well as increased susceptibility to infections. The
sample had a higher proportion of neonates who delivered through Caesarean section (77.73%, n=185) compared to
spontaneous vaginal delivery (22.27%, n=53), indicating that caesarean delivery predominantly take on the vaginal delivery
at Rwamagana Level 2 Teaching Hospital. Regarding the place of delivery, the largest group of neonates had delivered at
Hospital, comprising 59.48% (n=142) of the sample. A smaller percentage had delivered at Health center (31.99%, n=76).
Only a few of neonates (8.53%, n=20) had delivered at home. About gestational age of neonates admitted at Rwamagana
Level 2 Teaching Hospital, majority (56.6%,n=135) of neonates were delivered at gestational age less than 37 weeks while
the rest (43.4%,n=103) of neonates were delivered at gestational age that is equal or greater than 37 weeks. This
demonstrates that most neonated admitted at Rwamagana Level 2 Teaching Hospital were premature while the rest were at
term.

The majority (89%,n=212) of neonates had no malformation while the rest (11%,n=26) of neonates had got malformation,
most of neonated(99%,n=236) did not received mechanical ventilation while the rest (1%,n=2) received mechanical
ventilation. The sample had a higher proportion of neonates (94%, n=224) who did not resuscitate in their life while the rest
(6%, n=14) of neonates had been resuscitated.

Socio-demographic characteristics of mothers with neonates admitted at Rwamagana Level 2 Teaching Hospital

Table 2: Socio-Demographic Characteristics of Mothers

Variables Freq(n=238) Percent(%b)
Parity Primipara

Multipara 43 18

195 82

ANC Visits

Yes 231 97

No 7 3
Prenatal care visits

Once 2 1

Two times 10 4

Three times 133 56

Four times 93 39
Duration of labor Normal labor 43 18

Prolonged labor 195 82
Birth attendant/\VVaginal examination

Between 1 and 4 times 21 9

More than 4 times 217 91

Page | 150
Research Publish Journals



http://www.researchpublish.com/journalss/IJHS
https://www.researchpublish.com/
https://www.researchpublish.com/

International Journal of Healthcare Sciences [ISSN 2348-5728 (Online)
Vol. 13, Issue 1, pp: (145-159), Month: April 2025 - September 2025, Available at: www.researchpublish.com

Fever on Labor

No 238 100
Amniotic Fluid/foul smelling

No 238 100
PIH/Eclampsia on pregnancy

No 238 100
Vaginal Bleeding on pregnancy

Yes 5 2

No 233 98

UTI/STI on Pregnancy

No 238 100
Chorioamnionitis/delivery

No 238 100
History of PROM on delivery

No 238 100

Total 238 100

Source: Primary data, 2024

The study involved both multipara and primipara mothers, with the majority of multipara mother accounting for (82%,
n=195) of the mothers. The slight majority were primipara mothers accounted for 18 %( n=43).The majority of mothers had
attended ANC visits, representing 97% (n=231) while 3% (n=7) did not received any visit. The most proportions of mothers
had prolonged labor (82%, n=195) compared to normal labor (18%, n=43), indicating that prolonged labor predominantly
take on normal labor among mothers with neonates admitted at Rwamagana Level 2 Teaching Hospital. Regarding the Birth
attendant and vaginal examination, the largest group of mothers had examined more than four times, comprising 91%
(n=217) of the sample. A smaller percentage had examined between one and four times (9%, n=21). The sample had a
higher proportion of mothers (100%, n=238) who did not have fever on labor, amniotic fluid with foul smelling, Pregnancy
induced hypertension, urinary tract infections or sexually transmitted infections on pregnancy as well as chorioamnionitis
and there was no history of Pre mature rapture of membrane (PROM) on pregnancy, while a smallest proportion of mothers
(2%, n=5) had vaginal bleeding.

Prevalence of Neonatal Sepsis among Neonates

Table 3: Prevalence of Neonatal Sepsis

Variables Frequency (n=238) Percent (%)
Laboratory/Neonatal Sepsis

Yes 35 14.8

No 203 85.2
Total 238 100

Source: Primary data, 2024

This above table indicates that the majority (85.2%, n=203) of neonates have not been diagnosed with neonatal sepsis while
the rest (14.8%, n=35) had sepsis. Therefore, the prevalence of neonatal sepsis was 14.8% at Rwamagana level 2 teaching
Hospital.

85.2% with out
neonatal sepsis

Source: Primary data, 2024
Figure 2: Prevalence of Neonatal sepsis at Rwamagana Level 2 Teaching Hospital
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The figure above presents the prevalence of neonatal sepsis among neonates admitted at Rwamagana Level 2 Teaching
Hospital, Rwanda. Out of 238 neonates, 34(14.8%) had neonatal sepsis while 203 (85.2%) of neonates had not the sepsis.
This indicates that the prevalence of neonatal sepsis at Rwamagana Level 2 Teaching Hospital was 14.8%.

Table 4: Bivariate Analysis of Factors Associated with Neonatal Sepsis

Variable Category (S\is:)is Developed z(;es) SDZBZifO’::; (No) Z:)Io) ((;tli)-Square p-value
Sex Male 122 14.68% 107 87.96%  0.137 0.733
Female 116 15.75% 100 86.41%

Age group (days) 0-3days 208 22.67% 184 88.62%  5.013 0.025
4-28 days 30 6.79% 23 77.36%

Birth weight <2500g 120 18.02% 102 84.98%  6.026 0.157
>2500g 118 12.42% 106 89.47%

Types of delivery Caesarean 185 8.51% 86 91.49%  3.975 0.163
Vaginal 53 46.02% 282 85.98%

Malformation/Neonate Yes 26 3.36% 22 87.06% 0.012 0.964
No 212 27.05% 184 87.24%

Gestational age <37 135 21.46% 114 841% 104520  0.004

(weeks) weeks
i:’gks 103 9.00% 94 91.26%

Apgar score <6 57 7.37% 49 87.06% 0.307 0.671
>7 137 16.00% 121 88.24%

Source: Primary data, 2024

The findings from table above indicates the bivariate analysis that was performed and revealed that being in age group (p=
0.025) and gestational ages (p=0.004) in the context of factors associated with neonatal sepsis suggests that there were a
statistically significant associated with neonatal sepsis. Regarding the multivariate analysis, there was no significant
association between Apgar score and neonatal sepsis (p=0.671). Strong association with sepsis was found with neonatal age
from 0-3 days ( p = 0.008), and gestational weeks < 37 weeks or >37 weeks (p < 0.004).

Table 5: Bivariate of Maternal Factors Associated with Neonatal Sepsis

Variable Category

Developed (Yes)

Sepsis % (Yes)

Sepsis Not

Developed (No)

% (No)

Chi-Square

x?) p-value

Parity Primipara 43

Multipara 195

Duration of Normal labor 43
Labor

Prolonged 195

labor
Fever on

212

Labor Yes

No 26

8.47% 39

13.78% 168

14.29% 36

12.77% 170

12.88% 215

11.54% 23

91.53% 1.095 0.277

86.22%
85.71% 0.
87.23%
87.12% 0.
88.46%

035 0.905

022 0.843

Source: Primary data, 2024

The findings from table above indicates the bivariate analysis of maternal factors associated with neonatal sepsis that was
performed and revealed that there was not statistically significant with neonatal sepsis. Therefore, being either primipara or
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multipara (p= 0.277), having four times of ANC visits (p=0.673), duration of labor (p=0.905), presence of fever on labor
(p=0.834) and other maternal factors in the context of factors associated with neonatal sepsis suggests that there were not
a statistically significant associated with neonatal sepsis.

Table 6: Bivariate Analysis of Hospital Related Factors Associated with Neonatal Sepsis

Variable Sepsis Developed % Sepsis Not % Chi-Square p-value
(Yes) (Yes)  Developed (No)  (No) (0.9)

ANC Visits

Yes 231 22.22% 7 77.78% 0.627 0.373

No 7 12.13% 324 87.87%

Number of ANC Visits

Once 2 22.64% 7 82.43%  3.401 0.065

Two times 10 12.98% 54 87.02%

Three times 133 15.89% 117 88.23%

Four times 93 12.65% 82 88.4%  0.673 0.411

Place of Delivery

Hospital 142 15.85% 126 88.84% 3.365 0.3

Health center 76 14.81% 64 85.19%

Home 3 16.67% 16 83.33% 0.417 0.342

Birth Attendant/VVaginal

Examination

Between 1 and 4 times 21 17.5% 99 82.5% 3.022 0.082

More than 4 times 217 12.3% 190 87.7%

Source: Primary data, 2024

The findings from table above indicates the bivariate analysis of institutional factors associated with neonatal sepsis that
was performed and revealed that there was not statistically significant with neonatal sepsis. Therefore, being either having
four times of ANC visits (p=0.673), place of delivery such like Home, Health center (p=0.342,p=0.3) , and other Hospital
factors in the context of factors associated with neonatal sepsis suggests that there were not a statistically significant
associated with neonatal sepsis.

Table 7: Multivariate analysis of factors associated with neonatal sepsis.

Variable Group No(n) % (COR) No (n) % (AOR) aOR (95% CI)  p-value

Age group (days) 0-3days 208 22.67% 184 88.62% 2.769 (1.312-5.843) 0.008*
4-28 days 30 6.79% 22 77.36% 1 -
Gestational age (weeks) < 37 weeks 135 21.46% 114 84.1%  4.149(1.878-9.167) <0.001**

> 37 weeks 103 9% 94 91.26% 1 -

Source: Primary data, 2024

The findings from table above indicates the Multivariable analysis that was conducted only for the neonate factors that
showed significant association with neonatal sepsis in bivariate analysis which were neonate age and gestational weeks.
The group of infants aged 0-3 days has a Crude Odds Ratio (COR) of 2.769, indicating that infants in this age group are
2.769 times more likely to experience neonatal sepsis compared to those in the 4-28 day group , with a p-value of 0.008,
which is statistically significant at p < 0.05.Neonates in this age group serve as the reference category with a COR of 1),
meaning they have the baseline risk for the neonatal sepsis. After controlling for potential confounders, the Adjusted Odds
Ratio (AOR) for neonates aged 0-3 days was 2.769 (95% CI: 1.312-5.843). This suggests that even after adjustment,
neonates aged 0-3 days still have 2.769 times higher odds of experiencing the neonatal sepsis compared to those aged 4-28
days.
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The confidence interval (1.312-5.843) does not cross 1, supporting the statistical significance of the result. About
Gestational Age (weeks), those of < 37 weeks (preterm) especially neonates born at less than 37 weeks of gestation have a
Crude Odds Ratio (COR) of 4.149, which means they are 4.149 times more likely to experience neonatal sepsis compared
to those born at 37 weeks or more, with a p-value < 0.001, indicating this result is highly significant. And those of > 37
weeks (term) that born at or after 37 weeks of gestation are the reference group, with a COR of 1. After adjusting for
confounding variables, the Adjusted Odds Ratio (AOR) for preterm infants (< 37 weeks) is 4.149 (95% ClI: 1.878-9.167),
indicating that preterm infants are still 4.149 times more likely to experience sepsis compared to full-term infants. The
confidence interval (1.878-9.167) does not cross 1, confirming the statistical significance. Therefore, neonates in the 0-3-
day age group are at significantly higher odds of the sepsis compared to those in the 4-28-day age group. Preterm infants
have significantly higher odds of experiencing the sepsis compared to term infants (>37 weeks). Both variables age group
and gestational age show statistically significant results in relation to the neonatal sepsis, with adjusted results confirming
the robustness of these associations.

Discussion of findings:

The objective of this study was to assess prevalence and factors associated with neonatal sepsis among neonates admitted in
Rwamagana Level 2 Teaching Hospital, Rwanda and neonatal sepsis prevalence was 14.8%. Reducing maternal and children’s
mortalities is a global priority to achieve Sustainable Development Goals, and to implement United Nations Global Strategy
for Women, Children and Adolescent health (Lawn, Joy E et al.,2014). Although Rwanda is one of the few nations in Africa
to have met the fourth Millennium Development Goal, which aims to lower child mortality, the neonatal mortality rate
remains extremely concerning. Neonatal sepsis is still a leading cause of neonatal morbidity and mortality in Rwanda,
including in the Rwamagana Level 2 Teaching Hospital. The 14.8% neonatal sepsis prevalence found in this study is almost
similar to results reported in the study done by (Yismaw et al., 2019) in Ethiopia where by the prevalence was11.7%. It is
also consistency with the findings from the study done by (Kayom et al., 2018) in Uganda where the prevalence of neonatal
sepsis was 11%.But it is lower compared to the study done by (Geyt & Hauck, 2016) in Kenya and (Olorukooba et al.,
2020) in Nigeria where by the prevalence of neonatal sepsis was 23.9% and 37.6% respectively. The difference in neonatal
sepsis prevalence may be due to the difference in the definitions of sepsis and the study settings in terms of infection
prevention and control, staffing, funding, and policy.

Blood cultures were not routinely performed in suspected cases, with only 26(11%) of the cases of suspected sepsis confirmed
by culture. This could be due to the long interval between sending and receiving the culture results that might push doctors to
treat suspected sepsis empirically. The predominance of Group B streptococcal bacteria was noted and the sensitivity
pattern was similar to the findings from the research conducted by (Geyesus et al., 2017)where the isolated bacteria were
sensitive to ampicillin and Gentamycin. The findings of currentstudy are different from a study done in Sudan that reported
susceptibility of Klebsiella pneumoniae of 87% toCiprofloxacin, and 81% to meropenem, which was caused by a variation
of antimicrobial susceptibility patterns in bacteria (Niluka Dilrukshi et al., 2023).

Multivariable analysis revealed that small gestational age (pre term) and postnatal age (post term) were both statistically
significantly associated with neonatal sepsis. Neonates aged 0-3 days were more likely to develop sepsis which is comparable
with the study done by (G/eyesus et al., 2017) in Ethiopia neonates. Premature rupture of membrane, place of delivery,
fever on labor Apgar Score <7 at 10 min, low birth weight, meconium-stained amniotic fluid and foul-smelling amniotic fluid
were not found to be associated factors, in contrast to the studies done by (Gebremedhin et al., 2016) in Ethiopia.

In this study results showed that Group B streptococcal bacteria was the most isolated bacteria found in neonatal and maternity
wards. The study done in Morocco on neonatology environment reported the presence of different bacteria including
Klebsiella pneumoniae, coagulase-negative staphylococci and other Enterobacteriaceae (John et al., 2015).

The presence of those bacteria isolates in the neonatal and maternity settings highlights the need to regularly monitor their
environment and execute infection control by improving hygiene and sanitation. According to this study conducted at
Rwamagana Level 2 Teaching Hospital , the prevalence of newborn sepsis was 14.8%, and there were noteworthy
correlations between the condition and both gestational age (<37 weeks or >37 weeks) and neonatal age (0-3 days).
However, the study's limitations include its cross-sectional design, which does not allow for causal inference, and the
potential bias introduced by relying on self-reported data. The results were derived from a single institution, which limits
the external validity and generalizability of the findings (Sauer et al., 2023; Adams et al., 2022). Therefore, in this study
etitled as "Prevalence and Factors Associated with Neonatal Sepsis at Rwamagana Level 1l Teaching Hospital in Rwanda"
was impossible to establish a causal link between the factors identified and neonatal sepsis. The chronological sequence of
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events leading to newborn sepsis cannot be observed since the study was cross-sectional that only offer a snapshot of the
data at one particular moment in time. Because of this, although the study discovered associations between newborn sepsis
and variables including gestational age and neonatal age, it was unable to conclusively determine whether these factors
cause sepsis directly or if they are only linked to its occurrence (Bintabara et al., 2023).

Another drawback was that the study only used data from one hospital, which may have limited how broadly the results
may be applied. Not all medical facilities in Rwanda may be represented by Rwamagana Level 1l Teaching Hospital,
especially those located in rural areas or in places with distinct healthcare infrastructure. The results may not be as applicable
to other hospitals or situations across the nation, where newborn care practices and infrastructure may differ, due to this
selection bias. Moreover, maternal health was not taken into consideration in the study, despite the fact that it may have an
impact on the prevalence and factors of newborn sepsis (Munyaneza et al., 2022).

6. CONCLUSION

The aim of this study was to assess prevalence and factors associated with neonatal sepsis at Rwamagana Level Two
Teaching Hospital in Rwanda. In conclusion, the prevalence of neonatal sepsis at Rwamagana Level Two Teaching Hospital
is high. The study identified being, being in age group (p= 0.025) and gestational ages (p=0.004) in the context of factors
associated with neonatal sepsis suggests that there were a statistically significant associated with neonatal sepsis.
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