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MAGNITUDE AND DETERMINANTS OF POST-CESAREAN SURGICAL
SITE INFECTION: AT ABEBECH GOBENA MATERNAL & CHILD
HEALTH CENTER, ADDIS ABABA, ETHIOPIA
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ABSTRACT
BACKGROUND: Preventing surgical site infections (SSIs) is vital as surgical interventions, particularly

cesarean sections (CS), are increasing worldwide. SSIs are a leading cause of morbidity and mortality post-CS, with
about half of these infections being preventable through evidence-based strategies. This study aimed to assess the
magnitude and determinants of post-cesarean SSI at Abebech Gobena Maternal & Child Health Center, Addis
Ababa, Ethiopia.

METHOD: A facility-based cross-sectional study was conducted on women who underwent CS in 2022,
using data extracted from electronic medical records. Descriptive and analytic statistics, including bivariable and
multivariable logistic regression analyses, were performed using SPSS version 26. Results were presented in tables,

with significance set at p < 0.05.

RESULTS: The prevalence of postCS SSI was 9.1% (95% CI, 5.2-12.2). Significant factors associated with
infections included prolonged rupture of membranes (AOR = 8.74; 95% CI: 1.04-72.98), extended hospital stays
(AOR = 13.49; 95% CI: 3.72-48.29), and chorioamnionitis (AOR = 23.66; 95% CI: 1.91-292.56). Additionally,
a postoperative hematocrit below 33% was linked with a twice increased risk of infection (AOR = 2.07; 95% CI:
1.04-4.12), and women with comorbidities had a threefold increased risk (AOR = 3.04; 95% CI: 1.30-7.12).

CONCLUSION: TheSSI prevalence aligns with previous local findings. Keyrisk factors include chorioamnionitis,
prolonged rupture of membranes, extended hospital stays, anemia, and comorbidities. These findings highlight the
need for strengthening infection prevention strategies, timely management of obstetric complications, and close

monitoring of women with identified risk factors to reduce the burden of postoperative infections.
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INTRODUCTION

Surgical site infections (SSIs), occurring within 30
days post-operation, present significant challenges
in healthcare due to emerging antimicrobial-
resistant pathogens and comorbidities, elevating
treatment costs!. Cesarean sections are especially
susceptible to SSIs, leading to significantly elevated
morbidity and mortality rates among post-cesarean
patients?3. Preoperative factors, including the onset
of labor, duration of membrane rupture, number of
vaginal examinations, and hemoglobin levels, have
been linked to the occurrence of SSIsh 4 5. Research
indicates that around half of SSIs are preventable
through the wuse of evidencebased practices,
emphasizing the critical role of public reporting and
quality improvement initiatives!®.

The growing number of surgical procedures,
especially CS, underscores the mounting challenge
posed by SSIs. These infections affect nearly one-
third of surgical patients, resulting in substantial
morbidity, mortality, and financial strain. Managing
SSIs leads to higher human and economic costs,
including extended hospitalizations and increasing
healthcare expenses!?46, On a national scale,
SSIs result in longer hospital stays and significant
costs, as each readmission related to an SSI further
increases mortality, morbidity, and healthcare
expenditures!>. The onset of an SSI prolongs
hospital stays and increases costs, emphasizing the
significant economic impact3. Although prevalence
rates of SSIs differ by region, they continue to
represent a major global healthcare challenge.
Preventing SSIs after cesarean sections is crucial.
Identified risk factors, including the onset of labor,
duration of membrane rupture, frequency of vaginal
examinations, and hemoglobin levels, indicate key
areas for targeted intervention®’.

Evidence-based strategies can prevent nearly half
of these infections. In Ethiopia, although the
pooled incidence of SSIs after cesarean sections was
shown to be approximately 0.72%3, other literature
has reported rates around 8-10%, reflecting
higher rates possibly due to resource limitations,
poor infection control practices, and healthcare

Acknowledging that
nearly half of SSIs are preventable, this study aims

infrastructure challenges.
to identify the determinant factors among patients
undergoing cesarean sections. The findings will
assist in developing preventive strategies and guide
professionals working in resource-limited settings,
such as Ethiopia, to prioritize resources for those
at higher risk of SSI. Additionally, this research
will help establish the prevalence of SSIs among
mothers who have undergone cesarean delivery in
the hospital.

Patients and Methods

Study Area and Period

This study was conducted at Abebech Gobena
Maternal and Child Health Center in Addis Ababa.
Established three years ago, Abebech Gobena
Maternal and Child Health Center is one of the
leading referral and tertiary training hospitals in
the country for surgical procedures. The facility
performs over 900 deliveries each month, with
an average of 385 cesarean sections conducted
monthly.

Source and Study Population

All those who underwent CS at the center were
considered the source population, and those
who developed infections among those who had
CS delivery and fulfilled the inclusion criteria
comprised the study population.

Inclusion and Exclusion Criteria

Inclusion Criteria

All women who underwent CS during the specified
study period were included.

Exclusion criteria

Medical records with incomplete data for the
outcome and important predictor variables were
excluded

Sample size
The following assumptions were made: expected
prevalence of SSI to be 9.72% (8), desired margin
of error to be 2.5% and 95%confidence level .
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n=z’p(1- where n= sample size
d z=1.96
P=9.72% (0.0972)
d=0.025

n=(1.96)* (0. 0972) (0.9028) = 539.37 = 540

(0.025)2
Sample size was n=540

Sampling Procedure

The sampling frame for all cesarean deliveries during
the study period (January 1, 2022, to December 31,
2022) was established by reviewing the operation
room registry books and the labor and obstetric
ward records. A total of 4,622 cesarean deliveries
were recorded during this period. The sample size
was set at 540, resulting in a sampling interval of
eight. A lottery method was used to randomly select
the third number from a list of numbers one to
eight. Subsequent samples were then chosen using
a systematic random sampling technique, selecting
every eighth case. If any important variable data
were found to be incomplete, the next number in
the sampling frame was selected.

Study Variables
Dependent Variable
Post-CS surgical site infection

Independent Variables

Socio-demography (sex, residency); obstetrics
(parity, GA, ANC visit, membrane status, presence
of meconium, number of vaginal examinations,
duration of labor, chorioamnionitis); operation/
process (level of physician, type of operation,
incision,

HCT,
postoperative  HCT, postoperative hospital stay,
blood transfusion); comorbidity (anemia, HIV/

AIDS, DM, hypertension).

duration of surgery, type of skin

prophylactic  antibiotic,  preoperative

55

Operational Definitions

Surgical Site Infection: Surgical site infection was
diagnosed when one or more of the following
symptoms and signs appeared within 30 days of
the operation: purulent discharge or pus from the
incision, pain, localized swelling, redness, warmth,
or wound dehiscence. All types of SSI—superficial,
deep, and organ space—were included in the study.
Prolonged Rupture of Membranes (PROM): Refers
to rupture of the amniotic membranes occurring
18 hours or longer before delivery, identified
from patient medical records or partograph
documentation20.

Identified through

symptoms such as fever, uterine tenderness, and

Chorioamnionitis: clinical
maternal or fetal tachycardia?l.

Comorbidity: Mothers who have one or more
medical illnesses (diabetes, hypertension, HIV) (22).

Data Collection

A data collection format was developed and coded
in the KoBo Toolbox after reviewing variables in
patients’ medical records. Five residents working
in the hospital were selected and trained on the
data collection format to review patient medical
records and collect data using the format on their
smartphones. The principal investigator closely
oversaw the overall data collection activity.

The data collected
to demography, obstetrics,
comorbidity, and post-CS SSI status. Age and
residence were the only demographic characteristics

related
operation/process,

included wvariables

collected. Data on obstetric characteristics included
parity (number of pregnancies carried to fetal
viability), gestational age (measured in weeks from
the last menstrual period or ultrasound to the date
of CS), presence of labor before operation, duration

of labor,

duration of membrane rupture before operation,

membrane status before operation,

and chorioamnionitis.

Regarding comorbidity, data on diabetes mellitus,
hypertension, Human Immunodeficiency Virus/
Acquired Immunodeficiency Syndrome (HIV/
AIDS), and anemia were collected. Variables
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related to the CS operation/process included the
professional level of the physician conducting
the operation, operation type (elective versus

type of

anesthesia (regional versus general), prophylactic

emergency), duration of operation,
antibiotic use, preoperative hematocrit level, blood
transfusion, type of abdominal incision (lower
transverse versus vertical), postoperative hospital
stay in days, and post-CS SSI status.

SSI was the outcome variable (which included
superficial and deep organ space infections)
diagnosed by a physician or surgeon as a wound
gynecology

infection at postnatal, emergency,

outpatient department, or ward.

Data Quality Assurance

Data were checked for completeness by the
respective data collectors and cross-checked by the
principal investigator for accuracy.

Statistical Analysis

The data were exported into SPSS version 26 for
analysis. Descriptive statistics, including frequencies
and percentages, were used to summarize the
data. Bivariate and multivariable binary logistic
regression analyses were performed to identify
factors associated with SSI. Variables with a
statistically significant association (p < 0.2) in the
bivariate analysis were included in the multivariable
model. In the multivariable analysis, factors with a
pvalue less than 0.05 were considered statistically
significant. Adjusted odds ratios (AOR) with 95%
confidence intervals (CI) were used to determine
the strength of association.

Results

Socio-demographic and medical characteristics:

A total of 4,622 cesarean deliveries (CSs) were
performed during the study period, with the
medical records of 540 mothers included in the
analysis. The mean age was 27.7 years (SD * 4.6),
those under the age of 30 years account for 75%.
The majority, 405 (75were younger than 30. Only
28 mothers (5.20%) came from outside Addis
Ababa, while the remaining 512 (94.80%) resided
within the city.

In terms of parity, nearly half of the mothers, 272
(50.40%), were primiparous, while only 8 (1.50%)
were grand multiparous, and the remaining 260
(48.10%) were multiparous. fifty two (9.6%),
underwent cesarean delivery before 37 weeks of
gestation, and 21 (3.90%) had no antenatal care
(ANCQ) visits. At the time of cesarean delivery, 169
(31.30%) had intact membranes, while the majority
had ruptured membranes: 259 (48.00%) for less
than 12 hours and 112 (20.70%) for more than 12
hours. Six 6 (1.10%), had chorioamnionitis. More
than a quarter, (28.30%), was not in labor, and
half, 267 (49.40%), delivered within 12 hours after
labor onset. However, 120 (22.20%) experienced
prolonged labor, and 183 (33.90%) underwent
more than five vaginal examinations before delivery.
The majority of CSs, 362 (67%), were performed
by YearII residents, with 157 (29.00%) conducted
by YearIIl and above residents, and 21 (3.9.00%)
by obstetricians and gynecologists. Nearly a
quarter, 128 (23.70%), of the CDs were elective,
30 (5.60%), lasted more than an hour. Only 14
(2.60%) of the CDs were performed using a midline
abdominal wall incision. Out of the 540 mothers,
22 (percentage!) received blood transfusions with
cross-matched blood. Almost all mothers received
both preoperative (98.0%) and postoperative
(98.50%) prophylactic antibiotics.

Among the 540 mothers, 64 (11.90%) had a
preoperative hematocrit level of less than 33%, and
175 (32.50%) had a postoperative hematocrit level
below 33%. Additionally, only 88 (16.3%) of the
mothers had co-morbidities (Table 1).
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Table 1: Clinical variables in mothers who underwent cesarean delivery s at Yekatit 12 Hospital Medical College/

Abebech Gobena MCH, Addis Ababa, from January 2022 to December 2022.

Variables Categories Frequency (N=540)  Percentage (%)
Parity Primipara(Para I) 272 50.400
Multipara(Para II-IV) 260 48.1
Grandmultipara (>IV) 8 1.50
Gestational Age <37 week 52 9.60
>37 week 488 90.40
ANC No 21 3.90
Yes 519 96.10
Fetal Membranes Status Intact 169 31.30
Ruptured <12hrs 259 48.00
Ruptured >12hrs 112 20.70
Chorioamnionitis Yes 6 1.10
No 534 98.90
Duration of Labor Not in Labor 153 28.30
< 12 Hrs 267 49.40
>12 Hrs 120 22.20
Number of Vaginal Examination (n= 399) 1-4 216 40.00
>5 183 33.90
Level of physician who operated on the patient Obstetrician and Gynecologist 21 3.90
>Year-I1II Resident 157 29.10
< Year-II Resident 362 67.00
Type of Operation Elective 128 23.70
Emergency 412 76.30
Type of abdominal wall Incision Vertical 14 2.60
Transverse 526 97.40
Blood Transfusion Yes 22 4.10
No 518 95.90
Pre-operative Prophylaxis Antibiotic Yes 529 98.00
No 11 2.00
Post-operative Prophylaxis Antibiotic Yes 532 98.50
No 8 1.50
Post-Operative Hospital Stay < 7 Days 525 917.20
> 7 Days 15 2.800
Pr-operative Hct <33% 64 11.9
> 33% 476 88.10
Post-operative Hct <33% 175 32.40
> 33% 365 67.60
Co morbidity Yes 88 16.30
No 452 83.70
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The duration of surgery was less than 1hour in 510
(94.40%) and more than 1 hour in 30 (5.60%) of

the cesarean deliveries.

The prevalence of Surgical Site Infection

Of the 540 mothers included in the study, 49
(9.10%) developed a surgical site infection (SSI)
following cesarean delivery.

Factors associated with surgical site infection after
cesarean delivery

Twenty-two variables were considered in the
bivariate analysis. These included maternal age,
residency, parity, gestational age, ANC visits,
duration of labor, membrane status, frequency
of vaginal examinations, presence of meconium,
chorioamnionitis, type of surgery (elective or
emergency), level of the professional performing
the cesarean section, use of prophylactic antibiotics,
type of abdominal wall incision (lower transverse
or midline sub-umbilical), duration of surgery,
blood transfusion, preoperative and postoperative
hematocrit levels, length of postoperative hospital
stay, and presence of comorbidities.

Out of these variables, twelve were associated with
SSI at a p-value of <0.2 and were therefore included
in the multivariate analysis. In the multivariate
model, five variables were found to be statistically
significant. (Table 2).

Mothers with chorioamnionitis had 23.66 times
higher odds of developing surgical site infections
(SSIs) compared to their counterparts (95% CI:
1.91-292.56). Additionally, the odds of SSI increased
by 8.74 times (95% CI: 1.04-72.98) among mothers
with prolonged rupture of membranes.

When comparing postoperative hospital stays, those
who stayed for 7 days or more had a significantly
higher risk of SSI, with an adjusted odds ratio
(AOR) of 13.49 (95% CI: 3.72-48.29), compared to
those who stayed less than 7 days. A postoperative
hematocrit level of less than 33.00 % was also
associated with SSI, with an AOR of 2.07 (95% CI:
1.03-4.12). Furthermore, women with comorbidities
had 3.04 times higher odds (95% CI: 1.30-7.12) of
developing SSIs than those without comorbidities
(Table 2).

Table 2: Factors associated with post-cesarean delivery surgical site infections (SSIs) at Yekatit 12 Hospital Medical College/
Abebech Gobena MCH, Addis Ababa, from January 2022 to December 2022.

Variables Post-Cesarean Delivery COR (95%, CI) AOR (95%, CI)
Surgical Site Infection
Yes (N, %) No (N, %)
Chorioamnionitis Yes 5(10.20%) 1(0.20%) 55.68(6.36,487.22) 23.66(1.91,292.56)
No 44(89.80%) 490(98.80%) 1 1*
Duration of Intact 7(14.30%) 162(33.00%) 1 1*

membrane rupture <12 hrs 17(34.70%) 242(49.30%)
> 12 hrs 25(51.0%) 87(17.70%)
Post-operative < 7 Days 41(83.70%) 484(98.60%)
hospital stay >7 Days 8(16.30%) 7(1.40%)
Post-Operative Het < 33% 30(61.20%) 145(29.50%)
> 33% 19(38.80%) 346(70.50%)
Co morbidity Yes 20(40.80%) 68(13.80%)
No 29(59.20%)  423(86.20%)

1.63(2.108,7.93)
6.65(2.765,15.99)

1
13.49(4.65,39.06)

3.77(2.054,6.91)
1

4.29(2.297,8.01)
1

2.76(0.834,9.12)
8.74(1.047,72.98)
1*
13.49(3.77,48.29)

2.07(1.039,4.12)
1*

3.05(1.304,7.12)
1*
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DISCUSSION

The study revealed that the magnitude of post-CD
SSI at the study hospital was high at 9.0%. It also
identified several modifiable factors influencing
these infections. The prevalence of SSIs observed in
this study aligns closely with findings from Ethiopia
and other developing countries. Among those, a
study conducted at Hawassa University Specialized
Hospital reported that the incidence of SSI was
11.00% among women who underwent cesarean
delivery!l. Similarly, a study conducted in public
hospitals in Harar indicated an SSI rate of 12.30%
among women who had cesarean sections?, while
an institutional cross-sectional study in Nekemte
town’s public hospitals in 2020 reported an SSI
prevalence of 8.90%!2. The variation in rates may
be attributed to differences in hospital infection
control practices, surgical procedures, patient
populations, and resource availability. On the other
hand, a systematic review from Ethiopia has also
highlighted varied pooled prevalence rates of SSIs,
including 8.81%, 9.72%, and 12.30%?°.

Studies from three African countries also showed
varied prevalence rates of SSIs compared to this
finding. A study on the prevalence and predictors
of SSIs after cesarean sections at a rural district
hospital in Rwanda found a prevalence of 10.90%?7,
while a case-control study from Peru showed a
lower prevalence of 2.40%3, and a study from
Egypt revealed an SSI rate of 5.34%®9. This variation
is probably due to better infection prevention
provisions or a larger delivery rate than in our
setting. In this study, mothers with prolonged
rupture of membranes faced a significantly higher
risk of developing SSIs compared to those without
this condition. Similar findings have been reported
in studies from Egypt®, Washington!3, Hawassall,
Harar?, and various systematic reviews conducted
in Ethiopia*8. Prolonged rupture of membranes
can lead to colonization of amniotic fluid by
normal flora from the lower genital tract, resulting
in contamination of the surgical wound and
peritoneal cavity, leading to SSI.

29

Moreover, the findings related to chorioamnionitis
are similar to studies conducted in both developed
and developing countries, including those from
Washington3, Vietnam!4, and Egypt®, as well
as previous research in Ethiopia*8. This may
be attributed to the pathogens associated with
which

ascending infection from vaginal flora, leading to

chorioamnionitis, could result from
metritis and severe infection, thereby facilitating
the development of surgical site infections (SSIs)
irrespective of the settings.

The study identified a significant relationship
between postoperative anemia and the occurrence
of SSIs. Generally, low hemoglobin levels decrease
oxygen tension in the wound, which can compromise
macrophage function!® and hinder the healing
process, thereby increasing the risk of infection!®.
Similar findings have been reported in studies from
Peru? and Vietnam!4. Various institutional cross-
sectional studies!12 and systematic reviews*8 have
also yielded comparable results.

In this study, we observed that a postoperative
hospital stay of seven days or more was associated
with over a 13-fold increase in the risk of surgical
site infections (SSIs) after cesarean delivery, with an
adjusted odds ratio (AOR) of 13.49 (95% CI: 3.72-
48.29). This finding is consistent with evidence
from various studies conducted in different
settings®?. Prolonged hospitalization after cesarean
delivery increases the risk of nosocomial infections,
and these patients may have underlying conditions
that necessitate an extended stay, which can delay
wound healing.

This study found a significant association between
diabetes mellitus and the occurrence of surgical
site infections (SSIs). This finding is consistent
with other similar research®’. Previous studies
have indicated that patients with pre-existing
conditions like diabetes mellitus are at a higher risk
of developing SSIs due to compromised immune
function, which can hinder the healing process!’.
There are some importantlimitations of the study. As
data were obtained through medical record reviews,

some important confounding variables, such as
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vaginal cleansing before cesarean delivery, body
mass index, indications for cesarean delivery, types
of prophylactic antibiotics used, microbiological
data on surgical site infections, mortality rates, and
estimated blood loss, were not captured. Therefore,
the findings should be interpreted with caution.
In the multivariable model, some independent
variables exhibited wide confidence intervals for
the odds ratios, suggesting that the sample size may
have been insufficient. Additionally, this study is
subject to the limitations inherent in cross-sectional
research, which weakens the ability to establish
causal relationships between independent factors
and outcome variables.

Conclusion and Recommendations

The prevalence of surgical site infections (SSIs)
after cesarean delivery at Yekatit 12 Hospital
Medical College/Abebech Gobena Maternal and
Child Health Center was notable, with nearly one
in ten mothers affected. Significant associations
were found between postCD SSIs and factors
such as chorioamnionitis, prolonged rupture
of membranes, extended postoperative hospital
stays, low postoperative hematocrit levels, and the
presence of comorbidities. Therefore, it is crucial for
the institution to establish guidelines and provide
training for care teams on the careful assessment
and management of membrane status, minimizing
unnecessary hospital stays, timely correction of
postoperative anemia, and optimizing care for
mothers with comorbidities to reduce the risk of

preventable SSIs and maternal morbidity.
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