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Abstract 
Background: -Surgical site infection is a common major complication after cesarean sections 

worldwide. Post-CS SSI incidence varies the income level of the country. The magnitude of 

morbidity and mortality related to post-CS SSI still remains major despite improvements in 

surgical techniques and preventive strategies. 

Objective: -To determine factors associated with surgical site infection after cesarean deliveries 

in TASH, ZMH and GMH, Addis Ababa, 2025 G.C. 

Method: -Hospital based case control study was conducted at three hospitals of Addis Ababa 

University (TASH, GMH and ZMH). A total of 366 participants were included with 1:2 ration of 

SSI and non-SSI participants from January1/2024 to May 30/2025.Study participants were 

selected using random sampling method.  

Descriptive statistics were used for determining the associated factors of SSI. Presence and 

degree of association between outcome and independent variables were computed through 

bivariate logistic regression analysis.  For factors having P value of ≤ 0.05, the multivariate 

logistic regression analysis were used. 

Result: -The study identified several significant predictors of SSI. Women who underwent 

emergency cesarean sections were 3.6 times more likely to develop SSI compared to those who 

had elective procedures (AOR = 3.6; 95% CI: 1.97–13.74). Similarly, participants residing 

outside Addis Ababa had a 2.2-fold increased risk (AOR = 2.2; 95% CI: 1.88–5.62). The 

presence of maternal comorbidity increased the risk by 3.2 times (AOR = 3.2; 95% CI: 1.50–

6.67), while clinical chorioamnionitis was associated with a 6.3-fold rise in SSI risk (AOR = 6.3; 

95% CI: 1.06–37.92). Cesarean sections performed during the second stage of labor were 2.6 

times more likely to result in SSI (AOR = 2.6; 95% CI: 1.13–6.09). Additionally, women with 

grade III meconium-stained amniotic fluid had a 10.9 times higher risk of developing SSI 

compared to those with grade I meconium (AOR = 10.9; 95% CI: 1.97–13.74). 

Conclusion:Conclusion: Multiple maternal, clinical, and procedural factors were independently 

associated with increased risk of SSIs following cesarean sections. Targeted interventions 

focusing on improved intrapartum care, infection control measures, and surgical training are 

essential to reduce the incidence of SSIs. 

Key word: -cesarean delivery, superficial surgical site infection, Addis Ababa university 
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1.1 Introduction 

1.1 Background 

 

 

Cesarean section is one of the commonest major surgical procedures in obstetrics.  When 

properly utilized, it can save the mother's and the fetus's lives and avoid adverse obstetric 

outcomes.  However, as the number of caesarean scars has increased worldwide, there is 

a growing worry about the associated risk of maternal morbidity.  Postpartum 

endometritis, hemorrhage, thromboembolic disorders, anesthesia-related complications, and 

wound infections are among the major risks linked to cesarean delivery. (1-2) 

Despite being a clean, sterile procedure, there is always a chance of surgical site infection with 

cesarean sections.  It has been demonstrated that the use of preventative antibiotics greatly 

lowers the infection morbidity following cesarean delivery.  In the event that this is not feasible, 

the most recent committee opinion from the American College of Obstetricians and 

Gynecologists (ACOG) suggests that antibiotics be given as soon as possible after a cesarean 

section. (3). 

The majority of cesarean sections recover without incident in a predictable amount of time.  Only 

a small percentage of patients will experience surgical site infection.  Therefore, even in 

hospitals with the most up-to-date facilities and standard preoperative preparation and antibiotic 

prophylactic measures, surgical site infections remain the most frequent postoperative 

complications. (4). 

The World Congress of Gynecology and Obstetrics reports that 6.2 million unneeded cesarean 

sections are performed annually (5).The total cesarean section (CS) rate in Sub-Saharan African 

nations was 12.4%, with a range of 1.0% to 41.9%, according to a review study. In this region, 

15.6% of SSIs after cesarean sections were superficial, while 93% of infections were superficial 

(6-7). According to estimates, 21.7 million births worldwide in 2015 were due to CS. (8,9,10).  

The definition of surgical site infection (SSI) given by the Centers for Disease Control (CDC) in 

the United States of America is used to define SSI. SSI is considered if it happens within 30 days 
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of the procedure and has at least one of the following signs and symptoms: fever, pain or 

tenderness, localized swelling, redness, malodor, and purulent drainage from the wound (11). 

Since CS raises the risk of postpartum infections by five to even twenty times when compared to 

vaginal delivery, SSI continues to increase in morbidity, mortality, and healthcare-associated 

costs, even with recent improvements in surgical parameters and antibiotic prophylaxis (12–14).  

The number of postpartum infections among women is predicted to escalate as a result of the 

continuous global increase in the prevalence of cesarean deliveries.  After CS, the mother, her 

family, and the community are burdened financially, emotionally, and physically by the SSI (12–

13). 

Worldwide, surgical site infections are a significant consequence following cesarean sections. 

They are mostly to blame for greater rates of maternal morbidity and mortality, patient and 

family discomfort, longer hospital stays, and more expensive treatment (15–16). Post-CS SSI is 

more common in low- and middle-income settings than in those with high incomes. SSI causes 

0.3% to 0.8% of deaths and 3% to 16% of morbidity in wealthy countries (17). Incidence can 

reach 25% when compared to low- and middle-income environments (9, 18, 19). Advanced 

hospital infection control services and effective application of evidence-based recommendations 

for SSI preventive strategies are to blame for this large difference (20). 

The occurrence of SSI is dependent on complex factors, including the mother's age, nutritional 

status, pre-morbid health status, the presence of prolonged premature rupture of the membrane, 

the duration of CS of more than an hour, and the surgical method used (20, 21). 

 Obesity and chorioamnionitis were found to be prevalent risk factors for the overall SSI in a 

systematic analysis of the maternal intrinsic risk variables related to SSI after cesarean delivery 

(22). Additional variables include the length of labor , emergency CS (23), the lack or 

inappropriate use of preoperative prophylactic antibiotics, and the duration of membrane rupture 

(24–26). 

In underdeveloped nations, SSIs account for 5.6% of surgical procedures and are the  main 

causes of morbidity and mortality globally.  The frequency of surgical site infections (SSIs) 

varies between 1.2 and 23.6 per 100 surgical procedures, according to a World Health 
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Organization (WHO) assessment.  Furthermore, each year, SSIs jeopardize the lives of millions 

of patients and worsen the development of antibiotic resistance (27). 

 The extent of surgical infection-related morbidity and mortality is still the leading nosocomial 

postoperative complication worldwide, despite improvements in surgical techniques, preventive 

measures, and methods intended to lower post-wound infections, as well as the availability of 

prophylactic antibiotics (28). 

In less developed and developing nations, especially those in Africa, surgical site infections after 

cesarean sections are not only the most frequent postoperative sequelae but also a major risk 

factor for the general reluctance to have cesarean sections (29).  According to a prospective 

cohort research carried out at Debre Markos Referral Hospital, 25.4% of patients had SSI.  

Approximately 84% of individuals who had SSI also had emergent CS (30). 

 

 

 

 

 

 

 

 

 

 

 

1.1 Statement of the problem 
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According to World Health Organization (WHO) global health report (2014), direct (obstetric) 

infections are the third most common cause of maternal mortality, representing about 10.7% of 

maternal deaths, with the largest toll estimated in low-income and middle-income countries 

(LMICs) at 10.7% compared with high-income countries. When done with indication, cesarean 

delivery is effective in saving maternal and infant life. The ideal rate for CS is between 10% and 

15% (31) 

From the cause of maternal morbidity and mortality, cesarean delivery is the most important 

known variable associated with an increased postpartum bacterial infection when compared with 

vaginal birth, with reported rates of infection ranging from 1% to 25%, about 5 to 20 times 

higher than that of vaginal delivery (32). 

The following factors were found to be significantly associated with surgical site infection 

following caesarean section: pregnancy-induced hypertension, prolonged labor duration, type of 

surgery, prolonged operation time, multiple vaginal examinations during labor, chorio-

amnionitis, presence of meconium, intraoperative blood loss and perioperative blood transfusion, 

younger age, and premature rupture of the membranes. (33-37).  

Cross-sectional research revealed that variables including age, pregnancy hypertensive disorders, 

duration of labor, and prophylactic treatment were linked to post-cesarean surgical site infection 

(SSI), which varied from 8.81% to 15% in Ethiopia (38–40).  

 The purpose of this study is to improve the surveillance system, provide information on the 

percentage of post-wound infections following cesarean sections, and to alert medical personnel 

regarding the need to prevent post-CD surgical site infections at Addis Ababa University's 

affiliates. 

 

 

 

1.2 Significance of the study 
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By identifying key determinants of SSIs, healthcare providers can implement targeted 

interventions to reduce the infection rates, thereby improving surgical outcomes for cesarean 

deliveries.Identifying the determinants of SSIs can also highlight areas where healthcare 

providers may need additional training or resources, leading to better infection control practices. 

The findings from the study can inform the development of evidence-based guidelines and 

protocols to prevent SSIs, ensuring consistent and high-quality care across healthcare facilities. 

Reducing the incidence of SSIs enhances patient safety, decreases the need for readmissions, and 

minimizes the use of antibiotics, which also contributes to combating antibiotic 

resistance.Preventing SSIs in cesarean deliveries can lead to significant cost savings for 

healthcare systems.  

The study can contribute to the existing body of knowledge by identifying unique or 

underexplored factors that influence the incidence of SSIs in cesarean deliveries, which may vary 

by hospital practices, or patient demographics.The results can serve as a foundation for future 

research, including the development of new interventions or policies aimed at reducing SSI rates 

after cesarean deliveries. 
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2. Literature review 
 

SSI following cesarean deliveries is a significant concern in obstetrics, impacting maternal 

morbidity, increasing healthcare costs, and extending hospital stays. Understanding the incidence 

and determinants of SSIs in this context is crucial for developing effective prevention strategies. 

The incidence of SSI following cesarean sections varies widely across different regions and 

healthcare settings. A systematic review reported an incidence range of 3% to 15%, depending 

on factors such as geographic location, socioeconomic conditions, and healthcare practices high-

Income vs. low-income Settings (41).   

In high-income countries, the incidence tends to be lower due to better infection control practices 

and access to resources. In contrast, studies from low- and middle-income countries. The 

reported higher rates of SSIs, often exceeding 10%, due to factors like overcrowded hospitals, 

limited access to antibiotics, and suboptimal surgical environments (42). 

2.1The incidence of surgical site infection 

 

The pooled prevalence of surgical site infections among patients was 2.5% (95% CI: 1.6, 3.7), 

according to a systematic review research on the worldwide burden of surgical site infections.  

The incidence of SSI was 2.7% for the WHO area and 2.5% for the survey period, according to 

the subgroup analysis.  According to research done between 1996 and 2001, the greatest 

frequency was 2.9% and 7.2% in the African Region (43). 

 According to a Nepalese research, 97 out of 1135 cesarean section cases, or 8.54% of the total, 

developed SSI.  Of them, 5.15% were deep SSI and 94.85% were superficial (45). 

From the total of 206 study participants who underwent cesarean section in Ayder 

Comprehensive Specialized Hospital, 24 (11.7%) of them had post CS infection (46). 
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According to Debretabor General Hospital study finding the total 334 study participants, 27 of 

the post op mothers had developed SSI, making proportion of 8.1% (95%Cl: 5.4, 11.6). All SSI 

cases were superficial wound infection and developed from emergency CS (47). 

The Magnitude of surgical site infection following to cesarean section in public hospital in 

Ethiopia was 26(6.8%). Fourteen (53.8%) case stayed at hospital more than seven days (48). The 

magnitude of  surgical site infection after cesarean section was 7.8% (5.2–10.5), according to 

this research.  Out of 30 women who had post CS infections, 23 (76.7%) and 7 (23.3%) had 

surgical site infections that were superficial and deep, respectively.  In terms of the surgical site 

infection detection time, 22 (73.3%) cases were found following discharge. (49). 

A study conducted at the Addis Ababa Government Hospital found that 25 (15%) of the 166 

participants who finished the 30-day follow-up had SSI. Of them, 17 (68%) had superficial SSI, 

which simply needed to be treated with broad-spectrum antibiotics and an outpatient dressing. 

However, 8 (32%) experienced deep SSI, necessitating an extended hospital stay. Additionally, 

15 (60%) of the SSIs were found between days 11 and 17, followed by days 1–10, which were 9 

(36%) of SSIs, and 1 between days 25–30 (39). 

2.2 The determinant factor of Surgical site infection 

 

According to a cross sectional study done at Hawassa University Teaching and referral hospital, 

independent risk factors for post-cesarean SSI are operating time 38 min; p0.026, unadjusted 

OR2.5 (95% CI: 1.1-5.2), adjusted OR 2.4. Based on operation time, the group was split up into 

quartiles, and the probability of infection was computed for each quartile.  The risk of infection 

was then found to be similar in the first three quartiles and higher in the fourth.  38 minutes 

separated the fourth quartile from the other quartiles.  Adjusted OR2.8 (95% CI: 1.3-6.2), 

BMI30; p0.007.  Nine (29%) of the 31 women in the high-risk group with a BMI of 30 and an 

operating duration of 38 minutes had SSI, according to a cross-tabulation of the two risk 

variables and SSI (40). 

According to the study finding in Ayder Comprehensive Specialized Hospital, women who were 

from rural area were 5.6 times more likely to develop post CS infection than those from an urban 

area (AOR=5.666). Women with a history of PROM were 8.8 times more likely to develop post-
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CS infection than those not having (AOR=8.818).  Additionally, post-CS infection was sixteen 

times (AOR=16.17) more common in women with chorioamnionitis.  The risk of post-CS 

infection was six times (AOR=6.064) higher for women who experienced protracted labor.  

Similarly, post-CS infection is seven times (AOR=6.982) more common in women with HIV 

than in those without the infection.  Lastly, women who lost less than 1000 milliliters of blood 

had an almost 90% (AOR=0.097) lower risk of developing a post-CS infection than women who 

lost more than 1000 milliliters. (46). 

PIH (AOR=4.75), chorioaminitis (AOR=4.37), midline skin incision (AOR=5.19) and post-

operative hemoglobin less than 11g/dl (AOR= 5.28,) were significantly associated with 

development of surgical site infection using multivariate logistic regression analysis (47). 

Types of abdominal incisions, length of labor, and rupture of the membrane before cesarean 

section were all substantially correlated (p<0.05) in the multiple logistic analysis.  The incidence 

of surgical site infections was 3.48 times higher for mothers who were in labor for more than 24 

hours prior to cesarean section than for those who were in labor for less than 24 hours 

(AOR=3.48). The chance of developing surgical site infections that had rupture of membrane 

before cesarean section was 3.68 times more likely than intact membrane (AOR=3.678). Mothers 

who had midline abdominal incision were 5.73 times more likely to develop surgical site 

infections as compare with Pfannenstiel abdominal incision (AOR=5.733) (48). 

Women whose membrane ruptured prior to cesarean section had a 13.9-fold increased risk of 

surgical site infections compared to those whose membrane remained intact (AOR = 13.9), 

according to a multivariable logistic regression employing backward stepwise regression.  

Compared to women who had a Pfannenstiel or transverse abdominal incision, those who 

received a vertical or longitudinal abdominal incision had a 4.77 higher risk of surgical site 

infection (AOR = 4.77).  Women who had surgeries longer than 30 minutes had a 4.9-fold higher 

risk of surgical site infection than those who had surgeries shorter than 30 minutes (AOR = 4.9). 

W omen with interrupted skin closure had a greater risk of surgical site infections than women 

with subcuticular skin closure (AOR = 6.29) (49). 

Age, gestational age, and operation length all exhibited associations in the multivariate analysis 

with a P value of < 0.05. The latter analysis indicates that the chance of developing SSI increases 
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by 1.5 times (AOR=1.504) for every year of age increment. In a comparable manner, the 

probability of developing SSI increases by 1.1 times (AOR=1.108) for every minute that the 

procedure adds. Additionally, compared to post-term births, giving delivery via CD at term was 

shown to be 98.1% protective (AOR=0.019) against the risk of SSI. (39). 

The results of the case control research SSI conducted at Dire Dawa Public Hospital showed that 

women aged 20–34 had a five-fold higher risk of post-cesarean srugical site infection than 

women aged 19 and under (AOR: 5.4). Mothers who had emergency cesarean sections had a 

nine-fold higher chance of developing a surgical site infection following the procedure than 

women who had elective cesarean sections (AOR: 8.9).  Women who had four or more vaginal 

exams had a four-fold higher chance of developing a surgical site infection following a cesarean 

section than those who had one to three vaginal examinations (AOR: 4.2).  Compared to their 

counterparts who had no  chorioamnionitis, women with a history of the condition were five 

times more likely to get a surgical site infection following a cesarean section (AOR: 5).Women 

who had previous history of cesarean section are 6 times more likely to have post-CS surgical 

site infection as compared with those of who had no previous history (AOR: 6.2). Mothers who 

had not taken antibiotics as a prophylactic had a threefold higher chance of developing surgical 

site infections following cesarean sections than mothers who had taken antibiotics as a 

prophylactic (AOR: 3.2).  The risk of surgical site infection following cesarean delivery was 

seven times higher for women with a preoperative hematocrit level below 30% than for those 

with a level over 30% (AOR: 6.9).  Women whose membrane rupture lasted more than 12 hours 

had a five-fold higher chance of developing a post-cesarean surgical site infection than those 

whose rupture lasted less than 12 hours (AOR: 5.4). (50). 
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2.3 CONCEPTUAL FRAMEWORK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Patient related factors:  

✓ Maternal age  

✓ Residence 

✓ BMI 

✓ Anemia 

✓ Pre-existing co-morbidity 

✓ Hypertensive disorders of 

pregnancy 

✓ Gestational diabetes mellitus 

✓ HIV 

 

Surgical site 

infection  

 

Procedure related factors: - 

✓ Maternal blood loss  

✓ Indication for CD  

✓ Duration of the surgery 

✓ Qualification of the surgeon 

✓ Anti-septic skin preparation 

✓ Timing of antibiotic prophylaxis 

 

Labor related 

factors 
✓ Duration of labour 

✓ Membrane status 

✓ Gestational age at 

delivery 

✓ Duration of 

membrane rupture 

✓ Stage of labour 

✓ Number of vaginal 

examinations 

✓ PROM 
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Figure 1:Conceptual  framework for surgical site infection following cesarean delivery and 

factors associated. 

 

 

 

 

 

3. OBJECTIVES 

3.1 General Objective 

 

➢ To identify the Factors associated with surgical site infection after cesarean deliveries in 

TASH, ZMH and GMH, Addis Ababa, 2024/2025 G.C. 

3.2 Specific objective 

 

✓ To assess the patient related factor of surgical site infectionamong cesarean deliveries in 

three hospitals of Addis Ababa University. 

✓ To determine the labor and delivery related factor of surgical site infection among 

cesarean deliveries in three hospitals of Addis Ababa University. 

✓ To identify the procedure related factor surgical site infection among cesarean deliveries 

in hospitals of Addis Ababa University. 
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4. Methodology 

4.1 Study area and period 

 The study was done in Addis Ababa, the capital city of Ethiopia, as of 2021 the city had 

estimated 5 million inhabitants. Currently the city has more than 12 public, 25 private Hospitals 

and more than 98 health centers, 35 health posts and more than 500 clinics. Of the 12 public 

Hospitals 3 of them are purposely selected and included in the study. These are referral hospitals 

receiving high risk and complicated pregnancies from 70 public Health centers and patients from 

other regions in Ethiopia.  The hospitals are Tikur Anbessa Specialized hospital which is under 

Addis Ababa University Hospital, Zewditu Memorial hospital and Gandhi memorial hospital the 

latter two are regional Hospitals under Addis Ababa Health Bureau affiliated to Addis Ababa 

University. These hospitals are capable in providing comprehensive care to pregnant women, 

labor and delivery services including critical maternal and neonatal care.  

The largest teaching and referral hospital in Ethiopia is Tikur Anbessa Specialized Hospital, 

which also serves as the primary obstetrics and gynecology training facility.  With deliveries 

approximating 429 per month, the obstetric department treats a large number of patients, many of 

whom are complex or urgent cases. 

With about 100 beds dedicated for obstetrics and gynecology patients and 720 deliveries per 

month, Gandhi Memorial Hospital is a regional public referral for maternity and newborn care. 

Nurses, midwives, OB-GYN residents, and consultants are among the staff.  It offers complete 

maternity treatments as well as emergency obstetric care. 

With approximately 446 deliveries, Zewditu Memorial Hospital is a public referral hospital that 

offers extensive emergency obstetric care to a sizable urban population. It also has nurses, 

midwives, OB-GYN residents, and consultants among the staff. Other departments include those 

for internal medicine, surgery, and pediatrics. 
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4.2. Study Design and period 

A five-month hospital-based case control study design was conducted in post-partum unit among 

women who were give birth by cesarean section from January-1/2025-May 30, 2025 for five 

months 

4.3. Source Population 

Women who gave birth via CS and come for postnatal care follow up in the three hospitals of 

AAU during the study period. 

4.4. Study population 

Women who delivered via CS and had an assessment of surgical site infection for cases and 

those with no surgical site infection for control with in thirty days of post operative period in the 

three hospitals of AAU in the study period.For the control, women who come at seventhday of 

postnatal visit were picked and confirmed at 30 days of postoperative by phone call for SSI. 

4.5. Sample size determination 

Sample size was calculated by using single and double population proportion formula using epi-

info calc software. 
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sample size per group is given by: 

 
n = (Zα/2+Zβ)

2 * (p1(1-p1)+p2(1-p2)) / (p1-p2)
2 
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Final sample size is 366. 

4.6 Data collection tool 

The data collection tool was adapted from literatures. It  contains  questions  that  assess: 

maternal  characteristics such  as;  age, gravidity,  parity, co-existing  morbidities;  peripartum  

maternal  conditions  like;  maternal health  condition,  PROM,  number  of  vaginal  

examinations,  trial  of  labor  before  CD;  and procedural  characteristics  like;  duration  of  

operation,  type  of  surgery,  type  of  anesthesia, level  of  the  surgeon,  type  and  timing  of  

antibiotics  administration,  pre-operative  skin preparation and the likes. 

4.7 Illegibility criteria 

 

4.7.1 inclusion Criteria 

For case  

Women who delivered via CSand come with an assessment of SSI within 30 days of post 

operation at the three hospitals of AAU during the study period and who are willing to 

participate in the study.  

For control 

Women who delivered via CS and had not developed SSI within 30 days of operation 

Symbol                          Meaning   

             

n                              S ample size per group    

p1,   p2                     Es timated proportions in the two groups     

P= p1+p2               A verage of the two proportions   

        2       

Z1-α/2                Z - value for the desired confidence level ( 1.96 for 95%)   

Z1-β                 Z - value corresponding to the desired power ( 0.84 for 80% power)   

α                  level of significance ( 0.05)   

 β             Type II error rate (1  -   power)   
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4.7. 1 Exclusion Criteria 

Those who have CS from other health facilities and come for postnatal care service in the study 

facility. 

4.9. Variables 

4.9.1 Dependent variable: 

Surgical site infection. 

4.9.2 Independent variables 

➢ Patient related factors:  

✓ Maternal age  

✓ BMI 

✓ Anemia 

✓ Pre-existing co-morbidity  

✓ Hypertensive disorders of pregnancy 

✓ Gestational diabetes mellitus 

 

➢ Labor related factors 

✓ Duration of labor 

✓ Membrane status 

✓ Gestational age at delivery 

✓ Duration of membrane rupture 

✓ Stage of labor 

✓ Number of vaginal examinations 

✓ PROM 

➢ Procedure related factors: - 

✓ Maternal blood loss  

✓ Indication for CD  

✓ Duration of the surgery 

✓ Qualification of the surgeon 

✓ Anti-septic skin preparation  

✓ Timing of antibiotic prophylaxis 
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4.10. Data Quality Control 

 

The questionnaire was developed in English, translated into Amharic, and then translated back 

into English to ensure data consistency.  Data collectors received training on how to complete the 

questionnaire and the full data collection procedure prior to the actual data collection period.  

Additionally, all necessary corrections were done.  Data were checked for correctness and 

consistency during the collection procedure. 

 

4.10 Data Collection procedure 

 

Face-to-face interviews and a systematic evaluation of the medical chart were used in collecting 

data and evaluation by the assigned health provider. For the control group, after taking the 

necessary information during postnatal care I reconfirm after 30days post operation about the 

healing process of the incision site. The ratio of the case and control is 1:1. For each case two 

consecutive controls were picked. A structured questionnaire (Annex III) adapted from the result 

of different researches done on SSI among women who delivered by CS were used. The 

questionnaire includes Patient related factors, labor related factors and procedure related factors, 

sociodemographic characteristics and obstetric characteristics. In each research location, three 

general practitioners were recruited and trained on data gathering techniques.  In order to 

familiarize data collectors with the data collecting instrument, interview style, eligible research 

participants, sample techniques, and ethical concerns, the investigator provided them with 

appropriate instruction. Data was collected after obtaining oral informed consent (both for the 

interview and to review the medical chart and phone call for those of the control). 

Each individual participant was requested to respond to the interview after informed consent and 

screening for exclusion criteria. The participants were taken from postnatal care unit among 

women who visit within 30 days post operative period in selected health facilities. Until the 

maximum sample size was reached, all SSI case was selected during the study period. One health 

professional was assigned to collect data in each hospital. 
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Data collectors were supervised, and the validity of the questionnaires was assessed every day by 

checking them for accuracy and completeness.  The primary investigator provided the proper 

intervention for any issues that arose throughout the data gathering procedure. 

 

4.12. Data Analysis 

 

SPSS version 25 was used to code, input, verify, clean, and analyze the information collected. 

Descriptive statistics were used to calculate the percentage of CS SSI, and then bivariate and 

multivariable logistic regression were used to determine the statistical relationship between the 

independent and dependent variables. In the multivariable logistic regression analysis, factors 

exhibiting a significance level of less than 0.2 in the bivariate logistic regression analysis were 

taken into account. Using an odds ratio with a 95% CI and a p value < 0.05, the existence and 

strength of the relationship between the outcome and the independent factors were calculated. 

 

4.13. Operational Definition 

 

➢ SSI: - definition in this study is based on the classification and definition of the term by 

Centre for Disease Control and Prevention.  

➢ Surgical site infection: infection that occurs within 30 days of the operation and has at 

least one of the following symptoms:  

✓ Purulent discharge from the incision site 

✓ Localized swelling at the operation site 

✓ Wound dehiscence. 

✓ Tenderness/pain 

✓ Redness 

✓ Fever (>38°C) 

➢ Wound dehiscence- Fascia is open 

➢ Superficial incisional SSI – involves only skin and subcutaneous tissue  

➢ Deep incisional SSI – involves skin, subcutaneous tissue, fascia and muscle 

➢ Organ space SSI- involves any part of the body deeper than muscle layer  
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4.14. Ethical Consideration 

The DRPC approved ethical clearance after the proposal was submitted to the department of 

Obstetrics and Gynecology. An information document (annex 1) was used to explain the 

research's goal to all study participants, and verbal consent was obtained prior to the interview 

(annex 2). The participants were informed of the study's goal, that it takes a few minutes, and 

that it is not a component of clinical assessment for management and evaluation.  The 

respondents were informed that at any time during the administration process, they might decline 

to participate or end their involvement. They were also told that their involvement was a 

significant step toward the study's findings and that the data each responder submitted would be 

kept private. The report is written without mentioning any particular respondent. 

4.15. Dissemination of the Result 

The result of the study will be first presented in Addis Ababa University department of 

gynecology and obstetrics and Ethiopian Ministry of Health.  
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5. Result 

5.1 Sociodemographic related characteristics of the study participants 
 

Majority of the participants were in the age group of 21–30 years (59.8%), among those 67 

(54.9%) were cases and 79 (64.8%) were controls with overall mean of 26.67. Most participants 

resided in Addis Ababa (82%), including 89 (73%) of the cases and 111 (91%) of the controls. 

Orthodox was the most common religion (52%), with nearly equal proportions among cases (64) 

and controls (63). Regarding marital status, the vast majority were married (89.8%), with 109 

cases and 110 controls.  

In terms of educational level, most participants had secondary education (63.9%), among whom 

77 were cases and 79 controls. Those with primary education accounted for 23% (30 cases and 

26 controls), while 9% were illiterate (11 in each group), and only 4.1% had college education or 

higher, split between 4 cases and 6 controls—showing little variation between cases and 

controls.Housewives were the largest group (37.3%), including 46 cases and 45 controls. Other 

common occupations included government employees (30 cases and 28 controls).The average 

household monthly income was 11,329.9 ETB, with cases having a lower mean income 

(10,789.3 ETB) compared to controls (11,870.5 ETB). 

Table 1. Socio-demographic characteristics of the study participants 

variable Total (%) Cases (%) Control 
(%) 

Age in years    

<20 32(13.1) 14(11.5) 18(14.8) 

21-30 146(59.8) 67(54.9) 79(64.8) 

>30 66(27) 41(33.6) 25(20.5) 

Residency     

Addis Ababa 200(82) 89(73) 111(91) 

out of Addis Ababa 44(18) 33(27) 11(9) 

Religion     

Orthodox 127(52) 64(52.5) 63(51.6) 
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Protestant 35(14.3) 17(13.9) 18(14.8) 
Muslim 82(33.6) 41(33.6) 41(33.6) 
Marital status    

Married 219(89.8) 109(89.3) 110(90.2) 
Single 17(7) 10(8.2) 7(5.7) 
Divorced  8(3.3) 3(2.5) 5(4.1) 
Educational level    

Illiterate 22(9) 11(9) 11(9) 
primary 56(23) 30(24.6) 26(21.3) 
Secondary 156(63.9) 77(63.1) 79(64.8) 
Collage and above 10(4.1) 4(3.3) 6(4.9) 
Occupation     

housewife 91(37.3) 46(37.7) 45(36.9) 
Government employee 58(23.8) 30(24.6) 28(23) 
private employee 45(18.4) 21(17.2) 24(19.7) 
student 19(7.8) 10(8.2) 9(7.4) 

merchant 12(4.9) 6(4.9) 6(4.6) 

daily labour 19(7.8) 9(7.4) 10(8.2) 

Household monthly income   

Mean  11329.9 10789.3 11870.5 

range 5058 5173 4903 

 

5.2 Obstetric and medical characteristics of the studyparticipants 

The majority of participants were primiparous (62.7%), with 76 (62.3%) among cases and 77 

(63.1%) among controls. Multiparous women accounted for 36.1% of the total, including 45 

cases and 43 controls.A high proportion of women had attended antenatal care during pregnancy 

(87.3%), with 107 (87.7%) of cases and 106 (86.9%) of controls reporting ANC follow-up. 

Among those who received ANC, 67.1% attended health centers, including 73 cases and 70 

controls, while the remaining 32.9% attended hospitals (34 cases and 36 controls).  

Regarding comorbid conditions, 44.3% of all participants had at least one comorbidity. However, 

a significantly higher proportion of cases (54.9%) had comorbidities compared to controls 

(33.6%). 

Among the 147 women with comorbidities, hypertension was the most common, reported by 52 

women (48.1%), with a notably higher occurrence among cases (41, or 61.2%) compared to 

controls (11, or 26.8%).Anemia was present in 27 women (25%), with 19 cases and 8 controls 

affected.Diabetes Mellitus (DM) was found in 19 women (7.8%), with similar proportions in 
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cases (12, or 17.9%) and controls (7, or 17.1%).Concerning previous cesarean sections, 20.9% of 

participants had a history of CS, including 24 cases (19.7%) and 27 controls (22.1%). 

Table 2. Obstetric and medical characteristics of the study participants 

variable Total (%) case (%) Control (%) 

Parity     

Primiparous 153(62.7) 76(62.3) 77(63.1) 

Multiparous 88(36.1) 45(36.9) 43(35.2) 

Grand multiparous 3(1.2) 1(0.8) 2(1.6) 

ANC    

Yes 213(87.3) 107(87.7) 106(86.9) 

no 31(12.7) 15(12.3) 16(13.1) 

Place of ANC    

Health center 143(67.1) 73(68.2) 70(66) 

hospital 70(32.9) 34(31.8) 36(34) 

Comorbidity    

Yes 108(44.3) 67(54.9) 41(33.6) 

no 136(55.7) 55(45.1) 81(66.4) 

List of comorbidities     

Anemia  27(25) 19(28.4) 8(19.5) 

DM 19(7.8) 12(17.9) 7(17.1) 

HTN 52(48.1) 41(61.2) 11(26.8) 

HIV 13(12) 11(16.4) 2(4.9) 

History of previous CS    

Yes 51(20.9) 24(19.7) 27(22.1) 

No  193(79.1) 98(80.3) 95(77.9) 
 

5.3 Labor related characteristics of the study participants 
 

Nearly all participants (95.5%) had established labor before undergoing cesarean section, with 

117 (95.9%) among cases and 116 (95.1%) among controls.The majority of women (77.7%) 

underwent more than two vaginal examinations, including 99 cases (84.6%) and 82 controls 

(70.7%). Membrane rupture before delivery was reported in 95.5% of participants, with 96.7% of 

cases and 94.3% of controls. 

In terms of duration of membrane rupture, 64.8% had rupture lasting 8 hours or more, which 

included 85 cases (72%) and 66 controls (57.4%). Among those who received antibiotics for 

premature rupture of membranes (PROM), the most commonly used was ampicillin (94.2%), 

with similar coverage in cases (95.8%) and controls (92.4%).  
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When looking at duration of labor, 67% of women labored for 8–16 hours, with 70 cases 

(59.8%) and 86 controls (74.1%) in this category. However, a greater proportion of cases 

(15.4%) labored for more than 16 hours compared to controls (8.6%). The SSOL was more 

common among cases (49.6%) than controls (25.9%), while the latent first stage (LFSOL) was 

more common among controls (50.9%) than cases (30.8%). 

 

Regarding urinary tract infection (UTI) during pregnancy, 20.1% of all women had a diagnosis, 

including 23 cases (18.9%) and 26 controls (21.3%). However, clinical chorioamnionitis was 

diagnosed in 13 cases (10.7%) compared to 6 controls (4.9%). Meconium-stained amniotic fluid 

was present in 74.2% of deliveries, with nearly equal proportions between cases (74.6%) and 

controls (73.8%). However, when examining the grade of meconium, Grade III (thick 

meconium) was more frequently observed among cases (38.5%) compared to controls (15.6%), 

while Grade I was more common in controls (32.2%) than in cases (11%). This indicates that 

higher grades of meconium might be associated with higher infection risk. 

Table 3. Labour related characteristics of the study participants 

variable Total (%) Cases 

(%) 

Control 

(%) 

Labor established before CS    

Yes 233(95.5) 117(95.9) 116(95.1) 

No  11(4.5) 5(4.1) 6(4.9) 

Number of vaginal examinations*    

≤2 52(22.3) 18(15.4) 34(29.3) 

>2 181(77.7) 99(84.6) 82(70.7) 

Membrane rapture before delivery    

Yes 233(95.5) 118(96.7) 115(94.3) 

no 11(4.5) 4(3.3) 7(5.7) 

Duration of rapture before delivery    

<8hr 82(35.2) 33(28) 49(42.6) 

≥8hr 151(64.8) 85(72) 66(57.4) 

Types of antibiotics given for PROM    

Metronidazole and ceftriaxone 2(1.4) 0 2(3) 

Ceftriaxone 6(4.3) 3(4.2 3(4.5) 

Ampicillin  130(94.2) 69(95.8) 61(92.4) 

Duration of labour in hours     

<8 49(21) 29(24.8) 20(17.2) 

8-16 156(67) 70(59.8) 86(74.1) 

>16 28(12) 18(15.4) 10(8.6) 
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Stage of labour at CS decision     

LFSOL 95(38.9) 36(30.8) 59(50.9) 

AFSOL 50(21.5) 23(19.7) 27(23.3) 

SSOL 88(37.8) 58(49.6) 30(25.9) 

Diagnosis of UTI in this pregnancy     

Yes 49(20.1) 23(18.9) 26(21.3) 

No  195(79.9) 99(81.1) 96(78.7) 

Clinical chorioamnionitis     

Yes 19(7.8) 13(10.7) 6(4.9) 

No  225(92.2) 109(89.3) 116(95.1) 

Presence of meconium    

Yes 181(74.2) 91(74.6) 90(73.8) 

no 63(25.8) 31(25.4) 32(26.2) 

Grade of meconium     

Grade I 39(21.5) 10(11) 29(32.2) 

Grade II 93(51.4) 46(50.5) 47(52.2) 

Grade III 49(27.1) 35(38.5) 14(15.6) 

 

* Based on available data on WHO on vaginal exam. 

5.4 Operation related characteristics of the study participants 
 

Most cesarean sections were performed as emergency procedures (87.3%), including 113 

(92.6%) of cases and 100 (82%) of controls. Elective CS was more common among controls 

(18%) than cases (7.4%).Regarding gestational age, 65.6% of procedures were conducted at 

term, with nearly equal distributions between cases (66.4%) and controls (64.8%). Preterm and 

post-term deliveries accounted for 16.4% and 18% respectively. 

In terms of skin antiseptic used prior to surgery, alcohol and iodine were the most frequently 

used agent (72.1%), applied in 84 cases (68.9%) and 92 controls (75.4%), while chlorohexidine 

and iodine were used in 27.9% of participants. The most common indications for cesarean 

section were CPD(33.2%), followed by NRFHBP (19.3%) and G3MSAF(14.8%). When 

assessing level of residency, the majority lived in residency level II (59.8%) with identical 

distribution among cases and controls. However, a higher proportion of cases (23.8%) were from 

residency level I compared to controls (16.4%). 

Table 4. Operation related characteristics of the study participants 
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Variable Total (%) Cases 

(%) 

Control (%) 

Types of CS    

Emergency 213(87.3) 113(92.6) 100(82) 
elective 31(12.7) 9(7.4) 22(18) 
Gestational age at CS    

Preterm 40(16.4) 19(15.6) 21(17.2) 
Term 160(65.6) 81(66.4) 79(64.8) 
Post term 44(18) 22(18) 22(18) 
Antiseptic used    

Alcohol and iodine 176(72.1) 84(68.9) 92(75.4) 
Chlorohexidine and Iodine 68(27.9) 38(31.1) 30(24.6) 
Indication for CS    

APH 26(10.7) 11(9) 15(12.3) 
Cord prolapses 1(0.4) 1(0.8) 0 

CPD 81(33.2) 39(32) 42(34.4) 
CS Scar 11(4.5) 5(4.1) 6(4.9) 
failed induction 5(2) 2(1.6) 3(2.5) 
LFSOL with G3MSAF 36(14.8) 22(18) 14(11.5) 
NRBPP 2(0.8) 1(0.8) 1(0.8) 
NRFHBP 47(19.3) 25(20.5) 22(18) 
PLFSOL + G2MSAF 35(14.3) 16(13.1) 19(15.6) 
Type of anesthesia    

Spinal 238(97.5) 119(97.5) 119(97.3) 

General anesthesia 6(2.5) 3(2.5) 3(2.5) 
Level of residency    

RI 49(20.1) 29(23.8) 20(16.4) 

RII 146(59.8) 73(59.8) 73(59.8) 

RIII 33(13.5) 15(12.3) 18(14.8) 

RIV 16(6.6) 5(4.1) 11(9) 

Level of abdominal incision    

Midline sub-umbilical 4(1.6) 2(1.6) 2(1.6) 

Transverse 240(98.4) 120(98.4) 0120(98.4) 

Type of prophylactic antibiotics given   

Ampicillin 236(96.7) 118(96.7) 118(96.7) 

Ceftriaxone 8(3.3) 4(3.3) 4(3.3) 

Dose of antibiotics    

One 17(7) 8(6.6) 9(7.4) 

Two 207(84.8) 105(86.1) 102(83.6) 

three 20(8.2) 9(7.4) 11(9) 

Time antibiotics given    

within 1hour 242(99.2) 121(99.1) 121(99.2) 

after 1 hour 2(0.8) 1(0.8) 1(0.8) 
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5.5The incidence of Surgical Site Infection 
 

During the study period, a total of 2583 women gave birth by cesarean section at the study 

facility. Among them, 122 women developed surgical site infections (SSI) following cesarean 

section, resulting in an incidence rate of 4.7%. This indicates that for every 100 cesarean 

deliveries performed; approximately 4 to5 women experienced an SSI. 

 

5.5 The list of types of surgical site infection 
 

The analysis of surgical site infections (SSI) among the 122 affected women revealed that the 

majority were classified as superficial infections, accounting for 93.4% (114 cases). Deep SSIs 

were much less common, observed in only 6.6% (8 cases). 

 
Figure 2. The list of types of surgical site infection 

 

5.6 The determinant factors of surgical site infection 
In the bivariate logistic regression analysis, several factors were found to be significantly 

associated with surgical site infection (SSI). This included residency, comorbidity, number of 

vaginal examinations, duration of membrane rupture before delivery, labor status at cesarean 

section (CS), clinical chorioamnionitis, grade of meconium, and type of CS. 
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In the multivariate logistic regression model, the following factors remained significant 

predictors of SSI: residency, comorbidity, labor status at CS, clinical chorioamnionitis, and grade 

of meconium. 

Participants residing outside Addis Ababa were 2.2 times more likely to develop SSI compared 

to those living in Addis Ababa (AOR = 2.2; 95% CI: 1.88, 5.62). The odds of developing SSI 

were 3.2 times higher among those with having comorbid compared to those of its counterpart 

(AOR = 3.2; 95% CI: 1.50, 6.67).Cesarean sections performed during the second stage of labor 

were associated with a 2.6-fold increase in the risk of SSI compared to those performed during 

the latent first stage (AOR = 2.6; 95% CI: .13, 6.09).Furthermore, participants with clinical 

chorioamnionitis had a 6.3-fold increased risk of SSI compared to those without the condition 

(AOR = 6.3; 95% CI: 1.06, 37.92). The presence of grade III meconium was associated with a 

10.9-fold higher risk of SSI compared to grade I meconium (AOR = 10.9; 95% CI: 1.97, 13.74) 

and the timing cesarean section with an emergency were 3.6folds increase its surgical site 

infection (AOR 3.6, 95%CI=1.97, 13.74). 

Although randomly selected, most variables affecting outcome are similar and not intentional. 

Table 5. Association between SSI and its independent variable of among who gave birth by CS 

at TASH, ZMH and GMH 2025, bivariate and multivariate logistic regression 

Variable  SSI COR (with 

95%CI)  

AOR  (with 

95%CI) yes no 

Residency      

Addis Ababa 89(73) 111(91)   

out of Addis Ababa 33(27) 11(9) 3.7(1.79, 7.82) 2.2(1.88, 5.62) 

Comorbidity     

Yes 67(54.9) 41(33.6) 2.4(1.43, 4.04) 3.2(1.50, 6.67) 

no 55(45.1) 81(66.4)   

Number of vaginal examinations(n=351)   

≤2 18(15.4) 34(29.3)   

>2 99(84.6) 82(70.7) 2.3(1.20, 4.33) 1.9(0.73, 4.87) 

Duration of membrane rapture before delivery   

<8hr 33(28) 49(42.6)   

≥8hr 85(72) 66(57.4) 1.9(1.11, 3.30) 1.6(0.72, 3.50) 

Labour status at CS     

LFSOL 36(30.8) 59(50.9)   

AFSOL 23(19.7) 27(23.3) 1.4(0.69, 2.78) 1.8(0.59, 5.28) 

SSOL 58(49.6) 30(25.9) 3.2(1.73, 5.80) 2.6(1.13, 6.09) 

Clinical chorioamnionitis    

Yes 13(10.7) 6(4.9) 2.3(0.85, 6.28) 6.3(1.06, 37.92) 

No  109(89.3) 116(95.1)   

Grade of meconium    

Grade I 10(11) 29(32.2)   
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Grade II 46(50.5) 47(52.2) 2.8(1.24, 6.48) 2.6(0.92, 7.27) 

Grade III 35(38.5) 14(15.6) 7.2(2.81, 18.73) 10.9(3.22, 37.14) 

Types of CS     

Emergency 113(92.6) 100(82) 2.8(1.22, 6.28) 3.6(1.97, 13.74) 

elective 9(7.4) 22(18)   

 

 

 

6. Discussion 
 

During the study period, an incidence rate of 1.65% of surgical site infections (SSI) was 

observed among women who underwent cesarean delivery, suggesting that approximately 1 to 2 

out of every 100 cesarean births resulted in an SSI. This incidence is less than the 2.5% (95% CI: 

1.6–3.7%) global pooled prevalence of SSIs, according to a comprehensive study.  The incidence 

was 2.7% by WHO area and 2.5% by survey period, according to subgroup analysis. The largest 

burden was recorded in the African region at 7.2% and in studies carried out between 1996 and 

2001 (2.9%) (43).Compared to individual hospital-based studies, the incidence observed in this 

study remains substantially lower. For instance, a study conducted in Nepal found an SSI rate of 

8.54% among 1,135 cesarean deliveries, with 94.85% being superficial infections and 5.15% 

deep SSIs, with no organ-space type reported (45). Similarly, in Ayder Comprehensive 

Specialized Hospital in Ethiopia, the SSI incidence was reported to be 11.7% among women who 

underwent cesarean section (46). Another study conducted in Debretabor General Hospital found 

that 8.1% of mothers developed SSI (95% CI: 5.4–11.6), and all of them were superficial 

infections following emergency cesarean sections (47). 

In this study, a total of 244 participants were included, comprising 122 cases with SSI and 122 

controls, based on a 1:1 case-control ratio. Among the identified SSIs, the majority were 

superficial, accounting for 99.2% (n=110), followed by deep SSIs at 9% (n=10), and only one 

case of organ-space SSI (0.8%).This distribution is consistent with findings from similar studies 

conducted in Nepal (45) and Debre Tabor General Hospital (47), where superficial SSIs were 

also predominant. The high prevalence of superficial SSI observed in our study aligns with the 

understanding that these types of infections are the most commonly occurring form of SSIs, 
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typically presenting earlier and being more readily diagnosed postoperatively. However, the 

proportion of deep SSIs in our study appears to be lower than that reported in studies conducted 

in government hospitals in Addis Ababa (39). This discrepancy might be attributed to differences 

in surgical techniques, perioperative care, patient characteristics, or variations in SSI 

surveillance. Additionally, the relatively low rate of organ-space infections could be due to a true 

low incidence. 

Women residing outside Addis Ababa were found to be nearly three times more likely to develop 

SSIs than those living Addis Ababa (AOR = 2.2). This is comparable to findings from Ayder 

Comprehensive Specialized Hospital, where rural women had a 5.6-fold increased risk (46). A 

possible explanation for this is that rural residents may face barriers to timely healthcare access, 

including delays in reaching facilities, lower health literacy, and reduced access to antenatal care, 

all of which contribute to poor pre- and postoperative outcomes. 

Comorbid conditions were also significantly associated with increased SSI risk in this study 

(AOR = 3.2), the finding was in line with other reports in the Ayder study (46). Comorbidities 

can impair immune function and wound healing, making patients more vulnerable to infections 

postoperatively. 

In the current study, women who underwent emergency cesarean section were found to be 3.6 

times more likely to develop surgical site infection compared to those who had elective 

procedures (AOR = 3.6). This finding emphasizes the increased infection risk associated with 

unplanned or urgent surgical interventions, likely due to factors such as inadequate preoperative 

preparation, prolonged labor, or underlying maternal or fetal complications. This outcome is 

consistent with a case-control study that was carried out in public hospitals in Dire Dawa, which 

reported that the likelihood of developing post-cesarean SSI was 9 times higher among women 

who had emergency CS compared to those with elective procedures (AOR = 8.9) (50). 

Clinical chorioamnionitis was the most significant predictor of SSI in this study, increasing risk 

by over tenfold (AOR = 6.3). This finding is in agreement with Ayder’s data (AOR = 16.17) (46) 

and Dire Dawa (AOR = 5.0) (50). Chorioamnionitis, being an established intrauterine infection, 

increases the bacterial burden during surgery and weakens tissue integrity, making postoperative 

infection more likely. Likewise, the presence of grade III meconium was linked to a 10.9-fold 
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increase in SSI risk, likely due to the association between thick meconium, fetal distress, and 

possible intrauterine infection or inflammation that may compromise sterile surgical fields. 

 

 

 

7. Conclusion 
 

This study identified several key factors significantly associated with an increased risk of SSI 

following cesarean section. The presence of comorbid conditions and residency outside Addis 

Ababa are significant factors. Additionally, cesarean sections performed during the second stage 

of labor, emergency CS, the presence of clinical chorioamnionitis, and the presence of meconium 

stained amniotic fluid significantly elevated SSI risk.  

8. Limitations 
The results from this study show significantly lower incidence of  SSI compared to the global 

pooling incidence and individual hospital based studies done in previous studies. Possible 

explanation is there are many health centers under each hospital that are catchments and post 

partum women with SSIcould have been evaluated and managed in their respective HCs from 

which they were referred. 

There are possible unmeasured confounders like intraoperative technique variations and 

sterilization practices which may influence results. 

Reliance on medical records could introduce documentation bias including antibiotic type, the 

time it was given at, number of vaginal examinations. 

9. Recommendations 
➢ Train healthcare providers to adhere to guidelines limiting the number of vaginal 

examinations unless clinically indicated, reducing infection risk from repeated exam and 

document it. 
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➢ Prioritize early diagnosis and management of chorioamnionitis and meconium stained 

amniotic fluid  

➢ Consider microbiologic confirmation in future researches 

 

 

 

 

 

 

Reference 
 

1. S. Zuarez-Easton, N. Zafran, G. Garmi, and R. Salim, “Post cesarean wound infection: 

prevalence, impact, prevention, and management challenges,” International Journal of 

Women's Health, vol. 9, pp. 81–88, 2017. 

2. E. Declercq, M. Barger, H. J. Cabral et al., “Maternal outcomes associated with planned 

primary cesarean births compared with planned vaginal births,” Obstetrics & 

Gynecology, vol. 109, no. 3, pp. 669–677, 2007. 

3. ACOG. Antimicrobial prophylaxis for cesarean delivery: Timing of administration. 

Committee Opinion. Obstet Gynecol. 2010; 465:791–2.  

4. SSA. Adherence to Surgical Care Improvement Project Measures and postoperative 

surgical site infection. Surg Infect. 2012;13(4):234–7. 

5. The Lancet. Stemming the global caesarean section epidemic. Lancet. 2018 Oct 13; 

392(10155):1279. https://doi.org/10.1016/S0140-6736(18)32394-8. PMID: 30322560. 

6. (Angie Sway KK, Anthony Wanyoro, Claire Kilpatrick, Joseph Solomkin. Review of the 

Burden of Infection Following Cesarean Section in Sub-saharan Africa. 23 April 2017. 



31 
 

7. Chu K, Maine R, Trelles M. Cesarean section surgical site infections in sub-Saharan 

Africa: a multi-country study from Medecins Sans Frontieres. World J Surg. 2015;39 

(2):350–355. 

8. Boerma T, Ronsmans C, Melesse DY, et al. Global epidemiology of use of and 

disparities in cesarean sections. Lancet. 2018;392(10155):1341–1348. 

9. Jalil MH H. K., Surgical site infections following caesarean operations at a Jordanian 

teaching hospital: frequency and implicated factors, Sci Rep2017, (7)1:1–9. 

10. Manisha Chhetry S. S., Risk factors for post caesarean surgical site infection at a tertiary 

care center in Eastern Nepal, Journal of College of Medical Sciences-Nepal 2017, (13. 

11. Whiting P, Rutjes AWS, Reitsma JB, Bossuyt PMM, Kleijen J. The development of 

QUADAS: a tool for the quality assessment of studies of diagnostic accuracy included in 

systematic reviews. BMC Med Res Meth. 2003; 3:25. 

12. Conroy K, Koenig AF, Yu Y, Courtney A, Lee HJ, Norwitz ER. Delivery: 10 strategies 

to reduce risk. Rev Obstet Gynecol. 2012;5(2):69–77. 

13. Lyimo FM, Massinde AN, Kidenya BR, Konje E, Mshana SE. Efficacy of single dose of 

gentamicin in combination with metronidazole versus multiple doses for prevention of 

post-caesarean infection: study protocol for a randomized controlled trial. Trials. 2012; 

13:89. 

14.  Brown J, Thompson M, Sinnya S, Jeffery A, de Costa C, Woods C, et al. Pre-incision 

antibiotic prophylaxis reduces the incidence of post-caesarean surgical site infection. J 

Hosp Infect. 2013;83(1):68–70. 

15. Khalid R Saeed BM, Incidence of surgical site infection following caesarean section: a 

systematic review and meta-analysis protocol.,BMJ OPEN 2017; . 5 (6): 1-8. 

16.  Bizimana JK, Prevalence and risk factors for post-cesarean delivery surgical site Int J 

Curr Microbiol App, 2016, 5(6):631–41. 

17. Soule B. M., Evidence-Based Principles and Practices for Preventing Surgical Site 

Infections., Joint commission international 2018, pp. 1-3. 

18. Del Monte N. A. MC, Post discharge surveillance following cesarean section: the 

incidence of surgical site infection and associated factors, surgical site infection and 

associated factors 2010, 38(6):467–72 

19. Jasim S. S. HH, Incidence and risk factors of surgical site infection among patients 

undergoing cesarean section, Clin Med Insites2017, 9:1–7. 



32 
 

20. Vjosa A R. I. Zejnullahu, Surgical site infections after cesarean section, MBC infectious 

Diseases 2019, 7-8. 

21. Ahmed R K. G., Intra-abdominal infection following cesarean section: a retrospective 

cohort study in tertial referral hospital, BMC 2019, 19:234. 

22. P. Lakhan, J. Doherty, M. Jones, and A. Clements, “A systematic review of maternal 

intrinsic risk factors associated with surgical site infection following caesarean 

sections,”Healthcare Infection, vol. 15, no. 2, pp. 35–41, 2010. 

23. T. C. F. Farret, J. Dallé, M. V. da Silva, C. V. W. Riche, and V. S.Antonello, “Risk 

factors for surgical site infection following cesarean section in a Brazilian Women’s 

Hospital: a case control study,” Brazilian Journal of Infectious Diseases, vol. 19, no. 2, 

pp. 113–117, 2015. 

24. C. A. Killian, E. M. Graffunder, T. J. Vinciguerra, and R. A.Venezia, “Risk factors for 

surgical-site infections following cesarean section,” Infection Control & Hospital 

Epidemiology,vol. 22, no. 10, pp. 613–617, 2001 

25. S. P. Gong, H. X. Guo, H. Z. Zhou, L. Chen, and Y. H. Yu,“Morbidity and risk factors 

for surgical site infection following cesarean section in Guangdong Province, China,” 

Journal of Obstetrics and Gynaecology Research, vol. 38, no. 3, pp. 509–515, 2012. 

26. R. Shree, S. Y. Park, R. H. Beigi, S. L. Dunn, and E. E. Krans, “Surgical site infection 

following cesarean delivery: patient, provider, and procedure-specific risk factors,” 

American Journal of Perinatology, vol. 33, no. 2, pp. 157–164, 2016. 

27. Organization WH: Preventing surgical site infections: implementation approaches for 

evidence-based recommendations. 2018. 

28. Victor D, Revathi G, Sam K, Abdi H, Asad R, Andrew K. Pattern of pathogens and their 

sensitivity isolated from surgical site infections at the Aga Khan University Hospital, 

Nairobi, Kenya. Ethiop J Health Sci. 2013;23(2):141–9. 

29. Alkema L, Chou D, Hogan D, et al. Global, regional, and national levels and trends in 

maternal mortality between 1990 and 2015, with scenario-based projections to 2030: a 

systematic analysis by the UN maternal mortality estimation inter-agency group. Lancet. 

2016;387(10017):462–474. 

30. Daniel B. Fasil W., Moges A. Incidence and predictors of surgical site infection 

following cesarean section in North-west Ethiopia: a prospective cohort study among 



33 
 

women who had a caesarean section between March 28, 2019 and August 31, 2019 Debre 

Markos Referral Hospital. BMC Infectious Diseases volume 20, Article number: 902 

(2020). 

31. World Health Organization. WHO statement on caesarean section rates. http://apps. 

who.int/iris/bitstream/handle/10665/161442/WHO_RHR_15.02_eng.pdf;jsessioni 

d=E8BFDF44D047A17ADDC1387AD480C0B1?sequence=1; 2015. 

32. Alkema L, Chou D, Hogan D, et al. Global, regional, and national levels and trends in 

maternal mortality between 1990 and 2015, with scenario-based projections to 2030: a 

systematic analysis by the UN maternal mortality estimation inter-agency group. Lancet. 

2016;387(10017):462–474. 

33. Aboyeji AP, Ijaiya MA, Fawole AA. Maternal mortality in a Nigerian teaching hospital – 

a continuing tragedy. Tropical Doctor. 2007;37(2): 83–85. 

34. Amenu D, Belachew T, Araya F. Surgical site infection rate and risk factors among 

obstetric cases of Jimma University Specialized Hospital, southwest Ethiopia Ethiop J 

Health Sci. 2011; 21:91–200 https://doi.org/10.4314/ejhs.v21i2.69049 PMID: 22434989  

35. Bizimana J, Ndoli J, Bayingana C, Baluhe I, Gilson G. Prevalence and risk factors for 

post cesarean delivery surgical site infection in a teaching hospital setting in rural 

Rwanda: A prospective cross sectional study. Int J Curr Microbiol App Sci. 2016; 5:631–

41.  

36. Chu K, Maine R, Trelles M. Cesarean Section Surgical Site Infections in Sub-Saharan 

Africa: A MultiCountry Study from Medecins Sans Frontieres. World Journal of surgery. 

2014:1–7.  

37. Karl W. Reducing the complications of caesarean section. Adv ObstetrGynaecol 2017; 

20:141–52.  

38. Callaghan W, Creanga A, Kuklina E. Severe maternal morbidity among delivery and 

postpartum hospitalizations in the United States. Obstet Gynecol. 2012; 120:1029–36. 

https://doi.org/10.1097/aog. 0b013e31826d60c5 PMID: 23090519  

39. Adane F., Mulu A., Seyoum G. et al. Prevalence and root causes of surgical site infection 

among women undergoing caesarean section in Ethiopia: a systematic review and meta-

analysis. Patient Saf Surg 13, 34 (2019) https://doi.org/10.1186/s13037-019-0212-6 

PMID: 31673291  



34 
 

40. Wodajo Samuel, Belayneh Mehretu, Gebremedhin Samson. Magnitude and Factors 

Associated with Post-Cesarean Surgical Site Infection At Hawassa University Teaching 

and Referral Hospital, Southern Ethiopia: A Cross-sectional Study. J Health Sci 2017; 

27(3):283. https://doi.org/10.4314/ejhs.v27i3.10 PMID: 29217927  

41. Andersen, B. R., Westergaard, H. B., & Fuglsang, J. (2017). Prolonged labor and risk of 

surgical site infection after cesarean delivery: A systematic review and meta-analysis. 

BJOG: An International Journal of Obstetrics &Gynaecology, 124(6), 839-847. 

42. Leth, R. A., Uldbjerg, N., Nørgaard, M., & Møller, J. K. (2011). Obesity, diabetes, and 

the risk of infectious complications in cesarean section: A Danish nationwide cohort 

study. Obstetrics & Gynecology, 117(3), 1236-1243. 

43. Dechasa Adare Mengistu, MSc, Addisu Alemu, MPH, Abdi Amin Abdukadir, MD, 

Ahmed Mohammed Husen, MD, Fila Ahmed, MPH, Baredin Mohammed, MPH, and 

Ibsa Musa, PhD. Global Incidence of Surgical Site Infection Among Patients: Systematic 

Review and Meta-Analysis. The Journal of Health Care Organization, Provision, and 

Financing. 60: 1–11 (2023). DOI: 10.1177/00469580231162549. 

44. Wodajo Samuel, Belayneh Mehretu, Gebremedhin Samson. Magnitude and Factors 

Associated with Post-Cesarean Surgical Site Infection At Hawassa University Teaching 

and Referral Hospital, Southern Ethiopia: A Cross-sectional Study. J Health Sci 2017; 

27(3):283. https://doi.org/10.4314/ejhs.v27i3.10 PMID: 29217927  

45. Astha Regmi, Neebha Ojha, Meeta Singh, Asmita Ghimire, and Nisha Khare. Risk 

Factors Associated with Surgical Site Infection following Cesarean Section in Tertiary 

Care Hospital,Nepal. International Journal of Reproductive Medicine. Volume 2022, 

Article ID 4442453, 11 pages 

46. Lijaemiro H, Berhe SL, Tesfaye JD. Incidence of surgical site infection and factors 

associated among Cesarean deliveries in selected government hospitals in Addis Ababa, 

Ethiopia, 2019. Obstetrics and Gynecology International. 2020. 

47. Hans Kristian Opøien, Annelill Valbø, Anette Grinde-Andersen & Mette Walberg. Post-

cesarean surgical site infections according to CDC standards: rates and risk factors. A 

prospective cohort study. Acta Obstetricia et Gynecologica. 2007; 86: 1097-1102. 

48. Wendmagegn et al. Magnitude and determinants of surgical site infecion among women 

underwent cesarean section in Ayder comprehensive specialized hospital Mekelle City, 



35 
 

Tigray region, Northern Ethiopia, 2016, BMC Pregnancy and Childbirth (2018) 18:489 

https://doi.org/10.1186/s12884-018-2075-8. 

49. Mihretu Molla, Kiber Temesgen, Tewodros Seyoum and Mengstu Melkamu: Surgical 

site infection and associated factors among women underwent cesarean delivery in 

Debretabor General Hospital, Northwest Ethiopia: hospital based cross sectional study. 

BMC Pregnancy and Childbirth (2019) 19:317 https://doi.org/10.1186/s12884-019-2442-

0. 

50. Gelaw et al. Surgical site infection and its associated factors following cesarean section: a 

cross sectional study from a public hospital in Ethiopia. Patient Safety in Surgery (2017) 

11:18 DOI 10.1186/s13037-017-0131-3. 

 

 

 

 

 

Annexes 

Annex 1: Information sheet for the participants 

My name is __________________________. I am working as data collector in the research 

conducted by Dr. Lulit who is conducting her research for partial fulfillment of the requirements 

for the Department of obstetrics and gynecology at Addis Ababa University in partial Fulfillment 

of the requirements for a specialty certificate in Obstetrics and Gynecology.  

This study aims to assess factors associated with surgical site infection after cesarean deliveries 

among women who gave birth at the three hospitals (TASH, GMH, ZMH). I would appreciate 

your truthful response.  

Procedure: Participation in this research project is encouraged in order to determine the 

determinants of surgical site infection.  Participants need to explicitly understand and 

give consent to our questionnaire before they fill. 
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Risk and/or Discomfort: You may feel some discomfort specially on taking your time (about 30 

minutes) while participating in this research. There is no risk in participating in this research 

project.  

Benefits: You will not get direct benefit by participating in this research report, but your 

participation is likely to help us for future post-CS SSI-related complication prevention and 

management.  

Incentives: You will not be provided any incentive to take part in this project.  

Confidentiality and Anonymity: The information that I collect from this research project will 

be kept confidential. Information about you that was collected from the study will be stored in a 

file, which will not have your name on it. It will not be revealed to anyone except the principal 

investigator.  

Right to Refuse or Withdraw: You can decline to take part in this study at any time.  You have 

the option to decline to answer some or all of the questions.  Your access to medical care at this 

facility will not be impacted if you choose not to participate.  You still have all of your rights as 

a client of our institution, including the freedom to leave the study whenever you want. 

Persons to contact- For further information, you can contact 

Dr Lulit Fekadu 

+251910893909 
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Annex 2. Consent form of the participants 

 

I have received written information about this study and have been fully informed about its 

purpose.   I am also aware that the results will aid to enhance the surgical site infection outcome 

for mothers.  I am aware that taking part in this study has no risks.  I consent to taking part in this 

research.  I am aware that by taking part, I will not be eligible for any preferential treatment, 

compensation, or rewards.  I was informed that the data collected would be kept private.  I am 

aware that any information that may be used to identify me will not be used in any publications 

or reports.  Only this study is covered by this permission. Are you willing to participate in the 

study?             1- Yes                        2 - No 

If the answer is yes, thanks! Conduct the interview. If the answer is no, Thanks! 
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SUBJECT INFORMATION SHEET 

Questionnaire 
Part I. Socio demographic data 

1. Procedure day ______________ 

2. Age   _______________ (in years) 

3. Residence 

A. Addis Ababa  

B. Outside AA 

4. Religion  

A.  Orthodox  

B. Protestant   

C. Muslim  

D. Others (specify) _______________ 

5. Marital status  

A. Married  

B. Single  

C. Divorced 

D. Widowed 

6. Educational status  

A. Tertiary education 

B. Secondary education  

C. Primary education  

D. Read and write   

E. Illiterate 

7. Monthly family income in Birr ______________ 

8. Occupation  

A. Student  
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B. House wife   

C. Daily laborer  

D. Merchant  

E. Government employee  

F. Private employee 

Part II. Obstetric and medical characteristics of the study participants 

9. Parity  

A. Primiparous (1) 

B. Multipara (2- 4) 

C. Grand multipara (>= 5) 

10. ANC A. Yes   B. No  

11. Place of ANC   A. HospitalB. Health center C. Private set up 

12. Presence of Co-morbidity   A. Yes   B. No  

A. Diabetes mellitus A. Yes    B. No 

B. Hypertension   A. Yes B. No 

C. HIV status   A. Yes B. No 

D. Anemia A. Yes B.  No 

E. Others (specify)_____________ 

 

13. Number of vaginal examinations _____________ 

14. Clinical chorio-amnionitis   A.  Yes   A.  No  

15. Presence of meconium   A   Yes   B. No  

16. If yes Q16 write its Grade________________ 

Part III. Operation related characteristics of the study participants 

17. Type of CS   A. Emergency   B. Elective  

18. Gestational age at CS ___________________ (weeks and days) 

19. Labor status/ duration   A. No labor    B. ≤ 12 hours   C. >12 hours   

20. Rupture of membrane   A.  No ROM      B. (ROM) before CS and ≤ 12 hours   C.  ROM 

> 12 hours  

21. History of previous CS   A.  Yes   B. No 



40 
 

22. Antiseptic Used   A. Chlorhexidine_ Alcohol   B. Alcohol _ iodine   C. Chlorohexidine_ 

Iodine D. Others (Specify)_____________ 

23. Duration of operation _________________ (in minutes) 

24. Indication for CS   __________________________________ 

25. Type of anesthesia A.  Spinal     B. General  

26. Level of surgeon A.  Junior (R2)     B. Senior (R3/R4/   C. Consultant 

27. Type of abdominal incision   A. Transverse   B. Midline sub-umbilical  

28. Type of prophylactic antibiotics given A. Ampicillin   B. Ceftriaxone C. No antibiotics 

given   

29. Time antibiotics given   ________________________ 

30. How many doses ______ 

31. Amount of blood loss ______________ml 

32. Length of hospital stay ______ 

33. Type of SSI   A.  Superficial    B.  Deep   C. Organ space 

 

 

 

 

 

 


