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ABSTRACT  

Background: Caesarean section (CS) is increasingly being preferred to vaginal 

delivery in Cameroon despite the alert of WHO in 2015. Compared to vaginal 

delivery, CS is associated to increase rates of maternal complications like surgical 

site infections (SSI).  

Incidence and risk factors of surgical site infections after CS have been described 

in international literature and some peripheral hospitals in Cameroon but little is 

known on these in the referral hospitals. 
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Objectives: to determine the incidence and risk factors of SSI in two referral 

hospitals in Douala, Cameroon 

Methods: A prospective study enrolling a cohort of patients who underwent CS 

from February, 01 to July 31, 2022 was conducted. Socio-demographic, obstetrical 

and management information were recorded using a standardized form. 

Descriptive statistics and multiple logistic regression were used to determine 

associations between factors and occurrence of SSI. Statistical significance was 

set at p<0.05. 

Results: 444 Women were enrolled in our study and 45 presented SSI, making an 

incidence of 10.13%. The incidence of SSI was 6.45% in Douala Gynaeco-obstetric 

and Paediatric Hospital and 11.11% in Laquintinie.  

After bivariate analysis, obesity, pre-surgical anemia, diabetes and Blood 

transfusion were associated to SSI. The same factors were confirmed as predictors 

of SSI after multivariate analysis: Obesity (aOR=5.9, p=0.032), pre-surgical 

anemia (aOR=4.7, p=0.03), diabetes (aOR=15.7, p=0.013) blood transfusion: 

aOR=0.05, p=0.013) 

Conclusion. SSI is high in in two referral hospitals in Douala. Risk factors include 

pre-surgical Anaemia, Diabetes, obesity and blood transfusion.   

Key words: Surgical site infection, Caesarean section, Referral hospital, 

incidence, risk factors  

I- Background 

Caesarean section is a surgical procedure in which a baby is taken out through an 

incision done on a woman’s abdomen and uterus. This surgical intervention is usually 

done when the vaginal delivery may be detrimental to the foetus, the mother or both 

in situations like prolonged labour, foetal distress or others [1]. Since 1985, WHO and 

the international scientific community have established that caesarean sections (CS) 

rates of 10 to 15% at community level  are the ideal indicators of good obstetrical 

practice; and worldwide, CS is increasingly been preferred to vaginal delivery, 

reaching 54.4% of cases in Turkey, 47.5% in South Korea and 38.97% in Poland  

despite the WHO’s statement in 2015 that a CS rate of more than 30% at community 

level may not yield any benefits for the mother and her child [ 2, 3]. 
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Compared to vaginal delivery, CS is associated with more maternal and foetal 

complications at immediate and long term periods, with reported rates of up to 22.7% 

in Cameroon[4].  

Surgical site infection (SSI) is among the commonest post caesarean section 

complications both in developed and developing countries. European Centre for 

Disease control (ECDC) defines surgical site infection as any infection of the skin and 

subcutaneous tissue at the operation site, the deep soft tissue and/or any organ or 

spaces other than skin that was manipulated and within 30 days of procedure [5]. 

WHO indicates that SSI are the most reported type of Health care associated infection 

(HAIs) in low and middle-income countries with an incidence of  11.8 episodes per 100 

surgical procedures [6]. The rate of SSI after a caesarean section range from 3% to 

15% depending on the surveillance methods used to identify infection, the patient’s 

population and the use of antibiotic prophylaxis [7]. With the advent of antibiotic 

prophylaxis therapy, the improvement of surgical techniques and the establishment of 

active surveillance systems for nosocomial infections, post-caesarean SSI has 

reduced in developed countries, but it is still common in low and middle-income 

countries [8]. 

Factors determining or associated to SSI vary among authors and the most reported 

include prolonged duration of labour, prolonged rupture of membranes (> 12 hours) 

and high body mass index (BMI) [9,10, 11], anaemia [9, 10], hypertension and long 

duration of surgery [12]. 

In Cameroon, trends of caesarean section rates are also in the increase; WHO reports 

a global increase from 12% in 2000 to 21% in 2015 [13] and in a more recent study 

conducted at a referral hospital in Douala, H. Essome et al. found an incidence of 

29.06% [4]. Studies done in Cameroon reported incidence of SSI of 62/310 (20%) in 

Yaounde Central Hospital [14] and 10.8% in Douala Laquintinie Hospital respectively 

[4] but these were cross sectional studies limited to the period of admission, between 

4 to 7days post caesarean section. A study design which include follow-up of patients 

for 30 days after CS is necessary to determine the real incidence and predicting factors 

of SSI and thus develop evidence-based protocols of management of post CS SSI in 

referral hospitals in our country.  
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II- Materials and methods 

II-1 Study design and period 

This was a prospective study of 6 months from February 01, 2022 to July 31, 2022 at 

the Laquintinie Hospital and the Douala Gynaeco-obstetric and Paediatric hospital. 

   II-2 Study sites 

Laquintinie Hospital (LQ) serves as teaching hospital and receives the greatest 

number of referrals of the Douala metropolis and its environs. A mean number of 2900 

births per year are conducted here, of which nearly one-third (950) is by caesarean 

section. This hospital receives all categories of patients with various economical 

capacities and the cost of the treatment is mainly supported by the patients 

themselves. The obstetrical theatre unit is dedicated to obstetrical surgeries but also 

to other types of gynaecological surgeries like laparotomy for ectopic pregnancy, 

myomectomy, hysterectomy. Owing to the trainees from various medical and 

paramedical schools of the country who are trained here, the important turnover of 

patients, the aseptic conditions are suboptimal. 

Douala Gynaeco-obstetric and Paediatric hospital is a public hospital of first category 

dedicated especially to mother and child care. It provides quality care and contributes 

to professional training and staff development. The obstetrics and gynaecology 

department has a capacity of 23 beds. The medical team is made of 08 

gynaecologists, 08 residents, and 01 general practitioner. A mean number of 550 to 

600 deliveries are conducted here every year with about ¼ through caesarean 

sections. Management of labour and related complications are done following in-

service guidelines which include infection prevention measures. Caesarean sections 

are done either by obstetricians or senior resident doctors under the supervision of a 

consultant. The theatre unit has an operating room where cases of obstetrical and 

gynaecological surgeries are managed apart from cases of abscesses. Infection 

prevention guidelines measures are implemented on accessing to theatre, wearing the 

theatre attires and other operating equipment.  
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II-3 Inclusion and exclusion criteria 

All women who underwent CS during the study period were consented and included 

in the study.  

We excluded all women who failed to answer part or all the questionnaire; those who 

died immediately or before 30 days after CS without any diagnosis of SSI; patients 

who presented other surgical or infectious complications. 

Sampling and sample size 

Patients were recruited conveniently and consecutively.                      

II-4 Data collection procedure 

For each patient booked and operated for CS, preoperative, intraoperative and 

postoperative information were obtained and filled in a standardized data collection 

form. 

Preoperative information concerned socio-demographic (age, telephone number, 

education level, occupation), obstetrical data (parity, gestational age, previous 

caesarean section, duration of the labour, duration of rupture of membranes). Other 

information included mode of admission (elective or emergency), patient managed in 

the site or referred, body mass index (BMI) and Haemoglobin level. The time of 

insertion of urinary catheter and the shaving of surgical site were also recorded. 

- Intraoperative data were: the type of anaesthesia, the qualification of the 

surgeon (obstetrician or resident-doctor), the duration of surgery, the use of 

antibiotic, the quantity of blood loss and any intraoperative complication. 

- Postoperative data were: the use of antibiotics; outcome measures were: 

occurrence of superficial surgical site infection (SSSI), deep incisional infection 

(DII) or organ/space infection (OI). 

- Diagnosis of SSI criteria: A diagnosis of surgical site infection was based on 

the CDC criteria of SSI [ 5]  
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- Superficial incisional infection: involves the skin and the subcutaneous 

tissues. We needed to have one of the following criteria; purulent discharge 

from the wound, isolated organism, at least one symptom of infection and 

diagnosis by the surgeon.  

- Deep incisional infection: involves deep tissues (muscles and fascial planes). 

One of the following criteria was necessary: purulent discharge from the wound, 

dehiscence or deliberate reopening of the deep incision by the surgeon after 

suspecting an infection, evidence of abscess formation or other deep infection 

diagnosed by the surgeon. 

- Organ / space infection: involves any organ apart from the incision site but 

must be related to the surgical procedure: purulent discharge from the drain 

placed in the organ, isolated organism from the organ, abscess or infection 

involving the organ. 

Participants were reviewed systematically at day 4 when the dressing of surgical site 

was done according to service guidelines and after every 2 days till day 12 at LQ 

whereas the patient was asked to come back after 3 days at DGOPH.  After this routine 

period of monitoring, patients with SSI were identified and appropriate treatment 

started according to hospital protocols whereas those with no infection were 

discharged home. Before discharge, participants received counseling on presumptive 

signs of SSI which are; pain, fever, localized swelling, redness, purulent drainage from 

the incision site, heat of skin and wound dehiscence.  This would enable the patient to 

recognize the infection at home and inform the research team. All participants were 

systematically reviewed at day 30 for assessment and closure of the study. 

II-5 Data management and analysis 

Data collected using individual questionnaire were safely stored. Information was then 

extracted from the questionnaires, entered into Microsoft Office 365 Excel for 
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exploratory analyzes in order to constitute a usable database. Then, this database 

was exported into EpiInfo 7. 

Categorical variables (occupation, education level, comorbidity) were summarized 

using counts and percentages, presented using a tabular form. 

Continuous variables (age, gestational age, BMI) were summarized using mean, 

standard deviations, medians and interquartile range where necessary. 

 A chi square test was performed to test for significant associations between the 

predictor and outcomes for categorical variables and Student t-test was used for 

continuous variables. Odds ratio (OR) with 95% confidence interval was calculated to 

assess the strength of the association between the risk factors and the occurrence of 

SSI after bivariate analysis followed by multivariate analysis (aOR) of factors found to 

be significant after univariate analysis; the level of significance was set at p<0.005.   

 Results 

     III-1 Results chart 
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III-2 Socio-demographic characteristics of participants 

The median age of study participants was 29 years and the mean age 29.24±6.46 with 

extremes of 18 and 42 years. Most of the participants were between the age group 20 

to 29 (48.4%). Over fifty-five per cent of participants has no employment (55.85%) and 

most of them had tertiary level education (49.55%). 

Table 1: Sociodemographic characteristics of the study participants 

VARIABLE FREQUENCY 

(n= 444) 

PERCENTAGES 

(%) 

Age group     

<20 47 10.58 

20-29 215 48.42 

30-39 145 32.66 

≥40 37 8.34 

Occupation   

Employed  196 44.15 

Unemployed  248 55.85 

Level of education   

No formal education 37 8.34 

secondary 187 42.11 

Tertiary 220 49.55 

 

III-3 General characteristics of study population 

Three hundred and thirty-two participants (74.78%) had an abnormal body mass index 

(BMI) with 112 (25.33%) having class II or III obesity. In 34.69% of cases, participants 

were undergoing repeated CS. Most patients had a normal haemoglobin (Hb) level 

above 11 g/dl whereas 61(13.73%) were anaemic. Caesarean section was done as 

emergency in the majority of cases (57.88%). The duration of rupture of membranes 

(ROM) ranged from 0 to 216 hours with a mean of 8.2±32.32 hours and median of 0? 

(IQRː0-3) hours; in most cases, ROM has lasted less than 12 hours (57.88%). 

Obstetricians were the main surgeons in (83.11%) and The duration of surgery ranged 

from 40 minutes to 80 minutes with a mean of 56.09±7.98 minutes and median of 55 

(IQRː50-60). Antibiotic use either as prophylaxis or as antibiotherapy was done 

following the service protocol (appropriate) in 304 (68.47%) cases whereas in 31.53% 

cases, it was either done with delay or not at all. Over ten per cent of patients had 

comorbidity with Diabetes mellitus in 4.50% of cases (see table 2).  
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Table 2: General characteristics (personal, obstetrical and surgical) of study 

participants 

Variables Frequency 
n = 444 

Percentage (%) 

 
BMI 

Underweight 9 2.503 

Normal weight  103 23.19 

Overweight 220 49.55 

M. obesity 112 25.23 

Previous CS No 290 65.31 

Yes 154 34.69 

Pre-surgical 
Hb 

< 10 mg/dl 61 13.73 

10-11 mg/dl 183 41.22 

>11 mg/dl 200 45.05 

Management 
site 

Study site 271 61.03 

Referred 173 38.97 

Rupture 
membranes 

< 12 hours 257 57,88 

12- 18 hours 150 33.78 

>18 hours 
 

37 8,34 

Type of CS Elective 187 42.12 

Emergency 257 57.88 

Grade of 
surgeon 

G. practitioner/ 
Resident Obgyn 

75 16.89 

Obstetrician 369 83.11 

Antibiotic use Appropriate 304 68.47 

Inappropriately  140 31.53 

Comorbidity None 396 89.19 

Diabetes 20 4.50 

Others’  28 6.31 

Blood 
transfusion 

Yes 23 5.18 

No 421 94.82 

 

III-4 Incidence of SSI 

Among the 444 patients included in the study, 45 presented SSI representing an 

incidence of 10.13%; the incidence was 6 out of 93(6.45%) and 39/351 (11.11%) in 

DGOPH and LQ respectively. Most SSIs occurred between the 6th and 14th day post-

operation with a median time of occurrence of 9 days (IQR 7–12 days). Types of SSI 

found were superficial SSI 19(42.22%), deep SSI 24 (53.33%) and organ space 

2(4.45%).  

III-5 Bivariate and multivariate analysis of determinants of SSI 

After Bivariate analysis, there was no association between socio-demographic 

characteristics of the participants and the occurrence of SSI.    

 

GSJ: Volume 11, Issue 8, August 2023 
ISSN 2320-9186 1461

GSJ© 2023 
www.globalscientificjournal.com



Table 3: Bivariate analysis of risk factors of SSI 

Variables    SSI (n= 45) OR(95% CI) p value 

YES NO 

Age(years) <20 4 (8.88) 43 (10.77) 1  

20-29 21 (46.66) 195 (48.87) 1.1 (0.1-10.6) 0.94 

30-39 16 (35.55) 128 (32.08) 1.33 (0.1-13.53) 0.81 

≥40 4 (8.88) 33 (8.27) 1.2 (0.07-24.38) 0.87 

Occupation Not emoployed 16 (35.55) 233 (58.40) 0.4 (0.1-1.5)        0.2 

Employed 29 (64.45) 166(41.60) 1  

Education 
level 

No formal 4(8.88) 33 (8.27)   

Secondary 16 (35.56) 171 (42.86) 0.83  

University 25 (55.56) 195 (48.87) 0.98  

BMI Underweight 0 (0.0) 9 (2.26) -  

Normal weight 16(35.56) 87 (21.80)   

Overweight 9 (20) 211 (52.88) 0.48 (0.13-1.81) 0.2 

Obesity 20(44.44) 92 (23.06)  0.021(0.01-
0.93) 

     0.03 

Previous CS YES 9(20) 154 (38.60) 0.56 (0.04-2.93)     0.54 

NO 36(80) 245 (61.40) 1       - 

Pre-surgical 
Hb level 

Anaemia 16 (35.56) 228 (57.14) 4.7 (1.2-19.5) 0.03 

No Anaemia 29 (64.34) 171(42.86) 1  

Type of CS Emergency 37 (8.22) 220 (55.14)   

Elective 8 (17.78) 179 (45.86)   

Antibiotic 
use 

Appropriate 8 (17.78) 132 (34.34) 1.5 (0.3-7.5) 0.62 

inappropriate 37 (82.22) 262 (65.56) 1  

Rupture of 
membranes 

0-12 hours 29(64.44) 228(57.14) 1  

12-18 hours 12(26.67) 138(34.58) 0.7 (0.17-2.9)  

>18 hours 4(8.89) 33(8.27) 0.9 (0.1-9.2)  

Grade of 
surgeon 

Obstetrician 37(82.22) 332 (83.21) 1  

MD/Resident 8(17.78) 67(16.79) 1.1 (0.2-5.7) 0.9 

Comorbidity None 37(82.22) 359 (89.98) 1  

Diabetes 8(17.78) 12 (3.00) 8.4 (1.06-28.0) 0.04 

Others 0(0) 28 (7.01)   

Blood 
transfusion 

Yes 12(26.67) 11(2.76) 1         1 

No 33(73.33) 388(97,24) 0.06 (0.01-0.4)      0.06 

 

 

Table 4: Multivariate analysis 

Variable           SSI aOR(95% CI) P(p) value 

Yes No 

BMI (Obesity 20 (44.44) 92(23.06) 5.9 (1.17-30.0)      0.032 

Anaemia Yes 16 (35.56) 228 (57.14) 1  

No 29 (64.34) 171(42.86) 5.9 (1.17-30.0) 0.031 

Comorbidties None None 37(82.22) - - 

Diabetes Diabetes 8(17.78) 15.7 (1.7-24.4) 0.013 

Others Others 0(0)              -  

[t1]Blood 
transfusion 

No No 33(73.33) 0.05 (0.008-
0.39) 

 
0.004 

Yes Yes 12(26.67) 1 - 
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IV-Discussion 

 This study aimed at determining the incidence and risk factors of SSI in two referral 

hospitals of Cameroon where the standard of care is presumably among the highest 

in the Country. Our study appears to be among the very few in Cameroon with the 

active surveillance of study participants during 30 days post-surgery to meet the 

international criteria for SSI [5] compared to others which limited the observation to 

the duration of postoperative hospital stay; thus we believe that the incidence found is 

closer to the real one.  

IV-1 Rates of SSI 

We found a cumulative incidence of 10.13% of SSI in this study; the incidence was 6 

out of 93(6.45%) and 39/351 (11.11%) in DGOPH and LQ respectively. The odds of 

having a SSI in Laquintinie hospital was 1.5 times higher than in DGOPH but the 

difference was not statistically significant  Although there is a good level of hygiene 

and cleanliness in the 2 hospitals the availability of written guidelines on infection 

prevention measures both in maternity and theatre units in DGOPH could explain the 

difference. 

 There is a great variation of SSI rates reported in developing countries with relatively 

low rates: 1.81% by Fouedjio et al. in Cameroon[14], 3.5% by Sawadogo  et al. in 2019 

in Burkina Faso [8], 5% by Ghuman [11], and 5.3% by Khaled Gomaa et al. in Egypt 

[(16)]. The relative low rates reported in these studies may not reflect the true 

incidence, given that must of these studies  were either retrospective and cross 

sectional or observation of patients was limited to the period of postoperative hospital 

stay which is reduced to 4 to 7 days. Authors have clearly demonstrated that when the 

surveillance is limited to duration of hospital stay, the incidence of SSI is 

underestimated [(17)]. Many authors have found incidences of SSI similar to ours 

[(12,18,19)] and [(9)] in settings with similar standards of care. Other authors in Asia 

and sub-Saharan Africa reported higher incidences of SSI ranging from 18.8% by  

Jasim et al. in Malaysia [(7)] to 20.7% by Ngowe Ngowe et al. in Cameroon [20].  

Compared to developed countries, the magnitude of SSI is still important due probably 

to less standard infection prevention measures applied in our settings. In these 

countries, the incidence ranges between 1 and 3.9% [17,21,22] obtained after a 30-

day post caesarean section follow-up of patients. 
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IV-2 Risk factors of SSI  

After bivariate analysis, the following factors were identified as predictors of SSI: 

obesity (OR=0.021; CI (0.01 – 0.93); p=0.03), pre-surgical anemia (OR=4.7; CI (1.2 – 

19.5); p=0.03) Diabetes (OR=8.4; CI (1.06 – 28); p=0.04), and blood transfusion 

(OR=0.01; CI (0.01 – 0.4); p=0.06).  

Inappropiate use of antibiotics with an OR = 1.5, p=0.62CI (0.3 – 7.50) appeared like 

like a predictor of SSI but not significant and was not retained for the multivariate 

analysis 

After multivariate logistic regression model we obtained the following results: 

 Obesity ( aOR=5.9; CI (1.17 – 30); p=0.032), pre-surgical anaemia (aOR=4.7, CI (1.2 

– 19.5); p=0.03) diabetes (aOR=15.7; CI (1.7 – 24.4); p=0.013), blood transfusion 

(aOR=0.05; CI (1.7 – 24.4); p=0.013) 

In previous studies conducted both by Tebeu  et al. [23] and Fouedjio et al. [14] in 

Cameroon, risk factors of SSI were prolonged premature of membranes, patients 

operated by junior resident physicians and midline incision. These factors were not 

identified as predictors in our study. In fact, the midline incision was exceptional in the 

study site and the resident doctors performed CS under strict supervision of senior 

consultant according to in-service protocols and these reasons could account for the 

difference. 

In accordance with many other authors, anaemia and blood transfusion were 

independent risk factors of SSI [1, 24–26] of SSI in our study. Anaemia is a common 

finding in our settings with financial constraints and absence of health coverage 

scheme; anaemia has been proven to delay surgical healing process and the blood 

transfusion administered to correct this could induce immunomodulation and expose 

the patient to risk of post-surgery infection [27].  

Obesity and Diabetes mellitus were also found to have strong association with the 

occurrence of SSI. Obesity is a known risk factor of Diabetes mellitus and the later can 

induce changes and modifications in the vascular and immunologic systems [28,29]; 

The association between increasing body weight and the safety of surgical procedures 

has been thoroughly documented in the scientific literature [30, 31]. 

Although not identified like a significant risk factor, inappropriate antibiotic use was 

observed in LQ (late administration of prophylactic antibiotics in cases of emergency, 

irregular or absence of prescribed antibiotics in the post-operative period) and has a 
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1.5 odds of predicting SSI. In fact, an important proportion(69.63%) of patients pay 

health care services fees from out-of-their  pockets and it is not unusual that referred 

patients with indications of emergency CS present as destitutes, unable to comply with 

treatment [32]. The role of antibiotic prophylaxis in elective surgery or antibiotherapy 

in contaminated surgery has been abundantly highlighted in the literature and 

guidelines on their use clearly edited [29, 6,33,34]. 

Other risk factors reported in the literature have not been evidenced in our study. 

These include number of vaginal examinations, prolong labour, prolonged rupture of 

membranes  

V- Conclusion 

The magnitude of SSI remains high in our settings and multiple modifiable factors have 

been identified during this study including obesity, diabetes mellitus, and severe 

anaemia. Targeted strategies to reduce the burden of this include the old paradigm of 

development and strict implementation of infection prevention protocols and fight 

against obesity.  
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