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ABSTRACT 
 

Background: Delivery by caesarean section has been reported as the single most important risk 
factor for maternal wound infection. Wound infection is not only a leading cause of prolonged 
hospital stay but a major cause of widespread aversion to caesarean delivery in developing 
countries. Despite all these, the determinants of post-caesarean wound infection in Nnewi have 
remained largely uninvestigated. 
Objective: This study was to determine the factors that predispose to post- caesarean wound 
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infection at a tertiary institution in a developing country.  
Design: This was a cross sectional study. 
Place and Duration of Study: Labour ward, Theatre and Post natal ward of NAUTH Nnewi 
between April to November 2012. 
Methodology: All women who had caesarean section, met the inclusion criteria and gave consent 
were included in the study. They were divided into two groups (Group A and Group B) each 
comprising 60 women. Group A comprised women who had emergency caesarean section, while 
those in group B had elective caesarean section. The outcome of their post-caesarean wound was 
assessed. Statistical analysis (Logistic regression) of identified risk factors in patients who 
developed wound infection was performed at a 95% confidence interval. 
Results: The incidence of post caesarean wound infection was 12.5%. While the infection rate was 
twelve (20.0%) among women who had emergency caesarean section, it was 3 (5.0%) among 
those who had elective caesarean section. The identified independent risk factors for wound 
infections were the duration of membrane rupture more than 24 hours (OR=0.11: 95% CI 0.03-
0.47: P =0.003), labour duration more than 12 hours (OR =0.07: 95% CI 0.01-0.32: P =0.001) and  
the use of subumbilical, midline incision (OR=0.21: 95% CI 0.05-0.91). 
Conclusion: The post caesarean wound infection rate in NAUTH was high.  Efforts should be 
geared towards the prevention of prolonged labour by health education, early intervention and use 
of partograph. Timely intervention for prolonged rupture of membranes would drastically reduce the 
incidence of wound infection in our area.  
 

 
Keywords: Determinants; caesarean section; wound infection; Nnewi. 
 

1. INTRODUCTION 
 

Lower segment caesarean section is a common 
mode of delivery now and surgical site infection 
is the second commonest infectious 
complications in these patients [1]. 
 

Notwithstanding the application of standard 
aseptic techniques during vaginal and caesarean 
birth, post pregnancy infection remains a 
significant cause of maternal morbidity and 
mortality [2]. Infection is estimated to be the 
second highest cause of underreported maternal 
death in the United States [2].  
 

Caesarean section is a commonly performed 
surgical operation in women and its prevalence is 
rising each year [3-6].  Though   it has become 
increasingly a safe and common surgical 
operation, it is still associated with significant 
morbidity and mortality [7].  Globally, surgical site 
infection rates have been reported to range from 
2.5% to 41.9% [8].  In addition, obstetric 
infections result in increased health costs related 
to prolonged hospital stay, re-admission and the 
use of oral and parenteral antibiotics [9]. The rate 
of post caesarean wound infection varies across 
localities and countries. An incidence of 2-7% 
was reported in United States [10],

 
incidence of 

3.2% was recorded by Barbul et al. [11] in 
France while an incidence of 9.1% was reported 
by Jido et al in Kano [12].  Morhason-Bello et al. 
[13] reported an incidence of 16.2% in Ibadan. 
Earlier studies conducted by Fasubaa and 

colleagues in South West of Nigeria showed that 
post caesarean wound infection was not only the 
leading cause of prolonged hospital stay but also 
a major cause of widespread aversion to 
caesarean section in the region [14].  

 
Developing infection at the surgical site depends 
on the interaction between different risk factors 
which include patient’s characteristics, pre-
operative condition, intra-operative circumstance 
and post-operative wound care [15]. Some 
medical conditions which are associated with 
increased risk of wound infection include 
diabetes mellitus, sickle cell anaemia, obesity 
and anaemia [5,16]. Other risk factors include 
patients on prolonged corticosteroid therapy, low 
socioeconomic status, immunosuppressant and 
abdominal wall haematoma [16]. The 
preoperative conditions which could predispose 
to post caesarean wound infection include 
prolonged rupture of membranes, multiple 
vaginal examinations during labour, amnionitis, 
previous meconium passage and internal foetal 
monitoring during labour, prolonged pre-
operative hospital stay, pubic hair removal [5]. 
Intra-operative factors include hazardous surgical 
techniques such as extensive dissection with 
devascularization of tissues, rigorous handling of 
tissues and inappropriate use of suture material 
[17]. The duration of surgery especially when 
more than one hour has been proposed as a risk 
factor for surgical site infection [17]. Post-
operative care of the incision site before and 
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after discharge from the hospital may also 
contribute to post caesarean wound infection 
[17].   

 
Owing to the fact that post operative wound 
infection has several risk factors each with its 
own unique time of onset and different causative 
bacteria, it becomes pertinent that the 
obstetrician should have the knowledge of these 
risk factors. The objective of this study was to 
determine the risk factors associated with post 
caesarean wound infection. 
 

2. MATERIALS AND METHODS 
 

This observational study was carried out 
between Ist April 2012 to 30th November 2012 at 
Nnamdi Azikiwe University Teaching Hospital 
Nnewi. Sample size determination was done 
using the formula [18]: 
 

n  =  (Zα+Zβ)
2
 x {(P1 x(1-P1) +P2(1-P2) } / 

(P1-P2) [2] 
n =  the sample size required in each group 
P1  = Prevalence of wound infection post 

emergency caesarean section  
P2  = Prevalence of wound infection post 

elective caesarean section  
 
From a study done in South West Nigeria [13] 
 
P1  =  16.2% (0.162) and P2 = 0% (0) 
P1-P2  = size of difference of clinical 

importance, here it was (16.2%-0%) 
=16.2% or 0.162. 

Zα  =  Standard normal deviate corresponding 
to level of significance at 95% = 1.96 

Zβ  =  Standard normal deviate corresponding 
to power of 90% =1.2816 

 

Substituting in the formula, the sample size was 
55 in each group, giving a total sample size of 
110 participants. To accommodate for expected 
10% attrition, the formula: calculated sample size 
multiplied by 100/100-x was applied. Where x is 
10 in this case. Therefore 100/90 =1.1. The 
sample size was therefore 55 x 1.1=60.5. A 
sample size of 61 was needed in each group 
(total of 122).  
 

Having obtained ethical approval for this study, 
all consecutive and consenting women 
scheduled for caesarean section and meeting the 
inclusion criteria were enrolled into the study. 
Inclusion criteria included all women who had 
emergency or elective caesarean section. The 
following women were excluded: All women who 
refused to give consent for the study, women 

with features of chorioamnionitis and pregnant 
women on antibiotics before surgery.  
 

Relevant information from all patients including 
recognizable risk factors for wound infection was 
retrieved. Prolonged labour was defined as 
labour duration more than 12 hours while 
prolonged rupture of membranes was defined as 
rupture of membranes more than 24 hours. 
 
Caesarean section was performed by 
Consultants or Senior residents using an agreed 
protocol and through a Pfannenstiel incision to 
gain access to the lower segment. Sub umbilical 
midline incision was used for any woman with 
previous sub umbilical midline incision. 
Haemostasis was assured by ligation of the 
bleeding vessels. Uterine incision was closed 
with Polyglactin suture size 2, followed by 
Polyglactin suture size 00 for the peritoneal 
layers (Visceral and Parietal). The rectus sheet 
was closed continuously with Nylon suture size 1 
and plain chromic catgut suture size 00 was used 
for the appositions of subcutaneous layer. The 
skin was closed subcuticularly using polyglactin 
suture size 00. 

 
The wounds were inspected on the fourth post-
operative day, Wound infection was diagnosed if 
there was either clinical or microbiological 
evidence. Clinical evidence of wound infection 
included fever, tachycardia, erythematous 
reaction around the wound site, warmth and 
tenderness, purulent discharge while 
microbiological evidence was based on the 
findings from wound swab microscopy and 
culture. Wound dressings removed after 
collecting wound swab if any and the wound 
dressed thereafter till discharge. All the subjects 
were interviewed on day four post-operative day 
using a standardized questionnaire. The 
information was coded and fed into Statistical 
Package for Social Sciences (SPSS) version 17. 
The presence of association between 
hypothesized risk factors and wound infection 
were tested using univariate analysis. Test of 
significance based on 95% confidence interval of 
Chi square was used to determine significant 
variables.  Logistic regression was used to 
determine the independent risk factors for wound 
infection. P value was set at <0.05. 
 

3. RESULTS   

 
During the study period, a total of 122 women 
were enrolled for the study, two women were 
excluded from the analysis because of 
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incomplete data, thus data from 120 eligible 
women were used for analysis. Fifteen (15) 
women had post caesarean wound infection, 
given a post caesarean wound infection rate of 
12.5% in Nnamdi Azikiwe University Teaching 
Hospital, Nnewi. Twelve (20%) women out of the 
sixty women among those that had emergency 
caesarean section developed wound infection; 
while only 3 (5%) women had wound infection 
among the elective group .This was statistically 
significant. (X

2
=6.171, P value=0.013). 

 
Table 1 summarizes the demographics of women 
who had either elective or emergency caesarean 
section. More than half of women in both groups 
were more than 30 years. Most of the women 
who had elective caesarean section 44(73.3%) 
were of parity 1-4 while most of those who had 
emergency caesarean section 31 (51.7%) were 
nulliparous. The most common indication for 
elective caesarean was 2 previous caesarean 
section 29 (48.3%) while cephalopelvic 
disproportion was the commonest indication for 
emergency caesarean section. 
 
Table 2 summarizes comparison between wound 
infection and variables   The factors associated 
with increased risk of wound infection following 
emergency caesarean section were duration of 
labour more than 12 hours (P value <0.001) 
duration of membrane rupture more than 24 
hours (P value =0.002) use of sub umbilical 
midline incision (P =0.04) and post operative 
haematocrit <30% ( P value =0.04). 
 

Three women among those that had elective 
caesarean section and eight women among 
those that had emergency caesarean section 
received blood transfusion however; none of 
these women had wound infection. 
 
Following Logistic regression, (Table 3), only 
three variables retained significant association 
with post caesarean wound infection. These 
variables were rupture of membrane more than 
24 hours (OR=0.11: 95% CI 0.03-0.64: P =0.47) 
duration of labour more than 12 hours (OR=0.07: 
95% CI 0.01-0.32: P =0.001), type of incision 
used ( OR=0.21: 95% CI 0.05-0.91)  While 
women with rupture of membrane less than 24 
hours had 89.0% lower odds of developing post 
caesarean wound infection, women with labour 
duration less than 12 hours have 93.0% lower 
odds of developing post caesarean wound 
infection while the use of Pfannenstiel incision 
has 79% lower odds for wound infection.    
 

4. DISCUSSION 
 
Caesarean section is one of the most frequently 
performed obstetric operations. The post partum 
time is a challenging period for women, as a 
result of stressors such as fluctuations in 
hormonal levels, caring for the newborn baby 
and recovery from the actual delivery process. 
When coupled with recovery from major 
abdominal surgery and surgical site infection, 
physiological and psychological well being will 
inevitably be compromised [19]. 
 

 Table 1. Sociodemographic variables of participants and indication for caesarean section 
 

Variables Groups Elective Emergency 

AGE <30 
≥30 

24  (40.0) 
36 (60.0) 

23 (38.3) 
37 (61.7) 

PARITY Nullipara 
1-4 
Grandmultipara 

4 (6.7) 
44 (73.3) 
12 (20.0) 

31 (51.7) 
17 (28.3) 
12 ( 20.0) 

BMI <30 
≥30 

22 (36.7) 
38 (63.3) 

44 (73.3) 
16 (26.6) 

GA <37 weeks 
≥ 37 weeks 

10  (16.7) 
50 (83.3) 

11 (18.3) 
49 (81.7) 

Indications for C/S Fetal distress 0 (0.0) 11 (18.3) 

 
 
 
 
 
 

CPD 0 (0.0) 26 (43.3) 

2 or more previous C/S 29 (48.3) 0 (0.0) 

1 previous C/S + any other complication 26 (43.3) 12 (20.0) 

Placenta Abruptio 0 ( 0.0) 7 (11.7) 

Placenta praevia 1 (1.7) 4 (6.7) 

Transverse lie 4 (6.7) 0 (0.0) 
BMI= Body mass index, GA= Gestational age, C/S= Caesarean section, CPD= Cephalopelvic 

disproportion 
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Table 2. Comparison between wound infection and variables 
 

Variables  Emergency 
wound      
infection 

P value 
   

Elective 
wound     
infection 

 
 P value 

Yes       No Yes                 No 

Age <30 
≥30 

4 
8 

19 
29 

0.690 
 

2 
1 

22 
35 

0.333 
 

Parity Nullipara 
1-4 
Grandmultipara 

7 
3 
2 

24 
14 
10 

0.873 1 
1 
1 

3 
43 
11 

 
0.114 

Body mass  
Index 

≥30kg/m
2 

<30 kg/m
2
 

10 
2 

34 
14 

0.381 1 
2 

21 
36 

0.902 

Social status High 
Middle 
Low 

0 
2 
10 

4 
17 
27 

0.201 0 
2 
1 

10 
33 
14 

0.722 

Booking 
Status 

Booked 
Unbooked 

2 
14 

14 
30 

0.135   Not 
Applicable 

Duration of 
labour 

≤12 hours 
>12hours 

4 
8 

40 
8 

<0.001   Not 
Applicable 

Duration of 
membrane 
rupture 

≤24hours 
>24 hours 

3 
9 

35 
13 

0.002   Not 
Applicable 

Type of 
Incision 

Pfannenstiel 
Subumbilical 
midline 

5 
7 

35 
13 

0.040 2 
1 

52 
6 

0.230 

Number of 
vaginal 
examination 

<6 
≥6 

4 
8 

19 
29 

0.690   Not 
Applicable 

Duration of  
Surgery 

≤ 1 hour 
>1 hour 

4 
8 

22 
26 

0.434 1 
2 

39 
18 

0.209 

Post 
operative  
Haematocrit 

<30 
≥30 

7 
5 

13 
35 

0.040 0 
3 

4 
54 

0.684 

Duration of 
admission 

≤ 8days 
> 8days 

1 
11 

41 
7 

<0.001 2 
1 

50 
7 

0.296 

 
Table 3. Logistic regression of wound infection on patients’ characteristics 

 

Variable  Wound Infection 

Yes               No 

P value OR(CI) 

 Duration of 
membrane rupture 

≤24hours 
>24 hours 

3 
9 

35 
13 

0.003 0.11(0.03-0.47) 

Duration of labour 
 

≤ 12 hours 
>12 hours 

4 
8 

40 
8 

0.001  0.07(0.01-0.32) 

Post operative  
haematocrit 

<30% 
≥30% 

7 
5 

13 
35 

0.551  1.64(0.34-8.24) 

Type of incision Pfannenstiel 
SUML 

5 
7 

35 
13 

0.038  0.21(0.05-0.91) 

SUML= Sub umbilical midline incision 

 
The incidence of post caesarean wound infection 
has been found to be higher following emergency 
than elective caesarean section [20]. In the 
present study, the overall incidence of wound 
infection was 12.5%. This was similar to 10% 

reported by Ezechi et al. [20] in Lagos. The 
incidence of post-caesarean wound infection 
among those who had emergency caesarean 
section was 20% compared to only 5% among 
those who had elective caesarean. This was 
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similar to findings of Hassan et al in 2008 where 
wound infection rate following caesarean section 
were seen in 16.5% of emergency cases and 
4.34% in the elective group [21]. 
 

It is noteworthy that the number of nullipara that 
had emergency caesarean section was 31 
accounting for 51.7% of the subjects in that 
group compared to 4 (6.7%) among those in 
elective group. This may be attributed to the fact 
that nullipara were more likely to have caesarean 
section compared to multipara. The reasons 
attributed to this were nulliparous women were 
more likely to develop pre-eclampsia, 
cephalopelvic disproportion, prolonged labour 
and prolonged pregnancy. This also reflected in 
the increase in the primary caesarean section 
rate among those that had emergency caesarean 
section 48(80%). Since 44 (73.3%) of the 
elective group were multipara, it was not 
surprising that the repeat caesarean section rate 
among them was 63.3%. 
 
Multiple vaginal examination in our study did not 
show any statistically significant contribution for 
wound infection. This was similar to the finding 
by Ezechi et al who was of the view that multiple 
vaginal examinations with sterile gloves were not 
likely to increase infection rate [20]. Though no 
significant risk was associated with multiple 
vaginal examinations, it does not obviate the 
need for restricting vaginal examination to the 
minimum necessary and the use of antiseptic 
technique for its performance. 
 
There was no statistically significant association 
between previous caesarean section and 
increased risk of wound infection in this study. 
Much lower infection rate was observed in the 
elective group where 63.3% of the patients had 
previous scar. 
 

Obesity has been implicated as a risk factor for 
surgical site infection [22]. Possible explanations 
for increased risk for wound infection in such 
patients include relative avascularity of adipose 
tissue or technical difficulties of handling adipose 
tissue that can result in more traumas to the 
abdominal wall or difficulties in obliterate dead 
space in the fatty abdominal wall [22].  
 

The role of prolonged rupture of membranes as a 
predisposing factor to developing wound 
infection reported by Ezechi et al. [20] was 
confirmed in this study. Women with rupture of 
membrane less than 24 hours had 89.0% lower 
odds of developing post caesarean wound 

(OR=0.11: CI. 0.03-0.47). Usually in pregnancy, 
cervical mucus plug, fetal membranes, and 
amniotic fluid serve as barriers to infection, 
however, when fetal membranes are ruptured, 
the protective effect is gradually lost with time. 
Bacteria are now able to transverse the cervical 
canal into the amniotic cavity leading to 
chorioamnionitis and its sequelae. 
 
Prolonged labour was noted to be an 
independent risk factor for wound infection in this 
study. Women with labour duration less than 12 
hours have 93.0% lower odds of developing post 
caesarean wound infection. This was similar to 
other studies [23]. This could be attributed to the 
fact that most patients that had prolonged labour 
were unbooked and were of low socioeconomic 
class. Out of the sixteen women that had 
prolonged   labour, 14 (87.5%) were unbooked 
and 10(62.5%) of them were of low 
socioeconomic status. These women were likely 
to labour in a dirty environment and were usually 
referred to the Teaching Hospital as potential 
septic cases. 
 

Post operative anaemia (haematocrit <30%) was 
noted to have a significant association in the 
emergency caesarean section group with post 
caesarean wound infection. However, it failed to 
retain its statistical significance after adjustment 
was made for confounding factors (OR=1.64: CI 
0.33-8.24). Possible relationship between post 
operative anaemia and wound infection might be 
explained by the fact that iron deficiency 
anaemia results in impaired transport of 
haemoglobin and thus oxygen to the uterus. It 
also causes tissue enzyme and cellular 
dysfunction. Reduced oxygen delivery can also 
result in impaired wound healing [24]. 
  

5. CONCLUSION  
 
The post caesarean wound infection rate in 
NAUTH was high. Efforts should be geared 
towards the prevention of prolonged labour by 
health education, early intervention and use of 
partograph. Timely intervention for prolonged 
rupture of membranes would drastically reduce 
the incidence of wound infection in our area. 
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