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ABSTRACT

Background: Surgical site infection following Cesarean Section is one of the major potential surgical 
complications with its incidence ranging from 3-15%.  Morbidity and mortality are considerably in-
creased after a surgical site infection placing a significant physical, emotional and economic burden on 
the patient herself. This study is aimed to identify the associated risk factors for postcesarean surgical 
site infection at a tertiary care hospital in Chitwan.

Methods: A descriptive cross-sectional study of 186 women who underwent a cesarean section was 
carried out in Chitwan Medical College Teaching Hospital, Chitwan, Nepal from 27thDecember 2019 
to 19th February 2020. Data were collected from patients using a self-constructed questionnaire and 
their risk factors were studied.

Results: A total of 186 cases were studied and the incidence rate of surgical site infection was 13 
(6.99%). The mean age was 26.13±4.94. Among the total cases, 87.10% of cases were literate while 
12.90% of cases were illiterate. Out of total surgical site infection cases, infection was more prevalent 
(84.62%) among those with preoperative hospitalization of ≤ 24 hours and (53.85%) among those who 
stayed in the hospital for < 5 days.

Conclusions: Education level, duration of preoperative hospitalization and total hospital stay were found 
to be significant risk factors associated with surgical site infection and appropriate measures to address 
these risk factors help to lower the rate of surgical site infection.
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INTRODUCTION

Cesarean Section (CS) being a lifesaving procedure for both 
mother and baby; is one of the most commonly practiced 
obstetrical surgical procedures. There are greater risks than 
benefits of cesarean section especially when it is performed 
without medical indication.1 The rate of CS between 10-15% 
of total delivery is considered appropriate however there has 
been increasing rate of CS in both developed and developing 
countries globally,2,3 with Asia having the second-highest abso-
lute increase of 15.1% from 1990 to 2014.4

There are many short and long term medical and surgical 
complications associated with the CS procedure especially in 
women with limited access to comprehensive obstetric care.5,6 
Surgical site infections (SSI) which is defined as an infection oc-
curring within 30 days of operation involving skin and subcuta-
neous tissue and/or deep soft tissues and/or any other parts 
of body opened/manipulated during operation7; is one of the 
major surgical complications following CS and its rate ranges 
from 3 to 15% worldwide.8,9 Even though SSIs are possibly pre-
ventable, there has been shown to be increased maternal mor-

bidity and mortality.10,11Additionally, it may increase the mater-
nal length of stay and hospitalization costs causing a significant 
physical, psychological and economic burden to the patient.11,12

In Nepal, limited information exists regarding the magnitude of 
postcesarean SSI. The aim of this study was to assess the inci-
dence and identify associated risk factors for postcesarean SSI 
at Chitwan Medical College Teaching Hospital, one of the major 
tertiary care hospitals in Nepal. 

METHODS

This is a descriptive cross-sectional, quantitative study. A total 
of 186 women who underwent a cesarean section during this 
study period in the department of obstetrics and gynecology 
were included. This study was conducted at Chitwan Medical 
College Teaching Hospital (CMCTH) from 27thDecember 2019 
to 19th February 2020. Ethical approval was taken from the In-
stitutional Review Committee (IRC) of Chitwan Medical College 
(CMC-IRC/076/077-050) and informed consent was also taken 
from the patients.

The present study follows the CDC 2020 criteria for analyzing 
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SSI.7 SSI is considered if the infection has occurred within 30 
days of the operative procedure, and involving skin and sub-
cutaneous tissue of the incision site with at least one of the 
following: Purulent drainage from the superficial incision, 
organism(s) identified from an aseptically-obtained specimen 
from the superficial incision, superficial incision that is delib-
erately opened by a surgeon, patient has at least one of the 
following signs or symptoms: localized pain or tenderness, lo-
calized swelling, erythema, heat and diagnosis of a superficial 
incisional SSI by a physician

The sample size was calculated using the formula: N =[(z)2*p(1-
p)]/d2; where ‘z’ is 1.96 at 95% confidence interval, ‘d’ is mar-
gin of error at 5% and ‘p’ is prevalence rate of 12.6%13 and 
adding 10% of the minimum sample as non-respondent, the 
desired sample size was calculated to be 186. Chitwan Medical 
College was purposively selected. 

Validity & reliability: Pre-testing was done in Chitwan Medical 
College and Teaching Hospital among 19 recent clients who 
have undergone a cesarean section (10% of sample size) for 
testing the reliability using Chronbach’s alpha. Content Validity 
of tools was tested by different faculty of gynecology depart-
ment and School of Public Health of Chitwan Medical College 
as well as subject experts. The maximum number of valid lit-
erature was also reviewed.

Data collection technique: Face to face interview with the re-
search participant. 
Data collection tools: Self constructed interview schedule was 
used for data collection.  

Data Analysis: After data collection, it was checked for accuracy 
and completeness. Data was coded and entered into Statistical 
Package for Social Sciences (SPSS) version 20. Descriptive sta-
tistics i.e frequency, percentage, mean and standard deviation 
were used to describe the findings. Inferential statistics i.e., 
chi-square test was used to determine the association between 
selected variables with the Surgical Site Infection (SSI). P-value 
<0.05 was considered significant. Fischer’s exact test was used 
when more than 20% of cells had expected frequencies < 5. 
The analyzed data were presented in tables and graphs.

RESULTS

Out of a total 186 cesarean section during the study period, 
13 patients (6.99%) were diagnosed as postcesarean surgi-
cal site infections. The mean age distribution of patients was 
26.13 ± 4.94. Literate were 87.10% and 12.90% were illiterate 
(p=0.046). The majority of women (83.33%) were engaged in 
household activities (Table 1, 2).  

Table 1: Incidence of surgical site infection
Variables Frequency (%)
Patient with SSI 13 (6.99)
Patient without SSI 173 (93.01)
Total 186 (100.00)

  

Table 2: Demographic characteristics of patients 

Variables Frequency (%) p-value
Age in years 

≤ 19 11(5.91)
0.578 

 
20-34 162 (87.10)
≥ 35 13 (6.99)

Education 
Literate 162 (87.10) 0.046 

 Illiterate 24 (12.90)
Occupation 

Housewife 155 (83.33)
0.702

 
 

Business 12 (6.45)
Service 5 (2.69)
Others 14 (7.53)

 
Among the total SSI cases, 11 patients (84.62%) had less than 
24 hours of preoperative hospital stay and 7 patients (53.85%) 
had less than 5 days of hospital stay after postcesarean surgical 
site infection which were statistically significant (p= 0.015 and 
p=0.048 respectively). The mean duration of total hospital stay 
was 4.07 ± 1.80 days. Out of 13 patients, one patient (7.69%) 
had undergone an elective cesarean section whereas 12 pa-
tients (92.31%) had an emergency cesarean section (Table 3).

Table 3: Surgical risk factors associated with surgical site in-
fections

Variables Total frequency (%) p-value
Preoperative hospitalization 

≤ 24 hrs 97 (52.15)
0.015 

 > 24 hrs 89 (47.85)
Total hospital stay 

< 5 142 (76.34) 0.048 
 ≥ 5 44 (23.66)

Type of surgery 
Elective 30 (16.13) 0.391 

 Emergency 156 (83.87)
Preoperative hemoglobin 

< 11 gm/dL 50 (26.88) 0.332 
 ≥ 11 gm/dL 136 (73.12)

Blood transfusion  
No 141 (75.81) 0.442 

 Yes 45 (24.19)
Smoking 

No 184 (98.92) 0.016 
 Yes 2 (1.08)

Hair removal 
No 7 (3.76) 0.440 

 Yes 179 (96.24)
 
Among the obstetric related risk factors, nulliparity (76.92%) 
and term gestation (84.62%) were found to be the most 
common. The majority of patients (69.23%) who had SSI 
had more than one per vaginal examination (Table 4). 
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Table 4: Obstetric risk factors associated with surgical site 
infections

Variables Total frequency (%) p-value
Parity 

1 108 (58.06) 0.153≥2 78 (41.94)
POG* 

Preterm 32 (17.20)
0.946Term 153 (82.26)

Post-term 1 (0.54)
Onset of labor 

No 92 (49.46) 0.805Yes 94 (50.54)
Rupture of membrane 

No 136 (73.12) 0.329Yes 50 (26.88)
PV examination+ 

0 47 (25.27) 0.636≥ 1 139 (74.73)
No. of prior LSCS 

0 142 (76.34) 0.160≥ 1 44 (23.66)
Infection  

No 143 (76.88) 0.174Yes 43 (23.12)
Hypertension 

No 166 (89.25) 0.712Yes 20 (10.75)
GDMǂ 

No 178 (95.70) 0.428Yes 8 (4.30)
* Period of gestation 
+ Number of per vaginal examination
ǂGestational diabetes mellitus
Table 5: Descriptive statistics of variables

Variable Mean ± S.D.
Parity 1.49 ± 0.66
Per Vaginal examination 1.93 ± 1.69
Prior LSCS 0.27 ± 0.54
Preoperative Hemoglobin 11.72 ± 1.38
Total hospital stay 4.07 ± 1.80

Most of the patients were operated for meconium-stained li-
quor (21.51%), previous cesarean section (16.67%), low AFI 
(13.98%) and fetal distress (10.22%) (Figure 1).

Figure 1: Indications of cesarean section

Note. MSL, meconium stained liquor; AFI, amniotic fluid index; 
PIH, pregnancy induced hypertension; APH, antepartum hem-
orrhage; CPD, cephalopelvic disproportion; CDMR, cesarean 
delivery on maternal request; OC, Obstetric Cholestasis

*Others include polyhydramnious, infections, twin pregnancy, 
Rh negative, fetal hydronephrosis and septate uterus

DISCUSSION

In this study, the incidence of surgical site infection following 
cesarean section was found to be 6.99%, which is consistent 
with other studies.14,15 Globally, there is a wide range of 
SSI rates varying from 2.1% in Kuwait,16 5.5% in the USA,17 
9% in India,18 followed by high incidence rate up to 48% 
in resource-limited settings in Tanzanian.19 In the national 
context, this study finding is relatively lower than the study 
conducted at Dhulikhel hospital (12.6%) and Nobel hospital 
(27.7%)13,20; whereas higher than the study done at Patan 
hospital (2.76%).21These studies indicate that the general SSI 
rate fluctuates broadly, in view of the study sample, prior co-
morbidities, uses of antibiotics as well as solid techniques for 
SSI documentation and reporting.22

Among various risk factors of developing SSI after CS, educa-
tion level among women, duration of preoperative hospitaliza-
tion and total hospital stay were significantly associated with 
surgical site infection in bivariate analysis (p<0.05). No demo-
graphic differences were noted with respect to age and occu-
pation status. However, SSI groups had lower levels of educa-
tion (p<0.046). People with lower education levels are more 
likely to have lower socioeconomic conditions, negligence in 
following medical advice and delay in seeking medical care. 
Similar finding was reported by Vallejo et al.14

Different studies have reported that the risk of developing SSI 
increases with premature rupture of membrane and primary 
LSCS.15,23Once the membrane gets ruptured, amniotic fluid is 
no longer sterile which may act as a transport media allowing 
bacteria to reach uterine and skin incisions, which might be the 
possible reason for the higher incidence of SSI in case of mem-
brane rupture than those with intact membrane. 24 This study 
showed that risk of developing surgical site infection with rup-
ture of membrane before the cesarean section was 1.7 times 
greater than those with intact membrane and incidence of sur-
gical site infection in women who had undergone primary LSCS 
was 3.71 times more than those who had at least one previous 
LSCS, although it was not found statistically significant. The in-
cidence of postcesarean surgical site infection among women 
who developed an infection (STDs, UTI) in their corresponding 
pregnancy was 2.07 times greater than those who did not de-
velop such infection.

This study found a significant relationship between pre-oper-
ative hospital stay (p=0.015) and this finding is in accordance 
with the study done by Vijayan et al.25  47.85% of the patients 
in the current study had a preoperative hospital stay more 
than 24 hours. The total hospital stay was also significantly as-
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sociated with SSI (p= 0.048). There were 6 patients (46.15%) 
of SSI with a prolonged hospital stay for more than 5 days. 
Eleven patients (84.62%) having SSIs were readmitted after 
being discharged. Vijayan et al. have found that there was a 
significantly increased risk of SSI in hospital stay more than 5 
days with an odds ratio of 1.977.25 Also, the median total stay 
in infected patients has shown to be increased approximately 
three to four times. This adds additional hospitalization costs; 
thus imposing a significant economic burden on the patients. 12 
 
In this study, 83.87% of the patients had undergone emergency 
LSCS. Emergency or elective CS is done in an indicated obstet-
ric patient evaluating their co-existing medical condition. SSI 
was found to be more prevalent among the cases undergoing 
emergency CS due to the rupture of membranes and insuffi-
cient preparation time for precautionary measures imposing 
the patient at greater risk of bacterial contamination.26,27 The 
study by Amenu et al. reported that the SSI rate was two times 
higher in patients undergoing emergency CS compared to 
that of elective surgery.28 Similar findings were also observed 
by De D et al. (80.16%) and Shrestha et al. (90.2%). 13,27 Pre-
operative anemia is an important risk factor of surgical site 
infection.29In contrast to other studies, the current study does 
not find any significant association between anemia and sur-
gical site infection. A study conducted in Nepal found an im-
portant association between preoperative anemia and SSI.30 
 
Patients undergoing LSCS were admitted in the ward and 
daily vitals monitoring was done. Detailed history, general 
physical examination and investigations were conducted. The 
patients were advised to have a shower, shave their pubic 
hairs and were kept nil per os for eight-hour before surgery. 
The next day in operation theatre antibiotic prophylaxis in-
travenous Ceftriaxone 2 gm stat was administered usually 30 
minutes before surgery. Preoperative skin preparation was 

performed using Povidone-iodine 5% and rectified spirit (90% 
Ethanol). All the patients were given Pfannenstiel incision 
and interrupted skin suturing with Nylon. Intravenous Ceftri-
axone was continued till the first 24 hours postoperatively. 
 
The limitations of this study include a lack of follow up of the 
patients in the long term which may have contributed to a 
lower rate of postcesarean surgical site infection in this study. 
Other various risk factors like Body Mass Index (BMI), Ameri-
can Society of Anesthesiologists (ASA) grade and duration of 
surgery could not be assessed. Also, the study was confined to 
one hospital only and the study period was short so the finding 
could not be generalized nationally.

CONCLUSION

SSI following the cesarean section is a preventable yet highly 
discomforting condition. There are myriads of risk factors for 
SSI and this study found education level, duration of preopera-
tive hospitalization and total hospital stay as an independent 
risk factors associated with the development of SSI. Thus the 
evaluation of significant risk factors and early measures to miti-
gate those factors as well as development and strict implemen-
tation of appropriate protocols helps in the reduction of SSI 
and the burdens associated with it.

ACKNOWLEDGEMENT

We would like to acknowledge Dr. Purushottam Adhikari for 
guiding us and to Mr. Subash Koirala for his assistance in data 
analysis.

CONFLICT OF INTEREST: None 

FINANCIAL DISCLOSURE: None

REFERENCES:

1. Niino Y. The increasing cesarean rate globally and what we can do about 
it. Biosci Trends [LINK]

2. Appropriate technology for birth. Lancet. 1985 Aug 24;2(8452):436–7. 
[PMID]

3. World Health Organization Human Reproduction Programme, 10 April 
2015. WHO Statement on caesarean section rates. Reprod Health Mat-
ters. 2015 May;23(45):149–50. [DOI]

4. Betrán AP, Ye J, Moller A-B, Zhang J, Gülmezoglu AM, Torloni MR. The In-
creasing Trend in Caesarean Section Rates: Global, Regional and National 
Estimates: 1990-2014. PLoS One. 2016 Feb 5;11(2):e0148343. [DOI]

5. Lumbiganon P, Laopaiboon M, Gülmezoglu AM, Souza JP, Taneepanich-
skul S, Ruyan P, et al. Method of delivery and pregnancy outcomes in 
Asia: the WHO global survey on maternal and perinatal health 2007–08. 
Lancet. 2010 Feb 6;375(9713):490–9. [LINK]

6. Souza JP, Gülmezoglu A, Lumbiganon P, Laopaiboon M, Carroli G, Fawole 
B, et al. Caesarean section without medical indications is associated with 
an increased risk of adverse short-term maternal outcomes: the 2004-
2008 WHO Global Survey on Maternal and Perinatal Health. BMC Med. 
2010 Nov 10;8:71. [DOI]

7. National Healthcare Safety Network, Centers for Disease Control and Pre-

vention. Surgical site infection (SSI) event.  2017 Jan. [LINK]

8. Schneid-Kofman N, Sheiner E, Levy A, Holcberg G. Risk factors for wound 
infection following cesarean deliveries. Int J Gynaecol Obstet. 2005 
Jul;90(1):10–5. [DOI]

9. Olsen MA, Butler AM, Willers DM, Devkota P, Gross GA, Fraser VJ. Risk 
factors for surgical site infection after low transverse cesarean section. 
Infect Control Hosp Epidemiol. 2008 Jun;29(6):477–84; discussion 485–6. 
[DOI]

10. Awad SS. Adherence to surgical care improvement project measures and 
post-operative surgical site infections. Surg Infect. 2012 Aug;13(4):234–7. 
[DOI]

11. Salim R, Braverman M, Teitler N, Berkovic I, Suliman A, Shalev E. Risk fac-
tors for infection following cesarean delivery: an interventional study. J 
Matern Fetal Neonatal Med. 2012 Dec;25(12):2708–12. [DOI]

12. Jenks PJ, Laurent M, McQuarry S, Watkins R. Clinical and economic bur-
den of surgical site infection (SSI) and predicted financial consequenc-
es of elimination of SSI from an English hospital. J Hosp Infect. 2014 
Jan;86(1):24–33. [DOI]

13. Shrestha S, Shrestha R, Shrestha B, Dongol A. Incidence and risk factors 
of surgical site infection following cesarean section at Dhulikhel Hospital. 
Kathmandu Univ Med J. 2014 Apr;12(46):113–6. [DOI]

https://paperpile.com/c/b6CU1c/L7WD
https://paperpile.com/c/b6CU1c/0Z9B
https://paperpile.com/c/b6CU1c/uYDW+2yaX
https://paperpile.com/c/b6CU1c/nLty
https://paperpile.com/c/b6CU1c/2yaX+n0TD
https://paperpile.com/c/b6CU1c/PlHk
https://paperpile.com/c/b6CU1c/TCyX
https://www.jstage.jst.go.jp/article/bst/5/4/5_2011.v5.4.139/_article/-char/ja/
https://www.ncbi.nlm.nih.gov/pubmed/2863457
http://dx.doi.org/10.1016/j.rhm.2015.07.007
http://dx.doi.org/10.1371/journal.pone.0148343 
http://www.sciencedirect.com/science/article/pii/S0140673609618705 
http://dx.doi.org/10.1186/1741-7015-8-71
https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf 
http://dx.doi.org/10.1016/j.ijgo.2005.03.020
http://dx.doi.org/10.1086/587810
http://dx.doi.org/10.1089/sur.2012.131
http://dx.doi.org/10.3109/14767058.2012.705394 
http://dx.doi.org/10.1016/j.jhin.2013.09.012
http://dx.doi.org/10.3126/kumj.v12i2.13656 


JCMC/ Vol 10/ No. 4/ Issue 34/ Oct- Dec, 2020 51ISSN 2091-2889 (Online) ISSN 2091-2412 (Print)

14. Vallejo MC, Attaallah AF, Shapiro RE, Elzamzamy OM, Mueller MG, 
Eller WS. Independent risk factors for surgical site infection after ce-
sarean delivery in a rural tertiary care medical center. J Anesth. 2017 
Feb;31(1):120–6. [DOI]

15. Azeze GG, Bizuneh AD. Surgical site infection and its associated factors 
following cesarean section in Ethiopia: a cross-sectional study. BMC Res 
Notes. 2019 May 27;12(1):288. [DOI]

16. Alfouzan W, Al Fadhli M, Abdo N, Alali W, Dhar R. Surgical site infection 
following cesarean section in a general hospital in Kuwait: trends and risk 
factors. Epidemiol Infect. 2019 Oct 10;147:e287. [DOI]

17. Moulton LJ, Munoz JL, Lachiewicz M, Liu X, Goje O. Surgical site infection 
after cesarean delivery: incidence and risk factors at a US academic insti-
tution. J Matern Fetal Neonatal Med. 2018;31(14):1873–80. [DOI]

18. Dahiya P, Gupta V, Pundir S, Chawla D. Study of Incidence and Risk Factors 
for Surgical Site Infection after Cesarean Section at First Referral Unit. In-
ternational Journal of Contemporary Medical Research. 2016;3(4):1102–
4.

19. De Nardo P, Gentilotti E, Nguhuni B, Vairo F, Chaula Z, Nicastri E, et 
al. Post-caesarean section surgical site infections at a Tanzanian ter-
tiary hospital: a prospective observational study. J Hosp Infect. 2016 
Aug;93(4):355–9. [DOI]

20. Chhetry M, Subedi S, Banerjee B. Risk factors for post caesarean surgical 
site infection at a tertiary care center in Eastern Nepal. Vol. 13, Journal of 
College of Medical Sciences-Nepal. 2017. p. 314–7. [DOI]

21. Pandit A, Sharma P, Yangzom K. Incidence of Caesarean Wound Infection 
in Patan Hospital, Nepal. JNMA J Nepal Med Assoc. 2003;42(149):280–3. 
[DOI]

22. Zejnullahu VA, Isjanovska R, Sejfija Z, Zejnullahu VA. Surgical site infec-
tions after cesarean sections at the University Clinical Center of Kosovo: 
rates, microbiological profile and risk factors. BMC Infect Dis. 2019 Aug 
28;19(1):752. [DOI]

23. Killian CA, Graffunder EM, Vinciguerra TJ, Venezia RA. Risk Factors for 
Surgical-Site Infections Following Cesarean Section. Infect Control Hosp 
Epidemiol. 2001 Oct;22(10):613–7. [LINK]

24. Pelle H, Jepsen OB, Larsen SO, Bo J, Christensen F, Dreisler A, et al. Wound 
infection after cesarean section. Infect Control. 1986 Sep;7(9):456–61. 
[DOI]

25. Vijayan CP, Mohandas S, Nath AG. Surgical Site Infection Following Cesar-
ean Section in a Teaching Hospital. [DOI]

26. Jido T, Garba I. Surgical-site Infection Following Cesarean Section in Kano, 
Nigeria. Ann Med Health Sci Res. 2012 Jan;2(1):33–6. [DOI]

27. De D, Saxena S, Mehta G, Yadav R, Dutta R. Risk Factor Analysis and Mi-
crobial Etiology of Surgical Site Infections following Lower Segment Cae-
sarean Section. International Journal of Antibiotics. 2013 Sep 1;2013. 
[LINK]

28. Amenu D, Belachew T, Araya F. Surgical site infection rate and risk factors 
among obstetric cases of jimma university specialized hospital, south-
west ethiopia. Ethiop J Health Sci. 2011 Jul;21(2):91–100. [DOI]

29. Malone DL, Genuit T, Tracy JK, Gannon C, Napolitano LM. Surgical site 
infections: reanalysis of risk factors. J Surg Res. 2002 Mar;103(1):89–95. 
[DOI]

30. Shrestha A, Pradhan N. Analysis of the risk factors and microbial etiology 
of surgical site infections following lower segment caesarean section. Vol. 
41, Sri Lanka Journal of Obstetrics and Gynaecology. 2019. p. 15. [DOI]

http://dx.doi.org/10.1007/s00540-016-2266-2
http://dx.doi.org/10.1186/s13104-019-4325-x 
http://dx.doi.org/10.1017/S0950268819001675 
https://doi.org/10.1080/14767058.2017.1330882 
http://dx.doi.org/10.1016/j.jhin.2016.02.021
http://dx.doi.org/10.3126/jcmsn.v13i3.18402 
http://dx.doi.org/10.31729/jnma.629
http://dx.doi.org/10.1186/s12879-019-4383-7
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/S0195941700069496
http://dx.doi.org/10.1017/s019594170006495x
http://dx.doi.org/10.17354/ijss/2016/129 
http://dx.doi.org/10.4103/2141-9248.96934 
https://www.hindawi.com/archive/2013/283025/abs/
http://dx.doi.org/10.4314/ejhs.v21i2.69049
http://dx.doi.org/10.1006/jsre.2001.6343
http://dx.doi.org/10.4038/sljog.v41i1.7828

