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[bookmark: OLE_LINK101][bookmark: OLE_LINK102]Abstract
Objective
To examine the occurrence and independent risk factors for surgical site infection (SSI) after caesarean section (CS). 

Design
A hospital-based case-control study. 

Setting
University Hospital.

Population
Women who were readmitted with SSI after CS during the years 2014-2016 (n=75). Controls were selected at a ratio of 2:1 (n=148).

Methods
Cases (women with SSI following CS) and controls (women without SSI following CS) were compared with respect to maternal and pregnancy characteristics using multivariable logistic regression analysis. 

Main Outcome Measures
Anticipated risk factors for SSI. 

Results
The occurrence of SSI requiring rehospitalisation was 0.38% and 5.5% after elective and emergency CS, respectively. Obesity was four times more common in women with SSI than in women without SSI (OR 4.1, 95% CI 1.5-11.3). Signs of infection during labour was almost five times more common (OR 4.7, 95% CI 1.7-13.0). Attempted vaginal delivery by pushing before CS was more than five times more common (OR 5.6, 95% CI 1.3-24.3). Pre-existing psychiatric disease was a significant predictor for SSI. 

Conclusions
Emergency CS was a significant characteristic for SSI. Obesity, signs of infection prior to delivery, attempt of vaginal delivery by pushing before CS and pre-existing psychiatric disease, were independent risk factors for SSI. Women with either of these risk factors should be carefully monitored and evaluated for signs of infection in the postpartum period. 
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Tweetable abstract
Women with obesity, signs of infection during labour, attempt of vaginal delivery and pre-existing psychiatric morbidity are at risk of serious surgical site infection after emergency caesarean section. 
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[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK1][bookmark: OLE_LINK2]INTRODUCTION
[bookmark: _Ref43323155][bookmark: _Ref39759383][bookmark: _Ref38450592][bookmark: _Ref38445940]Caesarean section (CS) might be a life-saving procedure for both woman and child when indicated. CS is not, however, without risks and should only be performed when the potential benefits for mother and child are greater than the potential complications. The World Health Organization (WHO) stated in 1985 that the optimal rate of CS lies between 10 and 15%, and that other rates must be justified.[endnoteRef:1] CS rates have, however, dramatically increased worldwide in spite of these recommendations, without an accompanying rise in obstetrical or fetal indications that should warrant CS. [endnoteRef:2] CS is the most important risk factor for postpartum infection with a 20-fold increase compared to the vaginal delivery route.[endnoteRef:3] We can hence expect rising trends in infectious morbidity with increasing rates of CS worldwide.[endnoteRef:4] The Nordic countries are among the few countries where CS rates are not increasing.[endnoteRef:5] The national average CS rate in Norway has stabilised at 16%.[endnoteRef:6] At Haukeland University Hospital in Bergen, Western Norway, the CS rates have varied between 10 and 13 percent in the last 20 years.6 [1:  Moore, B. (1985). Appropriate technology for birth. The Lancet, 326(8458), 787.
]  [2:  Betrán AP, Merialdi M, Lauer JA et al. Rates of caesarean section: analysis of global, regional and national estimates. Paediatr Perinat Epidemiol. 2007;21:98-113.
]  [3:  Burrows, L. J., L. A. Meyn, and A. M. Weber. 2004. Maternal morbidity associated with vaginal versus cesarean delivery. Obstet Gynecol 103: 907-912.
]  [4:  Declercq E, Barger M, Cabral HJ et al. Maternal outcomes associated with planned primary cesarean births compared with planned vaginal births. Obstet Gynecol. 2007;109:669-677.
]  [5:  Pyykönen, A., Gissler, M., Løkkegaard, E., Bergholt, T., Rasmussen, S. C., Smárason, A. et al. (2017). Cesarean section trends in the Nordic Countries - a comparative analysis with the Robson classification. Acta Obstet Gynecol Scand, 96(5), 607-616.
]  [6:  Norwegian Institute of Public Health, Medical Birth Registry. Retrieved 12 September 2020, available on [http://statistikkbank.fhi.no/mfr/].
] 


[bookmark: _Ref38824864][bookmark: _Ref42540206][bookmark: _Ref41244106][bookmark: _Ref41938894][bookmark: _Ref41991645]The term surgical site infection (SSI) was proposed by the “Centers for Disease Control and Prevention” (CDC) in 1992. SSI is defined as an infection that affects the incisional site, and might be superficial (skin and subcutaneous tissue) or deep (fascia and muscle), and organ/space infection within 30 days after surgery.[endnoteRef:7] The reported incidence of SSI after CS varies between 3 and 15%.[endnoteRef:8] The explanation for this spread might be different definitions applied and various follow up time.[endnoteRef:9] SSI is the most common type of hospital infection in Europe and the US and poses a major burden to both the patient and the healthcare system, with up to a threefold lengthened stay in hospital after CS.[endnoteRef:10] Hence, it is crucial to identify women at risk of SSI after CS to prevent such infections. [7:  Horan, T. C., Gaynes, R. P., Martone, W. J., Jarvis, W. R., & Emori, T. G. (1992). CDC definitions of nosocomial surgical site infections, 1992: a modification of CDC definitions of surgical wound infections. Infect Control Hosp Epidemiol, 13(10), 606-608.
]  [8:  Saeed KB, Greene RA, Corcoran P, O’Neill SM. Incidence of surgical site infection following caesarean section: a systematic review and meta-analysis protocol. BMJ Open. 2017;7:e013037.
]  [9:  Johnson, A., Young, D., & Reilly, J. (2006). Caesarean section surgical site infection surveillance. J Hosp Infect, 64(1), 30-35.
]  [10:  Allegranzi B, Bischoff P, de Jonge S et al. New WHO recommendations on preoperative measures for surgical site infection prevention: an evidence-based global perspective. Lancet Infect Dis. 2016;16:e276-e287.
] 


[bookmark: _Ref40185877][bookmark: _Ref40121781][bookmark: _Ref40122005]There are several known risk factors for SSI after CS,[endnoteRef:11] [endnoteRef:12] [endnoteRef:13] although the evidence about independent risk factors in hospitalised patients is scarce and has not been previously studied in Scandinavia. Such knowledge would facilitate appropriate allocation of resources and planning of healthcare surveillance. The aim of our study was to investigate occurrence of SSI after CS requiring hospitalisation in a setting of low CS rates and define independent risk factors for SSI in our population. [11:  Saeed KB, Corcoran P, O’Riordan M, Greene RA. Risk factors for surgical site infection after cesarean delivery: A case-control study. Am J Infect Control. 2019;47:164-169.
]  [12:  Olsen MA, Butler AM, Willers DM, Gross GA, Devkota P, Fraser VJ. Risk factors for endometritis after low transverse cesarean delivery. Infect Control Hosp Epidemiol. 2010;31:69-77.
]  [13:  Wloch C, Wilson J, Lamagni T, Harrington P, Charlett A, Sheridan E. Risk factors for surgical site infection following caesarean section in England: results from a multicentre cohort study. BJOG. 2012;119:1324-1333.
] 


METHODS
Study design and outcome variables
The present study was initiated by the Norwegian Surveillance System for Antibiotic Consumption and Healthcare-Associated Infections (NOIS) and conducted at Haukeland University Women´s clinic in Bergen. NOIS is coordinated by the Norwegian Institute of Public Health in collaboration with the hospitals and has been regulated by law since 2005.[endnoteRef:14] The purpose of NOIS is to register the occurrence of postoperative infections that occur within 30 days after surgery. NOIS registers selected characteristics such as gender, age, duration of surgery in minutes, and administration of antibiotic prophylaxis. The accuracy of reported SSI by NOIS was 97.5% in 2010.[endnoteRef:15]  [14:  HOD. Norwegian Surveillance System for Antibiotic Consumption and Healthcare-Associated Infections (NOIS). Retrieved 12 September  2020, available on [https://lovdata.no/dokument/SF/forskrift/2005-06-17-611].
]  [15:  Løwer HL, Eriksen HM, Aavitsland P, Skjeldestad FE. The quality of denominator data in surgical site infection surveillance versus administrative data in Norway 2005-2010. BMC Infect Dis. 2015;15:549.
] 


Haukeland University Hospital is a tertiary referral care centre. The maternity unit is the country´s second largest with approximately 5000 deliveries per year. All emergency hospitals in Norway including maternity hospitals are public and free of cost for the patient. There are no profit incentives for performing a caesarean section. We conducted a retrospective case-control study of women who delivered by CS between 1 January 2014 and 31 December 2016 at Haukeland University Hospital. Seventy-five cases were identified by the NOIS database using ICD-10 diagnostic codes for obstetric wound infection and/or endometritis (O85, O86) in combination with the surgical procedure code for CS (MCA 10) within 30 days after surgery.[endnoteRef:16] The medical records were reviewed to confirm whether the criteria according to the SSI definition were met.7 Reoperation codes following obstetric surgery from the NCMP system were also included (MWA00, MWB00, MWC00), as was the code for uterine curettage (MBA03).16 All 75 cases were readmitted to our hospital. We did not include outpatient treatments or patients diagnosed in the primary healthcare. Controls were selected at a ratio of 2:1 and in close proximity to the case patient via the surgery activity system. The control group comprised the two patients without an infection who delivered by emergency CS before and after each case. We excluded planned CS in the control group because 73 among the 75 cases were emergency CS and we wanted the groups to be as comparable as possible.  [16:  Classification of diseases and health related problems based on the World Health Organization 10th revision ICD-10.Retreived 12 September 2020, available on [https://finnkode.ehelse.no/#icd10/0/0/0/-1].
] 


The patients´ medical records were scrutinized to obtain information regarding health issues prior to and during pregnancy, as well as outcomes and complications in labour and surgery that seemed relevant according to existing literature on the topic of infection after CS. Maternal and pregnancy variables included maternal age (less than and up to 25, 25.1 to 34.9, and 35 or more), parity (primi- and multiparity), ethnicity (Norwegian, European, African, Asian, and South American), smoking habits, pre-existing comorbidity (a group variable including pre-existing pulmonary, neurological, haematological, urological, gynaecological, gastrointestinal, rheumatological, and infectious disease), pre-existing psychiatric morbidity (anxiety, depression, and posttraumatic stress disorder), body mass index prior to pregnancy (less than and up to 25, 25.1 to 29.9, and 30 and above), weight gain during pregnancy (0 to10 kg, 10.1 to 20 kg, 20.1 to 30 kg, and more than 30 kg), pre-existing diabetes mellitus, gestational diabetes, previous intra-abdominal surgery (predominantly previous CS), obstetric complications in the current pregnancy such as hypertension and pre-eclampsia, and urine tract infections in pregnancy. We also included information about premature rupture of membranes (PPROM), fetal complications such as intrauterine growth restriction, and oligohydramnios. 

Labour variables included whether labour had started spontaneously or by induction, method of induction (no induction, balloon catheter, prostaglandin, oxytocin, and amniotomy), rupture of membranes and if so – for how many hours prior to delivery (0 to 10 and 11 or more), the number of vaginal examinations (0 to five and six or more), signs of infection during labour (clinical signs of chorioamnionitis i.e. temperature above 38°Celsius, foul smelling amniotic fluid, maternal tachycardia with heart rate more than 100 per minute or uterine tenderness, and fetal tachycardia with fetal heart rate more than 160 per minute), attempt of vaginal delivery either by pushing or by instrument. 

Surgery variables included the type of procedure (elective vs. emergency), duration of surgery in minutes (up to 30 minutes, 31-60 minutes, and more than 60 minutes), estimated blood loss during surgery (up to 500 ml, 501-1000 ml, and more than 1000 ml), and transfusion of blood products after surgery. We also included information about surgical complications such as organ damage or difficult head delivery, total length of hospitalisation (0 to 3 days or 4 days and longer), number of reoperations, and clinical signs of septicaemia or sepsis for each patient. The cases registered as sepsis were ascertained in accordance with WHO´s definition of maternal sepsis with suspected or confirmed infection and organ dysfunction(s).[endnoteRef:17]   [17:  Bonet, M., Nogueira Pileggi, V., Rijken, M. J., Coomarasamy, A., Lissauer, D., Souza, J. P. et al. (2017). Towards a consensus definition of maternal sepsis: results of a systematic review and expert consultation. Reprod Health, 14(1), 67.
] 


[bookmark: _Ref41938437][bookmark: _Ref42541277]In accordance with WHO´s recommendations, we routinely administer prophylactic antibiotics prior to surgery, which is reported to reduce up to 60-70% of infections after CS.[endnoteRef:18]  Elective CS patients, however, are not given antibiotic prophylaxis if they are primiparous with normal pregestational BMI and otherwise healthy before and during pregnancy. For the patients receiving antibiotics, the standard practice is a first-generation cephalosporin given intravenously 60 minutes within surgery, i.e. Cephalothin or Cefazoline. Patients who are allergic to penicillin, are given clindamycin intravenously because of reported incidence of 2% cross allergies to cephalosporins.[endnoteRef:19] If there are obvious signs of chorioamnionitis or intrapartum sepsis, we administer penicillin and gentamicin pending delivery.  [18:  Smaill FM, Grivell RM. Antibiotic prophylaxis versus no prophylaxis for preventing infection after cesarean section. Cochrane Database Syst Rev. 2014CD007482.
]  [19:  Pichichero ME. Cephalosporins can be prescribed safely for penicillin-allergic patients. J Fam Pract. 2006;55:106-112.
] 


Statistical analysis
The study was designed without previous estimation of statistical power, as the primary intention was to create a quality register. However, the study by Saeed et al,11 with nearly the exact same study size of 80 cases and 160 controls (vs. 75 cases and 148 controls in our study), managed to achieve 80% power to detect an odds ratio of 2.5 for a risk factor when using the standard 5% level of statistical significance. 

We performed chi-quadrat-tests to explore whether cases and controls differed in relation to each other for each of the characteristics considered. For characteristics with a significant difference between the cases and controls at the 5% level of statistical significance, we performed univariable logistic regression. We additionally performed multivariable logistic regression adjusting for variables that were significantly different between cases and controls. These variables included BMI, gestational diabetes, pre-existing psychiatric disease, number of vaginal examinations, failed attempt of vaginal operative delivery, signs of infection prior to delivery, rupture of membranes before CS, pushing before CS, blood transfusion, indication for CS, and hours of ruptured membranes (Table 2). Although the distribution of length of hospital stay was significantly different between the groups, we did not use this variable for adjustment, because we regarded it as intermediate in the causation of the exposures on infection. The statistical analyses were performed using SPSS version 26 (SPSS Inc., Chicago, IL, USA). 

RESULTS
During the study period, we performed 1889 caesarean sections of a total of 15460 deliveries at Haukeland University Women´s clinic, resulting in a CS rate of 12.2%. Elective and emergency CS accounted for 3.4% and 8.8%, respectively. Seventy-five (3.97%) patients were readmitted with SSI. There were 58 superficial, 27 deep and 14 organ/space infections according to the definition by the CDC.7 Hence, one patient could have had an isolated localised infection or a combination of infection with varying tissue penetration. Only two infections were following planned CS, while 73 infections resulted from emergency CS. The rate for SSI requiring rehospitalisation after elective and emergency CS was 0.38% and 5.5%, respectively. There were no statistically significant differences between case and control groups regarding age, parity or ethnicity (Table 1a). The women with SSI had statistically higher pregestational BMI, more often comorbidities, pregestational diabetes, and pre-existing psychiatric disease than the women without SSI (Table 1a). 

[bookmark: _GoBack]The groups did not differ in relation to duration of surgery, haemorrhage, whether labour had started spontaneously or by induction, method of induction, the grade of urgency for CS, administration of antibiotic prophylaxis, or timing of antibiotic administration (Table 1b and Table 1c). Women who developed SSI had a higher number of vaginal examinations (six or more), blood transfusions, attempts of spontaneous or instrumental vaginal delivery, signs of infection during labour (i.e. clinical signs of chorioamnionitis), rupture of membranes prior to CS, fully dilated cervix, and rupture of membranes 11 hours or more than women without SSI (Table 1b and Table 1c).

The most common indication for emergency CS in both groups was fetal distress, accounting for 42.7% in the case group and 62.3% in the control group (Table 1c). The second most common indication for emergency CS was obstructed labour in both groups; 28.0% in the case group and 21.2% in the control group (Table 1c). There were eight cases (10.7%) of postpartum sepsis in the case group, and none in the control group. Additionally, there were eight cases (10.8%) of urine tract infections during pregnancy in the case group and none in the control group. The length of hospital stay was also significantly longer in the case group (Table 1c).

After adjustment we identified four independent risk factors in our population; BMI more than 30 with adjusted OR 4.1 (95% CI 1.5-11.3), signs of infection during labour prior to CS with adjusted OR 4.7 (95% CI 1.7-13.0), attempt of pushing prior to CS with adjusted OR 5.6 (95% CI 1.3-24.3) and pre-existing psychiatric morbidity with adjusted OR 7.5 (95% CI 1.5-37.0).

DISCUSSION

Main findings 
Our study shows an occurrence of SSI after CS leading to rehospitalisation of almost 4%. Emergency CS was performed in 97.3% of the cases with infection, making emergency CS a significant characteristic for SSI in our population. We found pre-existing obesity, signs of infection prior to CS, attempt of pushing prior to CS and pre-existing psychiatric morbidity to be independent risk factors for developing SSI following CS. 

Strengths and limitations
We consider the main strength in our study to be the inclusion of a various number of characteristics in accordance with existing literature, that could contribute to infection. In the multivariate logistic regression, we adjusted for possible confounding factors. 

Our study had a number of limitations. Although we considered a sufficient number of candidate variables, unmeasured factors may have influenced SSI risk that we were unable to recognize. There were low numbers of cases in some categories e.g. only eight women with psychiatric conditions in the case group and some missing values in the data set. Our study was a hospital-based study and was conducted at a university hospital with a low CS rate. Consequently, our results may not be applicable to other hospitals or populations. However, the independent risk factors obesity and signs of infection during labour are likely applicable to other obstetric populations.

Interpretation in light of other evidence and clinical implications
[bookmark: _Ref43321485][bookmark: _Ref43371296]In our study, 97.3% of women with SSI were delivered by emergency CS, emphasising the role of emergency CS in the development of infection in our population. In an Irish case-control study by Saeed et al,11 75% of women with SSI were delivered by emergency CS. Emergency CS was an independent risk factor for CS, which is consistent with the present and other studies.[endnoteRef:20] [endnoteRef:21] In our population, however, there were no cases of elective CS in the control group. Consequently, we could not include elective and emergency CS in the multivariate analysis. Another important difference between the two populations is our lower CS rate of 12.2% compared to 31% in Saeed´s study.11 These differences might explain that we found 4% SSI in our population while Saeed et al. demonstrated 2%.  [20:  Schneid-Kofman N, Sheiner E, Levy A, Holcberg G. Risk factors for wound infection following cesarean deliveries. Int J Gynaecol Obstet. 2005;90:10-15.
]  [21:  Martens MG, Kolrud BL, Faro S, Maccato M, Hammill H. Development of wound infection or separation after cesarean delivery. Prospective evaluation of 2,431 cases. J Reprod Med. 1995;40:171-175.
] 


In the present study, women delivering by elective CS received antibiotic prophylaxis only by indication. The elective CS population differs from the emergency population in generally having intact fetal membranes which serves as a barrier and prevents cervicovaginal bacterial flora from entering the uterine cavity. The rate of SSI in this group (0.38%), implies that our approach in administering antibiotic prophylaxis by indication, seems appropriate. 
[bookmark: _Ref40121794]In contrary to our study, a prospective study conducted in Norway in 2007 showed no difference in the prevalence of SSI after elective and emergency CS.[endnoteRef:22] However, they included both re-hospitalised patients and patients who were diagnosed with superficial SSI and treated at outpatient clinics, as well as patients with self-reported infection without medical examination.  [22:  Opøien HK, Valbø A, Grinde-Andersen A, Walberg M. Post-cesarean surgical site infections according to CDC standards: rates and risk factors. A prospective cohort study. Acta Obstet Gynecol Scand. 2007;86:1097-1102.
] 


[bookmark: _Ref43324021]Obesity was found to be an independent risk factor for SSI in our study. This finding has also been demonstrated in several other studies consistent with the growing evidence that adipose tissue leads to chronic inflammation and increased vulnerability to pathogens. 11 13 [endnoteRef:23] [endnoteRef:24] A study from Scotland reported that obese women had increased risk for postpartum sepsis regardless of delivery mode and that obesity was an independent risk factor for infection of varying severity.[endnoteRef:25] In 2018, 12.7% of all pregnant women in Norway had a pregestational BMI of 30 or higher and 22.7% were overweight with BMI more than 25 but less than 30.6 The prevalence of obesity and overweight seems to be rising and poses an immense challenge to the public health as well as to the healthcare services.[endnoteRef:26]  [23: Krieger Y, Walfisch A, Sheiner E. Surgical site infection following cesarean deliveries: trends and risk factors. J Matern Fetal Neonatal Med. 2017;30:8-12.
]  [24:  Grant RW, Dixit VD. Adipose tissue as an immunological organ. Obesity (Silver Spring). 2015;23:512-518.
]  [25:  Acosta, C. D., S. Bhattacharya, D. Tuffnell, J. J. Kurinczuk, and M. Knight. 2012. Maternal sepsis: a Scottish population-based case-control study. BJOG 119: 474-483.
]  [26:  Barry S, Fattah C, Farah N, Broderick V, Stuart B, Turner MJ. The growing challenge of maternal obesity. Irish medical journal. 2009;102:5.
] 


[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Our study indicates that signs of infection during labour is an independent risk factor for SSI. Chorioamnionitis as a risk factor for SSI has been demonstrated in previous studies as well.[endnoteRef:27] [endnoteRef:28] Exposure to cervicovaginal bacterial flora after the rupture of fetal membranes is a possible mechanism and key contributing factor for infection. When there are already signs of infection during labour, we assume the presence of bacteria in the uterus, with subsequent increased risk of SSI.21 Consequently, we suggest that antibiotic prophylaxis still is justified in the setting of emergency CS as suggested by WHO.10  [27:  Casey, B. M., and S. M. Cox. 1997. Chorioamnionitis and endometritis. Infect Dis Clin North Am 11: 203-222.
]  [28:  Lim, S. L., L. J. Havrilesky, R. P. Heine, and S. Dotters-Katz. 2019. The cost-effectiveness of ertapenem for the treatment of chorioamnionitis after cesarean delivery. J Matern Fetal Neonatal Med 1-6.
] 


We found attempt of pushing prior to CS to be an independent risk factor for SSI. To our best of knowledge, this finding has not been previously studied. We hypothesise that pushing prior to CS leads to the exposition to cervicovaginal flora into the uterine cavity for a longer period of time, but this finding requires further investigation. 

Based on our findings, we suggest that women with either of the risk factors for SSI after emergency CS, i.e. obesity, signs of infection during labour and attempt of vaginal delivery before CS, should be monitored carefully postpartum. We speculate that it is a reasonable strategy to prolong antibiotic prophylaxis in these women. This could help prevent the development of infection. 

Another independent risk factor in our study was pre-existing psychiatric morbidity; i.e. anxiety and depression, as well as posttraumatic stress disorder. We know from previous studies that depression during pregnancy is associated with poorer obstetric outcomes, such as preterm delivery due to elevated cortisol.[endnoteRef:29] Similar mechanisms could contribute in the development of infection. We only had few cases with pre-existing psychiatric morbidity and the associations are likely more complex than this assumption and warrant further investigation.  [29:  O’Keane, V., and M. S. Marsh. 2007. Depression during pregnancy. Bmj 334: 1003-1005.
] 


Other studies have demonstrated multiple hypertensive disorders,11 vaginal examinations,11 and gestational diabetes20 as independent risk factors for SSI following CS, whereas these were not independent risk factors for SSI in our study. One study identified wound hematoma[endnoteRef:30] and another transfusion of blood products (i.e. anemia)12 as independent risk factors. However, we did not find the association with wound hematoma nor did we find blood transfusion to be an independent risk factor in our study. Opøien et al.22 showed that operating time above 38 minutes increased the risk for SSI significantly. We did not find this association. Neither did we find that PPROM increases the risk of SSI, as demonstrated by Schneid-Kofman et al.20  [30:  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;29:477-84; discussion 485.
] 


CONCLUSION
In conclusion, our study demonstrates that pre-existing obesity, signs of infection during labour prior to CS, attempt of pushing prior to CS and pre-existing psychiatric morbidity are independent risk factors for serious SSI in patients delivered by CS. Emergency CS is a significant characteristic for development of SSI. We recommend that women with either of the demonstrated independent risk factors for SSI following emergency CS, are monitored carefully postpartum. We advocate for keeping rates of CS low as the most important prevention of infection, as suggested by WHO.[endnoteRef:31] Hence, we must reserve CS to those with definite medical indication and especially avoid CS without medical indication in obese women. [31:  Betran, A. P., M. R. Torloni, J. J. Zhang, A. M. Gülmezoglu, and W. G. O. C. S. WHO. 2016. WHO Statement on Caesarean Section Rates. BJOG 123: 667-670.














Tables

Table 1a. Maternal and pregnancy characteristics in cases (women with surgical site infection following caesarean delivery) and controls (women without surgical site infection following caesarean delivery)
cOR, crude odds ratio; CI, confidence interval; SD, standard deviation; BMI, body mass index; comorbidity, pre-existing pulmonary, neurological, haematological, urological, gynaecological, gastrointestinal, rheumatological and infectious disease; DM, diabetes mellitus; GA, gestational age; UTI, urine tract infection; IUGR, intrauterine growth restriction; PPROM, premature rupture of membranes
*When expected numbers were below five, Fisher´s exact test was used. 

Table 1b. Labour characteristics in cases (women with surgical site infection following caesarean delivery) and controls (women without surgical site infection following caesarean delivery)
cOR, crude odds ratio; CI, confidence interval; SD, standard deviation; CS, caesarean section



















Table 1c. Surgery and postpartum characteristics in cases (women with surgical site infection following caesarean delivery) and controls (women without surgical site infection following caesarean delivery)
cOR, crude odds ratio; CI, confidence interval; SD, standard deviation; CS, caesarean section; surgical complications, tears to cervix or uterus, adhesions and difficult head delivery
*When expected numbers were below five, Fisher´s exact test was used. 






















Table 2. Frequencies, crude and adjusted odds ratios of surgical site infection according to maternal and obstetric characteristics in cases (women with surgical site infection following caesarean delivery) and controls (women without surgical site infection following caesarean delivery)
Adjustments are made for all factors listed in the table.
cOR, crude odds ratio; CI, confidence interval; aOR, adjusted odds ratio; BMI, body mass index; comorbidity, pre-existing pulmonary, neurological, haematological, urological, gynaecological, gastrointestinal, rheumatological and infectious disease; DM, diabetes mellitus; CS, caesarean section
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