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Abstract 

Post-caesarean surgical site infection (PCSI) is one of the most common cesarean section-related complications. In 

low- and middle-income countries (LMIC), PCSI prevalence is often under-reported and inaccurate because LMIC 

surveillance systems are often unable to detect PCSIs developed after discharge; this can ultimately wrongly inform 

the decision-making related to reducing PCSIs.  

This paper describes the establishment of a post-discharge PCSI surveillance system for identification of PCSI rate in 

a district hospital in Rwanda. 

A total of 540 women underwent CS in the hospital from November 2017 to February 2018, and 536 (99.3%) 

consented to participate in the surveillance. Among those consented, 22 had no telephone and 174 could not be 

reached by telephone despite multiple attempts. At the end of this study, a total of 340 women completed the entire 

surveillance period. The total PCSI rate was 11.5%.Out of all PCSIs, 21% were detected during hospitalization 

period and 79% were detected during the post-discharge period. 

The PCSI surveillance system developed in this project covered the 30-day period after surgery and provided a more 

accurate estimate of PCSI rate.  The system was able to track PCSIs developed after a patient was discharged from 

the hospital. Long term sustainability of the project must be evaluated. 
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1. Introduction  

Cesarean section (CS) is a surgical procedure that assists in the delivery of a baby and is the most performed surgery 

worldwide (Soto-Vega et al., 2015; Yadav, Kaur, Yadav, & Thakur, 2016). On average, in Sub-Saharan Africa, 

about 8% of deliveries in public health facilities and 12% in private facilities are CS (Yaya, Uthman, Amouzou, & 

Bishwajit, 2018). CS can save lives of both mothers and infants, but it is not without negative consequences 

(Soto-Vega et al., 2015; Yadav, Kaur, Yadav, & Thakur, 2016). There are many possible complications of CS, 

including bleeding, urogenital injuries, and deep venous thrombosis.  Post-caesarean surgical site infection (PCSI) 

is one of the most common CS related complications (Yadav, Kaur, Yadav, & Thakur, 2016).  

Women with CS have an estimated 5- to 20-fold increase in incidence of infection compared with women delivering 

without CS (Conroy et al., 2012; Bagnall et al., 2009; Maruta, 2015); which in turn can cause unnecessary maternal 

morbidity and mortality, increased financial and emotional stress for families, and higher expenditure by the health 

care facilities (Lukas et al., 2016; Kelly & Monson, 2012; Conroy et al., 2012; Bagnall, Vig & Trivedi, 2009).   

A properly functioning Hospital Acquired Infections (HAI) surveillance and control system can help health care 

providers to reduce about 10% to 35% of surgical site infections (Haley et al., 1985). In low- and middle-income 

countries (LMIC), due to the challenges in establishing proper reporting systems, PCSI prevalence is usually 

considered under-estimated and inaccurate (Allegranzi & Pittet, 2008; Lukas et al., 2016). The reported PCSI rates in 

LMIC varies substantially from 0.2% to 48% due to a number of factors including inadequate surveillance systems 

that often underestimate the true incidence of PCSI (Bizimana et al., 2016; Gur et al., 2015; Nguhuni et al., 2017; 

Srun et al., 2013).  
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Since surgical site infection can develop within 30 days of an operative procedure, it is estimated that 27% to 95% of 

PCSI develop after women are discharged from hospitals; nevertheless, most hospitals only report PCSI that are 

recorded during hospitalization (Bizimana et al., 2016; Chu, Maine, & Trelles, 2015; Eggimann & Pittet, 2001; 

Humphreys, 2009; Mpogoro et al., 2014; Owens & Stoessel, 2008). The lack of accurate and consistent data could 

wrongly inform decision-making regarding the reduction of PCSIs. There is an increasing need to establish 

post-discharge surveillance systems to obtain accurate rates of PCSI (Mitt et al., 2002; Petherick et al., 2006; 

Humphreys, 2009; Dhar et al., 2014; Gould, 2007). Among the various post-discharge surveillance methods, which 

include direct observation of the wound by health professionals, questionnaires, and clinical document auditing, 

telephone surveillance is one of the most feasible and cost effective (Petherick et al., 2006; Taylor et al., 2003; 

Nguhuni et al., 2017). 

In Rwanda, most HAI surveillance consists only of recording infections that occur during hospital stays; any 

infection that is developed after discharge is undetected. The real magnitude of PCSI may therefore be grossly under 

reported. Without such accurate information, organizational planning and allocation of resources may be 

misinformed. More importantly than the accuracy of data is that most patients do not develop infections until after 

being discharged from the hospitals, and they may not know to seek timely care. This has the potential to lead to 

negative health outcomes. There is a need to establish a surveillance system that follows up with patients to capture 

and report the actual PCSI rate. This paper describes the establishment of a post-discharge PCSI surveillance system 

in a district hospital in Rwanda.   

2. Methods 

2.1 Setting   

This study was conducted in an 86-bed district hospital located in Kigali City, Rwanda. The hospital provides 

maternal and child health services and performs about five to eight cesarean sections per day. The hospital reported 

that the average PCSI rate was 1.6% in 2016.    

2.2 Study Design and Sample  

This project set up a new surveillance system to determine the PCSI rate inclusive of infections developed during the 

post-hospitalization period. All women who had cesarean section deliveries in the hospital during the period of 

November 2017 to February 2018 and consented to participate were included in the surveillance.  Any women who 

died during the surgical operation were excluded.  

2.3 Establishing the Surveillance System 

2.3.1 Overview  

A project team was established to develop the new PCSI surveillance system. The surveillance system was 

established to collect data during hospitalization as well as up to 30 days after patient was discharged. A surveillance 

team was formed to develop and implement a data collection form. The surveillance results were reported to the 

hospital management team for future PCSI-related planning.  

2.3.2 The Project Team 

The project team was formed in October 2017. The team included health care professionals from different disciplines, 

including physicians and nurses working in the maternity unit, the infection prevention and control director, and 

other health system professionals. The project team conducted extensive research on the available and acceptable 

PCSI surveillance methods.  

2.3.3 The Data Collection Tool 

The center-piece of the PCSI surveillance system was the development of a simple and easy to use data collection 

tool to gather an accurate estimate of PCSIs. Considering the availability of laboratory services during 

hospitalization and the feasibility of having patients to seek laboratory services post-discharge, the data collection 

tool the project team decided to use required minimal laboratory support and was thus more realistic for use in 

resource-limited settings. The data collection tools were adapted from the Saskatchewan Infection Prevention and 

Control Surveillance Program Protocol (Saskatchewan Ministry of Health, 2015) and the CDC National Nosocomial 

Infections Surveillance guidelines. These tools captured PCSI during hospitalization and post-discharge. The data 

collection tools were pre-tested by clinical staff.  

The “In-Patient and Readmissions PCSI Surveillance Form” (appendix 1) was designed to capture the PCSI 

developed during inpatient stay after delivery as well as PCSI in women who were readmitted to the hospital within 

30 days after the previous discharge. The form collected information on patient background and demographics, 
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details on the operation procedure (date of operation, existence of a ruptured membrane before procedure and the 

time period in which it happened, a preoperative condition following the American Society of Anesthesiologists 

(ASA) scoring system, emergency nature of the operation, wound classification, interruption of skin closure, type of 

skin closure, blood loss or postpartum hemorrhage and prescription of prophylaxis antibiotic), and presence of PCSI.   

2.3.4 Surveillance Team 

The data collection team included four nurses who were working in the maternity unit at the hospital; one of them 

was also the hospital’s Infection Prevention and Control Program supervisor. The four data collectors were provided 

with data collection guidelines and training on the data collection process.  

2.3.5 Surveillance Method  

2.3.5.1 PCSI During Hospitalization   

The data collectors obtained information for this form through: 1) direct observation, 2) interview with patients, and 

3) review of patient records. 

The completed forms were kept in the patients’ medical files until discharge. When the patient was discharged, the 

data collectors would keep the forms in a locked cupboard in their office for post-discharge follow-up.  

2.3.5.2 Post Discharge Period 

The “Post-discharge Telephone Surveillance Form” (appendix 2) was used to collect patient information related to 

PCSI on the 10th and 30th day after CS if a woman was discharged from the hospital before the 10th day post-CS.  

Data collectors followed up with patients via telephone on the 10th and 30th day post CS between 8:00AM and 

6:00PM to minimize disruption to patients’ lives. The 10th day post CS was chosen based on the recommendation of 

specialists for the reasons that 1) PCSIs are most likely to happen within ten days and 2) if PCSI was suspected, the 

data collector could recommend patients to return to the hospital. The 30th day post CS was chosen based on the 

recommendations from literature and CDC guidelines (Eggimann & Pittet, 2001; Owens & Stoessel, 2008; Petherick 

et al., 2006).   

If a patient didn’t answer a telephone call, the investigator made at least two attempts per day for the next five days. 

During the call, self-reported information from patients on surgical site infection signs was collected.  

At the end of the study period, information from both forms was matched and combined to determine the PCSI rates.  

2.3.6 Dissemination of Surveillance Results  

The surveillance results were reported to the hospital’s infection and prevention units, the maternity unit, and the 

hospital senior management team to review and prioritize their PCSI efforts.   

2.4 Data Analysis   

The overall PCSI rates, sub-divided by hospitalization and post-discharge periods, demographics, and types of PCSI, 

were summarized with descriptive statistics. PCSI rate was defined as: (the number of patients with PCSIs in 30 

days)/(Number of patients admitted – lost to follow ups), as recommended by previous published literature (Noy & 

Creedy, 2002). 

3. Results 

Between November 2017 and February 2018, 540 women underwent CS in the hospital and 536 (99.3%) consented 

to participate in the surveillance. Among those who consented, 22 had no telephone and 174 could not be reached 

despite multiple attempts on the telephone. At the end of this study, a total 340 women completed the entire 30-day 

surveillance period (Table 1).  

 

Table 1. Sample completed the surveillance 

Patients Number 

Number of CS surgery 540 

Number of women consented   536 

Lost to follow up  196 

Completed the entire surveillance 340 
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Our surveillance system detected a total of 38 women who developed PCSI infections within 30 days post-operation, 

making the overall PCSI rate 11.2% (38/340). Among the 38 PCIS, 8 were detected during the hospitalization period. 

Post-discharge surveillance detected an additional 30 PCSIs, with 13 PCSI detected at the 10th and 17 at the 30th day 

phone calls (Table 2).  

 

Table 2. PCSIs detected during hospitalization and post discharge periods 

    n (%) 

Sample (less lost to follow up)   340 

PCSI  During hospitalization  8  8 

Post-discharge period 10th day surveillance 13  
30 

 30th day surveillance 17  

Total    38 (11.2%) 

 

Among the 38 women who developed PCSI, most of them were between 26 and 30 years old; 48.1% of them were in 

the overweight classification of BMI; 23.7% of them had no previous delivery; 57.9% had no previous cesarean 

section; 10.5% were in the social economic class I of poors (not able to afford basic needs); 81.8% had normal active 

labor duration; 94.7% did not have any pre-existing conditions of illness; 83.8% had emergency CS; and 81.6% were 

normally healthy patients (class 1 according to the American Society of Anesthesiologists classification system) 

(Table 3). 

Among the 38 PCSIs, 32 (84.2%) were superficial infections and 94.6% of the surgical wounds were clean with risk 

of infection less than 2% immediately after CS (Class I of surgical wound). None of the women who developed PCSI 

experienced hemorrhage during their operations, 67.6% of the operations lasted less than one hour, and 97.4% of the 

women experiencing PCSI were given prophylaxis antibiotics (Table 3).   

 

Table 3. Table summarizing the characteristics of women with PCSI 

Variable   n (%) 

Age (n=38) <= 25 years 9 (23.7%) 

26 to 30 years 15 (39.5%) 

31 to 35 years 6 (15.8%) 

More than 35 years 8 (21.1%) 

BMI (n=27) Normal 4 (14.8%) 

Overweight 13 (48.1%) 

Obese 10 (37.0%) 

Previous number of Delivery (n=38) 0 9 (23.7%) 

1 7 (18.4%) 

2 11 (28.9%) 

3 6 (15.8%) 

4 1 (2.6%) 

5+ 4 (10.5%) 

Previous number of cesarean sections (n=38) 0 22 (57.9%) 

1 11 (28.9%) 

2 4 (10.5%) 

3 1 (2.6%) 

4+ 0 (0%) 
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Socioeconomic category (n=38) I 4 (10.5%) 

II 11 (28.9%) 

III 23 (60.5%) 

Duration of Active labor (n=33) Normal (<= 12 hours) 27 (81.8%) 

Prolonged (> 12 hours) 6 (18.2%) 

Pre-existing condition (n=38) Non 36 (94.7%) 

Yes 2 (5.3%) 

Type of operation (n=37) Elective 6 (16.2%) 

Emergency 31 (83.8%) 

Infection type (n=38) Superficial 32 (84.2%) 

Deep 6 (15.8%) 

Rupture of membrane (n=37) No 23 (62.2%) 

Yes, less than 24 hours 12 (32.4%) 

Yes, greater than 24 hours 2 (5.4%) 

ASA classification (n=38) Class 1 31 (81.6%) 

Class 2 7 (18.4%) 

Class 3 0 (0%) 

Wound class (n=37) Class I 35 (94.6%) 

Class II 2 (5.4%) 

Skin closure (n=37) Interrupted 1 (2.7%) 

Not interrupted 37 (100%) 

Type of skin closure (n=38) Dissolvable suture 38 (100%) 

Hemorrhage (n=37) No 37 (100%) 

Duration of Operation (n=37) <= 1 hour 25 (67.6%) 

> 1 hour 12 (32.4%) 

Prophylaxis antibiotic given (n=38) No 1 (2.6%) 

Yes 37 (97.4%) 

 

4. Discussion 

This project aimed to detect the true PCSI rate at a district hospital in Kigali. Since surgical site infection can 

develop within 30 days after an operative procedure, there was a need to establish a surveillance system to identify 

PCSI after patients were discharged from the hospital. Our surveillance system detected a total 38 women developing 

PCSI, making the PCSI rate 11.2%. The PCSI rate established by the new system is consistent with the rates 

estimated in previous studies in Rwanda and surrounding country hospitals, which averaged from 4.9% to 10.9% 

(Bizimana et al., 2016; Chu, Maine, & Trelles, 2015; Mpogoro et al., 2014).   

Among the 38 PCSIs, only 8 (21%) were developed during the hospitalization period; 30 (79%) of the PCSI were 

detected after patients were discharged. This percentage is consistent with the findings from other studies, stating up 

to 95% of PCSI develop after women are discharged from hospitals (Owens & Stoessel, 2008; Eggimann & Pittet, 

2001; Conroy et al., 2012; Bizimana et al., 2016; Mpogoro et al., 2014; Chu et al., 2015; Humphreys, 2009). Had our 

surveillance system followed the typical hospital surveillance methods restricted to recording only infections during 

the hospitalization period, we would have only detected 8 PCSI, making the PCSI rate 2.4% - substantially lower 

than the actual rate. If the hospital management were provided with this inaccurate data, their perceptions of the need 

for infection control measures might have been inaccurate.  

The main advantage of our system was the ability to track PCSI developed after a patient was discharged from the 

hospital; this was especially important for this hospital, where the average length of hospital stay was 3 days for 
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delivery cases. Although we failed to follow up on 196 patients, we were still able to track a relatively high number 

of infections - 30 PCSIs in the post-discharge period, which is more than 3 times than were recorded during the 

in-hospital period - illustrating the importance of having a system that can more accurately track PCSI. Since the 

system could only follow up with patients who were willing to participate after they were discharged, the actual 

PCSI rate is likely even higher than our system detected.  

Another advantage of our system is its ease of use. We used the same CDC-defined criteria for identification of 

PCSIs, and the identification process did not require special diagnostic methods such as culture of fluid or tissue 

from the incision. The simple method we used, based on patient self-report, has been proved to be sensitive in 

detecting PCSI and is affordable for health facilities in LMIC (Bell & Conway, 2015). Such simplicity is important 

particularly in resource-limited settings like our hospital, where laboratory supplies are not always available. We 

used clinical personnel of the hospital to track the PCSIs in order to minimize the extra training required to conduct 

the surveillance; their clinical knowledge enhanced their ability to identify infections. In addition, one of the data 

collectors we used was involved in the hospital infection prevention and control program and already has personal 

and professional interest in the surveillance; therefore, buy-in and support from the hospital and staff were high.  

Such a surveillance system has great potential benefits for the hospital for both planning and operations. Studies have 

shown that post-discharge surgical site infections are associated with a high readmission rates (Gibson, Tevis, & 

Kennedy, 2014); therefore, having more accurate PCSI information can prepare hospital management to 

appropriately allocate resources for prevention as well as for timely and early treatment of PCSI, especially since the 

cost associated with any type of surgical site infection is known to be high (Badia et al., 2017). Apart from the time 

and salary of data collectors, the only added cost of the surveillance system was the fee for telephone calls.  

Another added value of the system is that contacting patients for follow up after discharge establishes a relationship 

and trust between the hospital and the community. During the telephone calls, many patients expressed their 

astonishment that the hospital was taking care of them even after discharge. 

Comprehensive PCSI surveillance that fully covered the 30-day post-surgical period was effective in estimating a 

more accurate PCSI rate; however, our study did face substantial loss to follow up. This likely affected the observed 

PCSI rate. Furthermore, since the data collectors were collecting PCSI information in addition to performing their 

regular hospital duties, they could only make phone calls when they had free time or after their work shifts. This 

could have contributed to the high-loss to follow up. Allocating staff to take on this responsibility may improve the 

response rate. Patients could also be asked to provide their preferred time for telephone calls.  

5. Conclusion  

PCSI remains a burden in LMICs, and it is important for hospitals to have accurate PCSI information in order to 

develop better infection control and response plans. The PCSI surveillance system developed in this project covered 

the 30-day period after surgery, thus providing a more accurate estimate of PCSI rate.  The cost to the hospital was 

relatively small but the system could be labor intensive. Long term sustainability of the project must be evaluated. 

Other hospitals in LMICs could adopt the process to establish an accurate PCSI surveillance system in order to make 

informed decisions about allocating human and financial resources to reduce PCSI.   
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Appendix 1. In-Patient and Readmissions Post Cesarean Section SSIs Surveillance – Case Report Form 

Preliminary Information 

Patient’s Name: 

Patient’s ID (unique number): Date of admission (dd/mm/yy): 

Tel. Number: Alternative Tel. Number: 

Age (in years): Weight (in kg): Height (cm): BMI: 

Previous number of delivery: □ 1 □ 2 □ 3 □ 4 □ 5+ Previous cesarean section: □ 1  □ 2   □ 3   □ 4+ 

Socio-economic category: □ I  □ II   □ III   □ IV   Duration patient was in active before procedure (in hrs): 

Pre-diagnosed illnesses/diseases: 

Surgical operation procedure details 

Code for the Surgeon/Operator (initials): Date of operation (dd/mm/yy): 

Ruptured membrane before procedure: □ No       □ Yes, less than 24 hours       □ Yes more than 24 hours 

ASA classification/score: □ 1 □ 2 □3 □ 4 □ 5 □Unknown Type of operation: □ Elective      

□Emergency 

Wound classification: □ Class I  □ Class II  □ Class III   □ Class IV Skin closure: □ Interrupted   □ Not 

interrupted  

Type of skin closure: □ Removable sature      □ Dissolvable sature      □ Staples     □ Glue 

Post-partum hemorrhage: □ Yes        □ No     Time of incision:  Time of closure  

Prophylaxis antibiotic given: □ No        □ Yes, prior to incision      □ Yes, after incision     

Infection diagnostic during inpatient stay 

Names of the persons diagnosing the SSI:  

Type of SSI detected: □ None  □ Superficial  □ Deep    □Organ/Space     Date of SSI detection: 
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Note/comment: 

Infection diagnostic during readmission 

Names of the persons diagnosing SSI during readmission:  

Date of readmission:  Date of SSI detection  

Type of SSI detected: □ None    □ Superficial    □ Deep    □Organ/Space     

Note/comments: 

 

Appendix 2. Post Discharge Telephone Surveillance of Post Cesarean SSIs  

□ 10th  □ 30th day after surgical operation 

Preliminary Information 

Patient’s Name: 

Patient’s ID (unique number): Date of surgery (dd/mm/yyyy): 

Tel. Number: Call date (dd/mm/yyyy): 

 Number of days call was attempted: Call concluded: □ Yes        □ No     

Self-reported information on surgical site (ask patient) 

Is your surgical site okay with no problem? □ Yes                       □ No      

Is there redness, heat and/or swelling around your surgical site?        □ Yes                       □ No     

Is there pus draining from your surgical site?       □ Yes                       □ No     

Are you experiencing increased pain or tenderness at your surgical site?          □ Yes                       □ No     

Do you have fever or chills?          □ Yes                       □ No     

Self-reported information on visits to other health facilities (ask patient) 

Did you visit a clinic, doctor’s office or emergency room due to any problem with your incision? □Yes   □ No    

If yes, what facility and service have you gone? 

Why have you chosen to go to that facility? 

What was the date of the visit 

(dd/mm/yy)? 
 Were you prescribed an antibiotic? □Yes□ No     

Has the doctor confirmed the presence of infection at your surgical site? □ Yes         □ No     

Self-reported information on health care (ask patient) 

Before you left Kacyiru hospital, were you given post-operative care instructions □ Yes         □ No     

If yes, did you comply with instructions given at the hospital? □ Yes         □ No     

Do you have any comments or concerns about your care experience? □ Yes         □ No     

If yes, please describe: 

Post discharge diagnosis (to be completed by the senior nurse)  

Post discharge SSI detected? □ Yes □ 

No     
Type of SSI detected: □ None □ Superficial  □ Deep  □Organ/Space 

If yes, how was the post discharge SSI detected/confirmed? 

□ Confirmed following interview with the patient on telephone call □ Confirmed after visiting the patient at home 

□ Confirmed after visiting the patient at another health facility 
□ Confirmation obtained from the doctor at     

another health facility 

Nurse’s names: 

Note/Comments: 

 


