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SURGERY | RESEARCH ARTICLE

Comparative study of proportions of post-operative 
sepsis _ maternity versus general surgical ward
Omona Kizito1*

Abstract: Post-operative sepsis tends to complicate the recovery course of many 
patients. Across the globe, the proportion of post-operative sepsis varied from 2.9% 
to 30% in various studies. To determine mean proportion of post-operative sepsis in 
Maternity and General Surgical wards (GSW) and establish whether there was 
a significant difference in the proportion of post-operative sepsis between the two 
departments. The design was part of an Unmatched Retrospective Cohort study of 
post-operative patients admitted to the Maternity and General Surgical ward over 
the past 6 months. Random samples of 169 respondents from Maternity and 245 
respondents from GSW were compared. Mean proportion of post-operative sepsis 
was 4.4% and 3.1% for Maternity ward and GSW, respectively. Test statistic, Z2 

(4.98) � , Z1 (1.96), fell in the rejection region; hence, Ho was rejected (significant 
difference in the proportion of sepsis). In the Maternity ward, the risk of post- 
operative sepsis was more among the unmarried (p = 0.023, COR = 5.550 [1.272–
24.219] at 95% CI). In General Surgical Ward (GSW), emergency surgery (11.9%) 
and complex surgeries (16.3%) carried more risk. Risk of post-operative sepsis in 
maternity was more among the unmarried (27.3%). For GSW, emergency surgery 
(11.9%) and complex surgeries (16.3%) carried more risk. Therefore, more effort is 
needed to combat post-operative sepsis.
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PUBLIC INTEREST STATEMENT 
Post-operative wound infections, also known as 
surgical site infections (SSIs), tend to complicate 
the recovery course of many patients. These 
infections typically occur within 30 days of an 
operation at the site or part of the body where 
the surgery took place. Sometimes it occurs 
within a year if an implant is left in place and the 
infection is thought to be secondary to surgery. 
Bacterial colonization on the patient’s skin and 
alimentary and genital tract is the principal con
tributing sources that lead to SSIs. Thus, Surgical 
site infections (SSIs) are infections of the incision 
or organ or space that occur after surgery. 
Surgical patients were initially seen with more 
complex comorbidities and the emergence of 
antimicrobial-resistant pathogens increased the 
cost and challenge of treating SSIs. Therefore, 
this investigation is worth it.
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1. Introduction

1.1. Background to the study
Post-operative wound infections, also known as surgical site infections (SSIs), tend to complicate 
the recovery course of many patients. These infections typically occur within 30 days of an 
operation at the site or part of the body where the surgery took place. Sometimes it occurs within 
a year if an implant is left in place and the infection is thought to be secondary to surgery. Bacterial 
colonization on the patient’s skin and alimentary and genital tract is the principal contributing 
sources that lead to SSIs (Azoury et al., 2015). Surgical site infections (SSIs) are infections of the 
incision or organ or space that occur after surgery. Surgical patients initially seen with more 
complex comorbidities and the emergence of antimicrobial-resistant pathogens increase the 
cost and challenge of treating SSIs (Berríos-Torres et al, 2017).

Post-operative sepsis remains a significant cause of morbidity and mortality, with early recogni
tion of post-operative sepsis remaining problematic in some hospitals (Diane, 2006). In another 
study on post-operative sepsis among cancer patients, it was concluded that postoperative sepsis 
was the only major post-operative event associated with long-term mortality and that it 
(Postoperative sepsis) may reflect a deep impairment of immune response, which is potentially 
associated with cancer recurrence and mortality (Mokart et al., 2016). In fact, Sood et al. (2017) 
found that out of 2954 post-operative cancer patients, overall, 4.3% of patients developed post- 
operative sepsis.

The development of sepsis after elective surgical procedures imposes a significant clinical and 
resource utilization burden in the United States. It was found that 78,669 cases (1.21%) who 
underwent general surgery developed post-operative sepsis. The factors associated with the 
development of sepsis were patients’ age, race, gender, hospital bed size, hospital location, 
hospital teaching status and patient income, among others (Todd et al., 2010). It has also been 
argued that sepsis is more common after surgery for several reasons; first, urinary tract infections 
are more common after surgery and these infections can lead to sepsis. The risk of death is 
significant if post-operative sepsis leads to a complication, septic shock, with approximately 40% 
of septic shock patients dying, even with treatment. Secondly, an incision is an opening into the 
body through which infection can begin. Surgery takes a toll on the body and weakens the immune 
system, even if the procedure is a minor one, which can make infections more likely (Whitlock & 
Fogoros, 2018). At the global level, a similar study by Woelber et al. (2016) found that the overall 
proportion of operations leading to Surgical Site Infection was 9.9%. This is form of post-operative 
sepsis.

The determinants or risk factors associated with post-operative sepsis vary. A study by Ellen, 
et al. (2013) found that risk factors consistently identified as associated with SSI included comor
bidities, advanced age, risk indices, patient frailty and surgical complexity, as well as long duration 
surgical procedures.

Mokart et al. (2005) argued that sepsis after major surgery is common in patients admitted to 
intensive care units (ICU). It has become the most common cause of mortality in surgical ICU. Latest 
therapeutic advances have enabled clinicians to reduce early post-operative mortality and/or morbid
ity. Despite those advances, patients remained at high risk for infection and the associated increased 
morbidity and mortality. The suppression of the immune system after surgery predisposes the patients 
to develop sepsis. The post-surgical immune-suppression may be related to the direct effects of 
anaesthetic drugs, hormonal changes related to stress, effects of haemorrhage and transfusion, 
occurrence of ischaemia–reperfusion, and extent of surgical trauma. The underlying illness, comorbid
ity and factors like age or gender also played a pivotal role in modulating the immune system. A study 
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by Namba et al. (2012) found the incidence of SSI was 0.51% (155 of 30,491). Patient factors associated 
with SSI included female gender, obesity, and the American Society of Anesthesiologists (ASA) score 
≥3. Age, diagnosis, diabetes and race were not associated with SSI. The only surgical factor associated 
with SSI was a bilateral procedure. Surgeon and hospital volumes, use of antibiotic-laden cement, 
fixation method, laminar flow, body exhaust suits, surgical approach and fellowship training were not 
associated with risk of SSI. A comprehensive infection surveillance system, combined with techniques, 
identified patient and surgical factors associated with SSI. They recommended that obesity and chronic 
medical conditions should be addressed prior to Total Hip Replacement (THR).

This article entails background of the study, study area, problem statement, objectives, review of 
relevant literature, methods and results among others.

1.2. Background of the study area
Gulu Regional Referral Hospital (GRRH), commonly known as Gulu Hospital, is located in Gulu, 
Northern Uganda. Gulu is the largest metropolitan area in Uganda’s Northern Region. The hospital, 
however, serves a wide catchment area which includes the following districts: Amuru, Gulu, 
Kitgum, Lamwo and Pader. It is affiliated with Gulu University, where it serves as a teaching 
hospital for the Faculty of medicine_ medical students.

GRRH is about 343 km (213 miles), by road, north of Kampala, Uganda’s capital, and largest city. 
GRRH is a public hospital, funded by Uganda Ministry of Health (MoH) and general care in the 
hospital is free (Elective Network, 2018).The hospital is one of the 14 Regional Referral Hospitals 
in Uganda, with the capacity of 350 beds. The Standard unit of Output (SUO) is 674,146 which is 
fourth highest among the 14 Regional Referral Hospitals in Uganda. The Bed Occupancy Rate (BOR) 
is 105% and Average Length of Stay (ALOS) is 3.9 days whereas the Caesarean Section Rate (CSR) 
of the hospital is 16%. The hospital conducted 653 Caesarean Sections and 2,160 major surgeries 
in the financial year 2016/2017 (MoH, 2017).

1.3. Statement of the problem
Post-operative sepsis remains a significant cause of morbidity and mortality (Diane, 2006). In fact, 
Sood et al. (2017) found that out of 2954 post-operative cancer patients; overall, 4.3% of patients 
developed post-operative sepsis. Another study at global level by Woelber et al. (2016) found that 
the overall proportion of operations leading to Surgical Site Infection was 9.9%. This is form of 
post-operative sepsis.

Therefore, the major problem is that there could be significant difference in the proportion of 
post-operative sepsis between maternity and general surgical wards, the two hospital depart
ments with leading number of operations (surgery). The effect could be a significant variation in 
infection rates between the two departments. It is hereby presumed that this proportion could 
even be much higher in general surgical ward, and yet few researches have been done to ascertain 
this presumption. The researchers, therefore, set out to test hypothesis against this presumption in 
Gulu Regional Referral Hospital but also ascertain the determinants of sepsis in the two depart
ments (Maternity and General surgical ward).

1.4. Research hypotheses
The researcher has hypothesized as per the Null hypothesis (H0) and Alternative hypothesis (H1) 
below;

1.4.1. Null hypothesis (H0)
The null hypothesis was stated as H0:P1—P2 = 0[There is no significant difference in the proportion 
of post-operative sepsis between maternity (P1) and General Surgical ward (P2)].

Where:
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(P1) = Proportion of post-operative sepsis in random sample from maternity ward

(P2) = Proportion of post-operative sepsis in random sample from General surgical ward

1.4.2. Alternative hypothesis (H1)
The Alternative hypothesis was stated as H1: P1—P2�0 (There is significant difference between 
proportion of post-operative sepsis between Maternity and General Surgical ward)

Assuming normal distribution of the data, the hypotheses were tested at 5% level of signifi
cance, confidence interval—95%

1.5. Objectives of the Study
The specific objectives of the study were as follows:

(1) To determine the mean monthly proportion of post-operative sepsis in Maternity and 
General Surgical wards of Gulu Regional Referral Hospital between May 2018 and 
November 2018

(2) To establish whether there was a significant difference in the proportion of post-operative 
sepsis between maternity and General Surgical wards of Gulu Regional Referral Hospital 
between May 2018 and November 2018

(3) To ascertain the determinants of post-operative sepsis in maternity and General Surgical 
wards of Gulu Regional Referral Hospital between May 2018 and November 2018

(4) To ascertain the lived experiences of patients who developed post-operative sepsis in 
Maternity and General Surgical wards of Gulu Regional Referral Hospital between 
May 2018 and November 2018

2. Review of literature

2.1. Mean proportion of post-operative sepsis in maternity and surgical wards
Post-operative wound infections, also known as surgical site infections (SSIs), tend to complicate the 
recovery course of many patients. These infections typically occur within 30 days of an operation at 
the site or part of the body where the surgery took place. Sometimes it occurs within a year if an 
implant is left in place and the infection is thought to be secondary to surgery (Azoury et al., 2015). 
Surgical site infections (SSIs) are infections of the incision or organ or space that occur after surgery. 
Surgical patients initially seen with more complex comorbidities and the emergence of antimicrobial- 
resistant pathogens increase the cost and challenge of treating SSIs (Berríos-Torres et al, 2017).

In their study to assess the mortality impact of hospital-acquired post-operative sepsis up to 
1 year after hospital discharge among adult non-short-stay elective surgical patients, Ou et al. 
(2017) found that 144,503 survivors, 1857 (1.3%) had experienced post-operative sepsis.

According to the World Health Organization [WHO, n.d], the invasive nature of surgery intro
duces a high risk for the transfer of pathogens that may cause blood-borne infections in patients 
and/or the surgical team, including post-operative surgical site infection (SSI). This risk may be 
reduced by implementing protective barriers, such as wearing surgical gloves.

Again, Woelber et al. (2016), concluded that Post-discharge Surgical Site Infections constitute 
the majority of these infections and pose a substantial disease burden for surgical patients 
globally and for different surgery types. Further examination is warranted to determine the 
methodological and clinical factors moderating the proportion of post-discharge SSIs. In fact, 
they found that the overall proportion of operations leading to Surgical Site Infection (a form of 
post-operative sepsis) was 9.9%. In a related study whose aim was to define the real burden of 
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infectious complications after pancreaticoduodenectomy (post-operative sepsis), De-Pastena 
et al. (2017) argued that infectious complications after pancreatico-duodenectomy (surgery for 
pancreas and duodenum) occur in about one-third of the cases. In their study, Meghraj et al. 
(2017) concluded that surgical infections (post-operative sepsis) particularly, surgical site infec
tions, have always been a major complication of surgery and trauma. The overall prevalence of 
surgical site wound infection in the surgical ward was 10.4%. They found that the proportion of 
males who had post-operative sepsis was slightly more than females. In a study by Gur et al. 
(2015) in maternity ward, it was found that the Surgical site infection (Post-operative sepsis) rates 
varied from 2.9% to 30% in various studies. In a prospective observation study, it was found that 
the average incidence of SSI in mainland China was 4.5% (95% CI: 3.1–5.8) from 2001 to 2012 
(Yunzhou et al., 2014).

A Facility-based retrospective observational study was carried out purposely to assess the 
prevalence of surgical site infections and associated risk factors among mothers who had delivery- 
related surgery. This was at the obstetric ward of Assela teaching referral hospital. A total of 384 
women who had surgery for delivery were included in the study. The rate of surgical site infection 
was found to be 9.4% (36/384) (M. Teshager et al., 2017).

According to Ou et al. (2017), out of 144, 503 survivors to discharge studied, 1857 (1.3%) had 
experienced post-operative sepsis. Their post-discharge mortality rates at 30 days, 60 days, 
90 days, and 1 year were 4.6%, 6.7%, 8.1%, and 13.5% (vs 0.7%, 1.2%, 1.5%, and 3.8% in the non- 
sepsis cohort), respectively (P < 0.0001 for all).

2.2. Significance difference in proportions of post-operative sepsis
Overall, it is estimated that Surgical Site Infections (a form of post-operative sepsis) occur 
following 1–3.1% of all surgical procedures and account for approximately 2.0% of deaths due 
to healthcare-associated infections. With regard to abdominal surgery, the rate of wound infec
tion may be much higher, with several prospective studies reporting an incidence of 15–25% 
depending on the level of contamination (Azoury et al., 2015). Some researchers found that 
surgical infections, particularly surgical site infections, have always been a major complication of 
surgery and trauma. The overall prevalence of surgical site wound infection in the surgical ward 
was 10.4% (Meghraj et al., 2017). There are, however, few literatures of this proportion and it’s 
believed that post-operative sepsis is more likely due to the surgical intervention. This view is 
supported by the work of Uçkay et al. (2010). They coined that most Surgical Site Infections 
(post-operative sepsis) are believed to be acquired during surgery. This is supported by the 
success of SSI prevention measures directed towards activities in the operating theatre. 
However, despite much research on SSI, there are currently no data on the actual proportion 
acquired in the operating theatre versus post-operative care on the wards. Similarly, within the 
subgroup of SSIs acquired during surgery, the proportion originating from the patient versus that 
transmitted by the surgical staff, operating theatre procedure, or the environment remains 
unknown.

In maternity ward, on the other hand, it was found that the rate of surgical site infection after 
caesarean section ranges from 3% to 15%. This depends on the surveillance methods used to identify 
infections, the patient population, and the use of antibiotic prophylaxis. Majority of surgical site 
infections become apparent within 30 days of an operative procedure and most often between the 
5th and 10th post-operative days. The Surgical site infection rates varied from 2.9% to 30% in various 
studies (Gur et al., 2015). Another study by Ashish et al. (2014) found the Surgical Site Infection (post- 
operative infection) rate among the 720 patients investigated, to be 5%. Another maternity ward 
study in Ethiopia by M. Teshager et al. (2017), found that out of a total of 384 women who had surgery 
for delivery, the rate of surgical site infection was 9.4% (36/384). In fact, according to

Things like hospital heating, ventilation and air-condition installations are said to be effective 
tools in the fight against nosocomial infections. These provide adequate indoor environmental 
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conditions in hospitals, thus accommodating human health (Gonzalo & Justo, 2019). In a related 
study, it is argued that the choice of whether to use vertical or integrated approach in solving 
health problems is determined by the peculiarity of the challenges. They further added that 
vertical programs imply a variety of specific interventions which have not been fully integrated 
into the health system (Olayinka & Aanuoluwapo, 2020).

2.3. Lived experiences of patients who developed post-operative sepsis
In one study, the author asserted that patients with SSI experienced an unfolding situation, often 
initiated by extreme and sudden pain and profuse wound leakage, where they had to deal with 
significant physical and emotional distress while seeking an explanation of their symptoms. This 
was characterized in their literature as “suffering, not being taken seriously”; “waiting in discom
fort”; and “searching for answers” (Currie et al., 2018). They argued that irrespective of infection or 
colonization type, there was low patient concern regarding the quality of interactions with Health 
Care Providers (HCPs). Not being taken seriously was highlighted by some patients with SSI, who 
knew there was something wrong but felt staffs were dismissive of their symptoms. Many patients 
had limited understanding of their illness or management and experienced frustration when trying 
to obtain information from HCPs (Currie et al., 2018).

One study found this complication resulted in an average excess length of stay of 26 days and 
117,815 USD (USD) in additional charges; another study found an excess length of stay of 
23.52 days and even higher excess charges of 261,173.3 USD (Agency for Healthcare Research 
and Quality, n.d)

A qualitative study by Tanner et al. (2012) found that patients lacked overall awareness, concern 
and understanding of SSIs. For example, seven (7) patients didn’t know completely that they had 
SSIs and judging from patients’ accounts, staffs could have contributed to the lack of awareness by 
not informing patients of SSIs or downplaying their existence. The authors further noted that 
almost all of the participants were not concerned about the possibility of developing a wound 
infection following their surgery. Their experiences were quoted as below:

“The thought of an infection never even crossed my mind.

(participant 4)”

“It never entered my head. (participant 2)”

Another related study (Gelhorn et al., 2017) found similar results. All of the patients mentioned 
that the infection had impacted their physical functioning and daily activities. Most of the patients 
spoke about increased pain and numbness, described as “constant”, “severe”, “sharp” and “excru
ciating”. Many of them reported difficulties with the most basic aspects of physical functioning 
such as standing, walking and getting out of bed. One patient stated:

“Hip patient: ‘I was unable to do anything physically around the house, I had to pay someone 
to mow my lawn . . . yeah, it was horrible . . . I couldn’t have been prepared enough for it, 
I really didn’t realize it was going to be so bad’.” 

These bad lived experiences are sometime aggravated by the limited knowledge of some HCPs. In 
fact, a study in Ethiopia, that the proportion of nurses who were knowledgeable about prevention 
of surgical site infection (post-operative sepsis) was found to be as low as 40.7%. This finding 
indicated that more than half of the nurses working in the two referral hospitals demonstrated 
inadequate knowledge on the prevention of surgical site infections, a finding in line with many of 
similar and related studies in Africa and western countries (F. A. Teshager et al., 2015).
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Tartari et al. (2017) concluded that the impact of post-operative sepsis (SSIs) both on patients 
and healthcare organizations is profound; therefore, efforts should focus on implementing diverse 
multidisciplinary prevention strategies. Patient engagement in preventing SSI might be an effective 
and useful strategy adding to the already existent surgical site care bundles.

According to Wound Source (2018), post-operative sepsis, especially SSIs, are the most common 
and costly hospital-acquired infections. It is estimated to account for approximately 20% of all 
hospital-acquired infections and 38% of all post-operative complications. This equates to approxi
mately 160,000 to 300,000 SSIs per year in the United States. They further argued that increases in 
hospital length of stay associated with SSIs range from 7 to 11 additional days. Patients with SSIs 
have a 2 to 11 times higher risk of death. Depending on the type of surgical procedure and type of 
infecting pathogen, the financial impact of SSIs is approximately 10 USD billion annually. Lakomkin 
et al. (2016) also argued that post-operative sepsis is associated with high mortality and the 
national costs of septicemia exceed those of any other diagnosis.

Similarly, World Health Organization [WHO] (2016) argued that surgical site infections are not 
just a problem for poor countries. In the United States, they contribute to patients spending more 
than 400 000 extra days in hospital at a cost of an additional US$ 900 million per year. Ou et al. 
(2017) argued that post-operative sepsis is a leading cause of multiple organ dysfunction and in- 
hospital mortality. The U.S. Centre for Disease Control and Prevention reported that about 1 in 25 
patients experience at least one healthcare-associated infection during hospitalization. Patients 
who are admitted with or who develop sepsis in hospital also have an increased risk of death 
following hospital discharge. Such sepsis-associated risk of death is higher than in the general 
population and remains higher for up to 5 years following hospital discharge. Above all, long-term 
healthcare costs for sepsis survivors are higher.

Ou et al. (2017) stated that researchers in a recent study reported that 42.7% of severe sepsis 
survivors were re-hospitalized within 90 days incurring higher costs. This is especially in the 
first year after hospital discharge, when costs are approximately three times the costs in the 
following 2–3 years. Given such high prevalence, significant risk of mortality, poor prognosis, and 
high healthcare resource consumption, they argued that proposed “post-operative sepsis” is a key 
patient safety indicator, aiming to monitor potentially preventable surgical complications among 
elective surgical patients without serious medical conditions at admission.

A similar qualitative study revealed a lot of inconvenient experiences patients go through. For 
example, one patient reported as below:

“The strategy should be executed depending on the condition of the patient . . . people like 
these critically ill ones require being in the hospital for frequent monitoring by the doctors. But 
someone who does everything by herself, is strong . . . could be discharged to go and be 
injected at home if her guardian manages to inject so that she can perform other household 
chores.” 

P9, Female patient, community-based care

This is just one of the many lived experiences patients have when they develop sepsis or even 
any other form severe and traumatizing illness (Cohen, et al. and Yang et al., 2018).

2.4. Determinants of post-operative sepsis
A study by Ellen et al. (2013) found that risk factors consistently identified as associated with SSI 
included co-morbidities, advanced age, risk indices, patient frailty, surgery duration, and surgery 
complexity. In a retrospective study performed as part of the Surgical Quality Improvement 
Program, which included 136 respondents, similar results were found. It found that rates of 
developing sepsis varied among specialties. Indeed, the following factors attributed; the infection 
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rates were higher in emergency procedures, procedures with long operative duration, more com
plex procedures, open wound dressing, bleeding disorders, and smoking, among others (Wound 
Source, 2018)

In their study of 93 consecutive patients who were prospectively included in the study, Mokart 
et al. (2005) had no eligible patient excluded. All patients underwent tracheal extubation after 
surgery and yet 19 patients developed severe sepsis (sepsis group) from day 4 to day 9. The 
univariate analysis showed that male gender, Charlson comorbidity index, and ASA more than II 
(all preoperative factors) were significantly associated with post-operative severe sepsis.

In another study, Georgeto, et al. (2011), of 648 surgical patients (mortality rate was 19.3%), the 
incidences of severe sepsis and septic shock were 6.6% and 12.7%, respectively. Multivariate 
analysis showed that the following variables were associated with sepsis: urgent surgery 
(OR = 6.92, 95% CI = 4.34 to 11.03), emergency surgery (OR = 5.36, 95% CI = 2.86 to 10.05), 
POSSUM physiologic variables (OR = 1.03, 95% CI = 1.01 to 1.06), POSSUM surgical variables 
(OR = 1.09, 95% CI = 1.05 to 1.13), mechanical ventilation (OR = 7.20, 95% CI = 3.78 to 13.71), 
and Sequential Organ Failure Assessment at ICU admission (OR = 1.13, 95% CI = 1.05 to 1.22). 
Lakomkin et al. (2016), concluded that there is a significantly greater incidence of post-operative 
sepsis in the trauma cohort. Clinicians should be aware of these predictive characteristics, seek to 
counsel at-risk patients and consider addressing modifiable risk factors, such as hypertension and 
corticosteroid use preoperatively.

A study by Namba et al. (2012) found the incidence of SSI was 0.51% (155 of 30,491). Patient 
factors associated with SSI included female gender, obesity, and the American Society of 
Anesthesiologists (ASA) score ≥3. Age, diagnosis, diabetes and race were not associated with 
SSI. The only surgical factor associated with SSI was a bilateral procedure. Surgeon and hospital 
volumes, use of antibiotic-laden cement, fixation method, laminar flow, body exhaust suits, 
surgical approach and fellowship training were not associated with risk of SSI. A comprehensive 
infection surveillance system, combined with techniques, identified patient and surgical factors 
associated with SSI. They recommended that obesity and chronic medical conditions should be 
addressed prior to Total Hip Replacement (THR).

Among elective surgical patients, post-operative sepsis is independently associated with 
increased post-discharge mortality up to 1 year after hospital discharge. This risk is particularly 
high in the first month, in older age patients and in the presence of severe/very severe co- 
morbidities (Ou et al., 2017).

A study by Ellen et al. (2013) found a number of factors associated with post-operative sepsis, 
and they are increased surgery duration, increased length of stay, surgical complexity, and 
emergency surgery, among others.

In this study (Ellen et al., 2013), a number of estimates failed to achieve statistical significance, 
although a large majority of unadjusted and adjusted point estimates indicated certain trend towards 
increased risk. Co-morbidities were consistently found to be associated with SSI incidence. The most 
frequently considered comorbidity was diabetes, which was included in 13 adjusted analyses, and 85% 
of these reported a statistically significant association. They argued that 10 studies considered risk 
factors describing patient dependence and frailty, which were characterized in a variety of ways, 
including independence and activities of daily living, incontinence and admission from a long-term 
healthcare facility. The majority of these factors were only considered in unadjusted analyses; adjusted 
estimates include an odds ratio for SSI of 4.35 (95% CI: 1.64–11.11) associated with admission from 
a long-term health facility and an odds ratio for SSI of 2.75 (95% CI: 1.16–6.46) associated with 
requiring assistance with three or more activities of daily living. Variables describing the complexity 
and/or duration of surgery were also found to be associated with the risk of SSI in 16 studies. Duration 
was defined either relative to a cut-point (example; 75th percentile, 120 minutes, 180 minutes), as 
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a continuous measure per minute of surgery, or as a multi-level categorical variable. Across definitions, 
increased duration of surgery was consistently found to be associated with increased risk of SSI. When 
results were restricted to 16 studies that used a binary cut-point to compare shorter vs. longer 
surgeries, 15 of 16 estimates suggested an increased risk of SSI for longer surgeries; 11 of these 
were statistically significant, with estimated odds ratios ranging from 1.2 to 3.8 with a median value of 
2.3. Pre-operative length of stay was identified as a significantly associated risk factor for SSI in 12 
studies. Odds ratios for SSI per additional day of pre-operative stay ranged from 1.0 to 2.0, with 
a median of 1.1. Odds ratios associated with surgeries requiring a prior overnight stay were estimated 
to be 1.4 and 4.6. One study found that pre-operative hospitalizations of up to 7 days were not 
associated with a significant risk of SSI, but that pre-operative stays of 8 days or longer were associated 
with an approximate 10-fold increased risk of SSI (Ellen et al., 2013). In another study, however, Todd 
et al. (2009), concluded that sepsis and death were more likely after non-elective than elective surgery.

Most cases of sepsis are predominantly caused by bacterial infection. Cheng et al. (2008) 
asserted that sepsis is a progressive injurious process resulting from a systemic inflammatory 
response to infection. In developed countries, sepsis is an important cause of mortality: in the 
United States alone, up to 750,000 people annually suffer from severe sepsis—mostly bacterial in 
aetiology—of whom 29% may die. The authors came up with a number of possible interventions 
for the management of sepsis in Resource-Constrained settings. These range from strategies on 
how to do it to antibiotic therapy and source control.

2.5. Post-operative infection control strategies
Finding ways to improve outcomes for sepsis patients is a high priority for health systems across 
the United States. Horstmeier (2015), asserts that the health system needs to reduce sepsis for 
many reasons, including:

Sepsis costs lives - 2014 report from the Advisory Board revealed that sepsis contributes to 
more than 17% of hospital deaths. 

Sepsis adds significant costs to care - The 2011 Healthcare Cost and Utilization Project 
(HCUP) report from the Agency for Healthcare Research and Quality identifies sepsis as the 
most expensive condition that hospitals treat, costing 20.3 USD billion in 2011 alone. 

High sepsis rates lead to financial penalties – It is said that a ruling was passed under the 
hospital-acquired condition (HAC) reduction program to encourage providers to improve 
their post-operative sepsis care. The ruling, which took effect in October 2014, levies finan
cial penalties on hospitals with high post-operative sepsis rates. 

One study also that found this complication (from sepsis) resulted in an average excess length of 
stay of 26 days and 117,815 USD (USD) in additional charges; another study found an excess 
length of stay of 23.52 days and even higher excess charges of 261,173.3 USD (Agency for 
Healthcare Research and Quality, n.d). Good post-operative infection control might help improve 
on a number of health outcomes, such as reduced mortality, improved safety of care, reduced 
readmissions, good patient experience, improved effectiveness of care, timeliness of care and 
efficient use of medical imaging, among others (Tinker, 2018). The author defines an outcome 
measure as a “change in the health of an individual, group of people, or population that is 
attributable to an intervention or series of interventions.” Outcome measures (mortality, read
mission, patient experience, etc.) are the quality and cost targets healthcare organizations should 
try to improve. World Health Organization [WHO], n.d.a, 2007 & 2009 approves of a number of 
hygiene practices that need to be adopted for use in hospitals. These practices range from hand 
washing to isolation of contaminated patients, among others.

Avenue Hospital (n.d), for example, work with community, including staff, patients and visitors, to 
protect all from transmission of infectious agents. They achieve this through staff and patient 
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education, promotion of hand hygiene to all, stringent surveillance, staff immunisation, and imple
mentation of evidence-based infection control interventions. Infection rates are benchmarked 
against other private and public hospitals using the Australian Council on Healthcare Standards 
Clinical Indicator program and remain consistently low when compared with other rates throughout 
Australia. According to Hughes et al. (2013), when infection control audits are undertaken and 
adherence to infection control standard maintained, reduced infection rates will be realized.

The ”Global Guidelines for the Prevention of Surgical Site Infection” includes a list of 29 
concrete recommendations distilled by 20 of the world’s leading experts from 26 reviews of 
the latest evidence. The recommendations are designed to address the increasing burden of 
healthcare associated infections on both patients and healthcare systems globally. In fact, 
World Health Organization [WHO] (2016) asserts that “No one should get sick while seeking or 
receiving care.” Their guideline has 13 recommendations for the period before surgery, and 16 
for preventing infections during and after surgery. They range from simple precautions, such as 
ensuring that patients bathe or shower before surgery and the best way for surgical teams to 
clean their hands, to guidance on when to use antibiotics to prevent infections, what disin
fectants to use before incision and which sutures to use. Health Catalyst (2018) also asserts that 
the sepsis improvement team needs to be in place and continues to meet regularly. To support 
ongoing improvement and dissemination of the most recent evidence-based guidelines, they 
convened journal clubs to evaluate new evidence and continues to refine the sepsis protocol to 
align with new evidence, or when new trends are identified in the data. This strategy helped 
them in keeping sepsis at the forefront of clinicians’ minds (Health Catalyst, 2018). The timely 
and appropriate use of antibiotics in the early management period is associated with less 
survival of sepsis and pneumonia (Cheng et al., 2008).

Just like WHO strategies, four (4) infection prevention and process improvement experts weigh- 
in on 10 best strategies for prevention of infections. These include Hand Hygiene, Environmental 
hygiene, Screening and cohorting patients, Vaccination, Surveillance, Antibiotic stewardship and 
care coordination. The others are following the evidence, appreciating all the departments that 
support the infection prevention program and lastly Comprehensive Unit-based Safety Programs 
(Anuja, 2013).

3. Methodology

3.1. Study design
The design was Unmatched Retrospective Cohort study of post-operative patients admitted in 
Maternity and General Surgical ward for the past 6 months. It is taken both qualitatively and 
quantitatively in comparative dimension. The two cohorts from the two departments were com
pared for their exposure (surgery) and the outcome thereafter (post-operative sepsis).

The choice of the design was based on the fact that retrospective design is a very time efficient and 
elegant way of answering new questions with existing data. It is further argued that the major 
advantage of cohort studies in general is the possibility to study multiple exposures and multiple 
outcomes in one cohort. This study had multiple exposures and outcomes (Table 1 , sub-section 3.8 of 
this report). Even rare exposures can be studied, for the index group can be selected on this exposure. 
Besides, the combined effect of multiple exposures on disease risk can be determined (Euser et al., 
2009).

3.2. Study population
The study populations were post-operative patients admitted to Maternity and General Surgical 
wards at Gulu Regional Referral Hospital in the past 6 months, between May 2018 and 
November 2018.
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3.3. Study unit
The unit of the study involved a post-operative patient admitted to the Maternity and General 
Surgical wards of Gulu Regional Referral Hospital in the past 6 months, between May 2018 and 
November 2018.

3.4. Inclusion and exclusion criteria
Inclusion Criteria: The respondents were included in the study only when they were admitted 
either to the Maternity ward or General Surgical ward within the past 6 months, between May 2018 
and November 2018. They all needed to have undergone surgery (operation) within the said period 
of admission.

Exclusion Criteria: The respondents were excluded from the study when they were admitted 
either to the Maternity ward or General Surgical ward outside the past 6 months, between 
May 2018 and November 2018. They were also excluded if they never underwent any surgery 
(operation) or underwent surgery outside the said time period.

3.5. Sample size determination
The formula for the calculation of sample size (n) when population size(N) is known, was used to 
determine the sample size for both group of respondents from Maternity and General Surgical 
ward. This gave proportionate samples for the respective groups,

This is Taro Yamane formula (1967:886) and it provides a simplified formula to calculate sample 
sizes (Israel, 1992; Polonia, 2013). Assuming a 95% confidence level and maximum degree of 
variability of the attributes in the population, P = 50% (0.5), the sample size was calculated as below:

Thus, using the formula; n = N
1þN e2ð Þ½ �

Where n is the sample size, N is the population size and eis the level of precision (Sampling error 
—5%).

Note that the degree of variability in the attributes (P) being measured refers to the distribution of 
attributes in the population. The more heterogeneous a population, the larger the sample size required 
to obtain a given level of precision. The less variable (more homogeneous) a population, the smaller 
the sample size. Hence, a proportion of 50% indicates a greater level of variability than either 20% or 
80%. This is because 20% and 80% indicate that a large majority do not or do, respectively, have the 

Table 1. Table of study variables used
Variable sub-categories Specific variables
Independent variables (Exposures) ● Respondent underwent surgery

● Determinants of post-operative sepsis 

Demographic: age group, marital status, 
occupation and educational levels of 
respondents.

● Non-demographic: Surgery duration, Surgery com
plexities, Average length of stay (ALOS) and emer
gency status (emergency versus elective surgeries).

Dependent (Outcome) variables ● Post-operative sepsis
● Mean proportion of post-operative sepsis
● Differences in proportion of post-operative sepsis
● Lived experiences of respondents who had post- 

operative sepsis.
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attribute of interest. Because a proportion of .5 indicates the maximum variability in a population, it is 
often used in determining a more conservative sample size, that is, the sample size may be larger than 
if the true variability of the population attribute were used (Israel, 1992; Polonia, 2013).

Thus;

Maternity ward samples (n1): n1 = 292
1þ292 0:052ð Þ½ �

= 292
1þ0:73½ �

=168.786 ≈ 169respondents

General Surgical ward samples (n2): n2 = 628
1þ628 0:052ð Þ½ �

= 628
1þ1:57½ �

= 244.358 ≈ 245 respondents

Eight (8) respondents were purposively selected to ascertain the lived experiences. Three (3) of 
them were from maternity ward and the rest were from general surgical ward.

3.6. Sampling procedures
A systematic probability sampling method was used to select the patient files of the respondents 
for both cohorts. The files were arranged in serial order and a starting point for the first respondent 
file was determined by a simple random technique. Every third (3rd) file was then selected to be in 
the sample. The process was repeatedly done until all the required number of samples were 
obtained for the respective cohorts. From the qualitative samples, eight (8) respondents on either 
side were randomly picked and traced to their homes to obtain their lived experiences. Three (3) of 
the respondents were from maternity ward whereas five (5) were from the general surgical ward.

3.7. Research variables
The independent variables were “respondent underwent surgery and determinants of post- 
operative sepsis” whereas the dependent (outcome) variables were mean proportion of post- 
operative sepsis, differences in proportion of post-operative sepsis, and lastly lived experiences 
among those who had post-operative sepsis.

The determinants of sepsis studied ranged from demographic to non-demographic variables. The 
demographic variables were age group, marital status, occupation and educational levels of respon
dents. The non-demographic variables were Surgery duration, Surgery complexities, Average length 
of stay (ALOS) and emergency status (emergency versus elective surgeries). See Table 1.

3.8. Data collection sources, tools and techniques
Data Sources: Both secondary and primary data were used. The secondary data from patient files 
(hospital record) for the past 6 months from May 2018 to November 2018 were retrieved. These 
were the records of patients admitted to Maternity and General Surgical wards and who under
went surgery. Only these categories were analysed for both cohorts. The use of secondary data in 
this study is justified based on the generation of new insights and possible longitudinal study 
among other advantages. It also provides the basis for comparison between departments, as 
described by the Management Study Guide (2019).

However, eight (8) respondents (three from the maternity ward cohort and five from each 
general surgical ward cohort) were traced to their homes and primary data on their lived experi
ences was collected. This choice is in line with a similar qualitative study by Yang et al. (2018).

Data Collection Tools and Techniques: The researcher used Data abstraction Sheet (Document 
Review Guide), Observation guide, and Interview Guide (for the primary data) tools. Data 
Abstraction Sheet has been used in a number of studies (Centre for Disease Control and 
Prevention, Denver, Long Beach and San Francisco, 2004). This Data Abstraction Sheet used had 
all the types of data that needed to be extracted from each respondent record written on it. This 
made it easier for the researcher to obtain the needed data per patient record. The researcher 
used this Sheet as a guide to extract the appropriate data patient-by-patient. This also served as 
an observation guide for each patient record/file. Additional observation guide was developed and 
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used by the researcher to observe the hygiene practices in the two hospital departments. This 
guide had all the observatory areas clearly labelled.

Likewise, the Interview guide was used to collect data on lived experiences of the respondents. 
It guided the researcher in knowing which questions to ask. Data were then handwritten as well as 
video recorded for later analysis. Probing was done to dig deeper into the respondents’ 
experiences.

3.9. Data analysis and presentation methods
The data generated were then entered into Microsoft Excel and Statistical Package for Social 
Sciences (SPSS) software of a computer for analysis. With the use of these software, analysis 
was made easier. Quantitative calculation for testing hypothesis was done manually. Likewise, the 
qualitative data were coded, transcribed and content analysis done.

The data were then mathematically presented, as well as using tables and graphs.

3.10. Quality control measures
In evaluating the measurement methods, the researcher considered two general dimensions: 
reliability and validity.

Reliability: Reliability refers to the consistency of a measure. According to Price et al. (2018), 
researchers consider three types of consistency: over time (test–retest reliability), across items 
(internal consistency) and across different researchers (inter-rater reliability). This study, however, 
focused on internal consistency and test–retest reliability. Assessing test–retest reliability requires 
using the measure on a group of people at one time, using it again on the same group of people at 
a later time and then looking at test–retest correlation between the two sets of scores. For this 
study, pre-testing and retesting of the construct was done to ascertain the reliability, without test 
correlation. Similarly, internal consistency, which is the consistency of people’s responses across 
the items on a multiple-item measure, was done. The data generated were double-checked for 
completeness, appropriateness and correctness before entering in the Microsoft Excel Sheet and 
Statistical Package for Social Sciences (SPSS) for analysis. After entry, another counter-check was 
made.

Validity: Validity is the extent to which the scores from a measure represent the variable they 
are intended to. Researchers need to make this judgment. They consider one factor that they take 
into account—reliability. When a measure has good test–retest reliability and internal consistency, 
researchers should be more confident that the scores represent what they are supposed to (Price 
et al., 2018). There are three basic kinds: face validity, content validity, and criterion validity. Face 
validity is the extent to which a measurement method appears “on its face” to measure the 
construct of interest. Content validity is the extent to which a measure “covers” the construct of 
interest. For this study, therefore, both face and content validity checks were ensured by the 
researcher. For the qualitative data, repeated replay was made to appreciate the information and 
make substantive meaning out of it, that is, content checking. This enabled the development of the 
appropriate thematic areas (Yang et al., 2018)

4. Results

4.1. Demographic characteristics of persons studied
The demographic characteristics of the two cohorts of respondents were summarized as shown in 
Table 2.

From Table 2, for both categories of cohorts, majority of the respondents were in the age group 
20–40 years accounting 46.7% and 42.4% for Maternity ward and General Surgical ward in that 
respective order. However, for Maternity ward, this was followed by the age group more than 
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40 years (29%) whereas for General Surgical ward, the group less than 20 years followed (29.4%). 
Most of the respondents in either cohort were married, 93.5% and 62.4% for Maternity and General 
Surgical ward, respectively. Few of the respondents were formally employed, accounting 31.4% 
and 22.9% for Maternity and General Surgical ward in that order. For Maternity ward, most of the 
respondents either completed primary education or post-primary education, each standing at 
26.6%. For the group in General Surgical ward, majority (42%) had primary education followed 
by no education (27.3%).

4.2. The mean monthly proportion of post-operative sepsis in maternity & GSW
From the respondents’ in-patient records, data were extracted about their post-operative diag
nosis before discharge. The total number of post-operative sepsis managed was then computed 
for each month. The mean proportion, for the past 6 months, was then calculated for each cohort 
of respondents drawn from the Maternity and General Surgical ward (GSW). The results are shown 
in figure 1.

Generally, the monthly proportion of post-operative sepsis was higher in Maternity ward com
pared to General Surgical ward, except for the months of August and September where Maternity 
ward had no post-operative sepsis and General Surgical had 5.1% and 1.9%, respectively (Refer to 
figure 1).

Therefore, following from figure 1, the mean proportion of post-operative sepsis was calculated 
as below:

Monthly Mean Proportion for Maternity ward = 0:091þ0:071þ0þ0þ0:067þ0:034ð Þ

6

h i
X100%= 

0:263
6 X100%= 4.38333333 ≈ 4.4%

Table 2. Socio-demographic characteristics of respondents
Demographic 
variables:

Maternity Ward General Surgical Ward

Frequency (n) Percent (%) Frequency (n) Percent (%)
Age group

Less than 20 years 41 24.3 72 29.4

20–40 years 79 46.7 104 42.4

More than 40 years 49 29 69 28.2

Total (n = 169, 245) n = 169 100% n = 245 100%
Marital Status

Married 158 93.5 153 62.4

Not married 11 6.5 92 37.6

Total (n =169, 245) n = 169 100% n = 245 100%
Occupation

Peasant 116 68.6 189 77.1

Formally employed 53 31.4 56 22.9

Total (n = 169, 245) n = 169 100% n = 245 100%
Educational level

No education 60 35.5 67 27.3

Primary education 45 26.6 103 42.0

Post-primary 
education

45 26.6 30 12.2

Tertiary education 19 11.2 45 18.4

Total (n = 169, 245) n = 169 100% n = 245 99.9%
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Monthly Mean Proportion for General Surgical ward = 0:059þ0:017þ0:051þ0:019þ0:028þ0:01ð Þ

6

h i
X100%= 

0:184
6 X100% = 3.06666666667 ≈ 3.1%

Therefore, the study found the mean proportion of post-operative sepsis to be 0.044 (4.4%) and 
0.031 (3.1%) for Maternity ward and General Surgical ward, respectively.

4.3. Significant difference in the proportion of post-operative sepsis
Hypothesis testing (comparison of two proportions), assuming normal distribution, was done to 
test whether there was a significant difference in the proportion of post-operative sepsis between 
Maternity and General Surgical wards. Out of total number (292) of surgeries conducted within the 
study period in maternity ward, a random sample of 169 was selected. From this random sample, 
13 post-operative sepsis cases were found. Similarly, out of total number (628) of surgeries 
conducted within the study period in General Surgical ward, a random sample of 245 respondent 
files was selected. From this random sample, 18 post-operative sepsis cases were found. The data 
collected for the two groups of cohorts were summarized as per Table 3;

Step1: Stating Null (HO) and Alternative (H1) hypotheses

HO: P1—P2 = 0 (There is no difference between the proportions)

H1:P1—P2�0 (There is significant difference between proportion of post-operative sepsis 
between Maternity and General Surgical ward)

0.0%0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

Jun Jul Aug Sept Oct Nov

9.1%

7.1%

0.0% 0.0%

6.7%

3.4%

5.9%

1.7%

5.1%

1.9%
2.8%

1.0%

Monthly Proportion of Post-operative Sepsis

Maternity Ward General Surgical Ward

Figure 1. Monthly proportion of 
post-operative sepsis.

Table 3. Summary of data collected for hypothesis testing
Maternity ward General Surgical ward

Observed parameters Frequency Frequency
Total No. of surgery (N1, N2) N1 = 292 N2 = 628

Random Sample (n1, n2) n1 = 169 n2 = 245

Total No. of post-operative sepsis  
(P1, P2)

P1 = 13 P2 = 18

Proportion of post-operative 
sepsis in the random sample 
(�P1; �P2)

P1
n1 ¼

13
169 = 0.07692 P2

n2 ¼
18

245 = 0.07347
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Step 2: Significant level

The significant level is 0.05 (α ¼ 0:05Þ

Step 3: Calculating critical value

Given that α
2 ¼ 0:025, and looking for the value of Z1 under the Z—Score table, we get Z1 

= � 1.96

Step 4: Calculating the test statistic (Z2)

Z2 = P1 � P2ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

P 1� Pð Þ 1
n1
þ 1

n2

� �n or (i)

Where P = Pooled estimate of overall proportion and calculated as below:

P = P1þP2
n1þn2

h i
(ii)

From equation (ii) above, we compute P

∴P = 13þ18
169þ245 = 31

414 = 0.07488

Now we calculate Z2 from equation (i) as follows:

Z2 = 0:07692� 0:07347ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
0:07488 1� 0:07488ð Þ 1

169þ
1

245ð Þf g
p = 0:00345

p
0:06927 1

169þ
1

245ð Þf g
= 0:00345

0:0006926 = 4.981 ≈ 4.98

∴ Z2 = 4.98

Step 5: Comparing the test statistic (Z2) with critical value (Z1)

Since Z2 (4.98) � Z1 (1.96), falling in the rejection region, we reject Ho

Step 6: Conclusion

There was significant difference in the proportion of post-operative sepsis between Maternity 
ward and General Surgical wards of Gulu Regional Referral Hospital.

The proportion of post-operative sepsis is higher in maternity ward than in the General Surgical 
ward).

4.4. Determinants of post-operative sepsis in maternity and GSW
The results on both wards have been summarized as below. The demographic and non- 
demographic variables were analysed using binary logistic regression and cross tabulation
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4.3.1: Maternity Ward: Cross tabulation and binary logistic regression in bivariate analysis were 
done to determine the major determinants of post-operative sepsis in the Maternity ward. The 
results as shown in Table 4 showed statistical significance for only one variable, marital status. 
Therefore, the risk of post-operative sepsis was more (27.3%), among those respondents who were 
not married (p = 0.023, COR = 5.550 [1.272–24.219] at 95% CI). Whereas other factors, such as 
surgery duration more than 1 hour (8.0%), complex surgery (9.7%), emergency surgery (9.0%), and 
average length of stay more than 7 days (8.2%) could have contributed to post-operative sepsis, 
findings were not statistically significant.

Table 4. Summary of bivariate binary logistic regression analysis in maternity ward 
respondents

Variables Maternity Ward

Sepsis 
(n = 13)

No Sepsis 
(n = 156)

Crude Odds Ratio 
(COR), [95% CI]

p-Values

Demographic 
variables

Marital status
Married 10 (6.3%) 148 (93.7%) 5.550 

[1.272–24.219]
0.023 **

Not married 3 (27.3%) 8 (72.7%)

Age group
Less than 20 years 5 (12.2%) 36 (87.8%) 0.561 [0.251–1.252] 0.158*
20–40 years 6 (7.6%) 73 (92.4%)

More than 40 years 2 (4.1%) 47 (95.9%)

Occupation
Peasant 9 (7.9%) 105 (92.1%) 1.093 [0.321–3.718] 0.887

Formally employed 4 (7.3%) 51 (92.7%)

Educational level
No education 8 (13.3%) 52 (86.7%) 0.280

Primary education 2 (4.4%) 43 (95.6%) 2.769 
[0.324–23.698]

0.352

Post-primary 
education

2 (4.4%) 28 (95.6%) 0.837 [0.071–9.826] 0.888

Tertiary education 1 (5.3%) 18 (94.7%) 0.837 [0.071–9.826] 0.888

Non-demographic 
variables

Surgery duration
Less than 1hour 5 (7.2%) 64 (92.8%) 0.898 [0.281–2.872] 0.857

More than 1hour 8 (8.0%) 92 (92.0%)

Surgery complexity
Complex surgery 3 (9.7%) 28 (90.3%) 1.371 [0.354–5.308] 0.647

Non-complex 
surgery

10 (7.2%) 128 (92.8%)

Emergency status
Elective surgery 3 (5.2%) 55 (94.8%) 0.551 [0.146–2.086] 0.380

Emergency surgery 10 (9.0%) 101 (91.0%)

Average length of 
stay
7 days or less 8 (7.4%) 100 (92.6%) 1.116 [0.348–3.575] 0.853

More than 7 days 5 (8.2%) 56 (91.8%)
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Abbreviations: CI = Confidence Interval, COR = Crude Odds Ratio, AOR = Adjusted Odds Ratio, 
**Statistically significant & variable used in multivariate analysis,*Not statistically significant 
&Variable used in multivariate analysis

However, at multivariate binary logistic regression analysis, age group remained statistically not 
significant (p = 0.095, Adjusted OR = 0.481[0.204–1.137] at 95% CI) as shown in Table 5.

4.3.2: General Surgical Ward (GSW): Cross tabulation and binary logistic regression in bivariate 
analysis was done to determine the major determinants of post-operative sepsis in the General 
Surgical ward. The results, as shown in Table 6, showed statistical significance for two variables, 
surgery complexity and emergency status of surgery. Therefore, emergency surgery (11.9%) and 
complex surgeries (16.3%) carried more risk of post-operative sepsis (p = 0.029, COR = 0.322 
[0.117–0.89] and p = 0.001, COR = 7.535 [2.396–23.697] 95% CI) respectively.

Emergency status and occupation of respondents were then run in multivariate analysis. There 
was no significant finding for the occupation of respondents at this level of analysis (p = 0.13, 
Adjusted OR = 0.457 [0.166–1.1258] at 95% CI). However, not being married (8.7%), age group 
more than 40 years (11.6%), no education (9.0%), and complex surgery (16.3%), among other 
factors, could have increased the risk of post-operative sepsis but the results were not statistically 
significant. Refer to Table 6

Abbreviations: CI = Confidence Interval, COR = Crude Odds Ratio, AOR = Adjusted, GSW = General 
Surgical Ward.

Odds Ratio, **Statistically significant& variable used in multivariate analysis,*Not statistically sig
nificant & variable used in multivariate analysis

Using observation checklist, an observation of hygiene practices in both wards was done by the 
researcher. It was found that whereas hand washing culture exists, the level of practice was still 
low. Similarly, the wards had limited isolation rooms for highly infectious patients.

4.5. Lived experiences of patients who developed post-operative sepsis
Four females and four male respondents aged between 25 and 50 years (median 37 years) were 
interviewed to ascertain their lived experiences from both cohorts. Six (6) of the patients were 
married, one separated and one was single. All the respondents at least had a child. Four of them 
were currently employed, while another four (4) were unemployed. Five of the respondents were 
admitted in General Surgical ward whereas three (3) were admitted to the Maternity ward. See 
Table 7.

Table 5. Summary of multivariate binary logistic regression analysis in maternity ward 
respondents
Multivariate Binary Logistic Regression
Variables B S.E. Wald df Sig. Exp(B) 

[AOR]
95% C.I.for EXP(B)

Lower Upper

Age 
Group

−0.731 0.438 2.779 1 0.095 0.481 0.204 1.137

Marital 
status

1.969 0.791 6.198 1 0.013** 7.162 1.520 33.741

Constant −3.302 1.100 9.004 1 0.003 0.037

a. Variable(s) entered on step 1: Age Group, Marital status.
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Themes were developed through reading, analysis, reflection and classification of the data. This 
thematic analysis of the interviews resulted in four themes: “experiences related to the pain”, 
“experiences related to financial cost”, “thoughts and feelings of dying” and “dealing with dis
comfort”. The themes are further described below. The respondents, drawn from either cohort, 
who had post-operative sepsis were traced and qualitatively probed to shared their lived experi
ences. They were coded 1, 2, 3, 4, 5, 6, 7 & 8. Content analysis of their experiences was done and 
reported as per the respective them developed.

Table 6. Summary of bivariate binary logistic regression analysis in GSW
Variables General Surgical Ward

Sepsis 
(n = 18)

No Sepsis 
(n = 227)

Crude Odds Ratio 
(COR), [95% CI]

p-Values

Demographic 
variables

Marital status
Married 10 (6.5%) 143 (93.5%) 0.73 [0.28–1.93] 0.532

Not married 8 (8.7%) 84 (91.3%)

Age group
Less than 20 years 5 (6.9%) 67 (93.1%) 1.404 [0.738–2.671] 0.302

20–40 years 5 (4.8%) 99 (95.2%)

More than 40 years 8 (11.6%) 61 (88.4%)

Occupation
Peasant 11 (5.8%) 178 (94.2%) 0.433 [0.159–1.175] 0.100 *
Formally employed 7 (12.5%) 49 (87.5%)

Educational level
No education 6 (9.0%) 61 (91.0%) 0.841

Primary education 8 (7.8%) 95 (92.2%) 2.115 
[0.407–10.981]

0.373

Post-primary 
education

2 (6.7%) 28 (93.3%) 1.811 [0.369–8.889] 0.465

Tertiary education 2 (4.4%) 43 (95.6%) 1.536 
[0.204–11.541]

0.677

Non-demographic 
variables

Surgery duration
Less than 1hour 5 (4.2%) 114 (95.8%) 0.381 [0.132–1.104] 0.076

More than 1hour 13 (10.3%) 113 (89.7%)

Surgery complexity
Complex surgery 14 (16.3%) 72 (83.7%) 7.535 

[2.396–23.697]
0.001**

Non-complex 
surgery

4 (2.5%) 155 (97.5%)

Emergency status
Elective surgery 6 (4.2%) 138 (95.8%) 0.322 [0.117–0.89] 0.029 **
Emergency surgery 12 (11.9%) 89 (88.1%)

Average length of 
stay
7 days or less 6 (5.5%) 104 (94.5%) 1.691 [0.613–4.662] 0.310

More than 7 days 12 (8.9%) 123 (91.1%)
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4.5.1. Theme 1 -Experiences related to pain
All the respondents experienced a lot of pain following the development of post-operative sepsis. 
Two of the respondents from the Maternity ward, who developed post-operative sepsis, were the 
first to be traced back to their homes and asked to share their lived experiences following the 
sepsis. Both of them had their unexpected painful experiences. One of them reported as below:

“ . . . Yeah, my hospital experience was really not nice. I never thought that I would take long 
in the hospital or even be operated. Because I went expecting to deliver normally but along 
the way I was told by the midwife that I needed to be operated or else my baby will die. After 
surgery, I thought I would just take a few days in hospital but I ended up staying for long. The 
pain was too much. But I had nothing to do about as . . . .”,[Reports, Respondent 3]. 

The second respondent reported as:

“ . . . . For me, my wound healed well at first and I was discharged home within 1 week. But 
when I stayed at home for another 2 weeks, I got very sharp pain at the operation site. When 
I squeezed, I saw pus. I hurried to the hospital where they washed the wound and gave me 
more medicine to be taking from home. This time . . . .”,[Said, Respondent 6]. 

Similar painful experiences were also reported by the rest of the respondents, including those from 
the general surgical ward.

4.5.2. Theme 2 -Experiences related to financial cost
As expected, all the eight (8) respondents reported some significant degree of exaggerated cost 
incurred in the treatment of their wound.

“ . . . . This was because I had infection of the area . . . . . . It increased my overall financial cost 
although I cannot tell how much . . . .”,[Reports, Respondent 1]. 

Another respondent associated the increased cost with having to personally buy some require
ments (supplies) from nearby private clinic. Two respondents from General Surgical ward who were 
later traced for their experiences reported likewise. They had similar experiences as their counter
parts from the Maternity ward. However, one of them had some unique experience related to 
higher financial cost associated with full recovery.

“ . . . . sometimes I would buy my own medicine and it was very expensive for me since I also 
didn’t have enough money. My children also needed money from me for school fees at the 
same time. Things were not easy. But anyway, . . . .”[Reports, Respondent 4]. 

Table 7. Characteristics of respondents who shared their lived experiences
Patient Sex Age Marital 

status
Employment 

status
Cohortsfrom 

whichthe 
respondents 
were drawn

1 Male 25 Married Unemployed Surgical

2 Male 38 Married Employed Surgical

3 Female 36 Married Unemployed Maternity

4 Male 40 Married Employed Surgical

5 Female 29 Single Employed Surgical

6 Female 35 Married Unemployed Maternity

7 Female 50 Married Unemployed Maternity

8 Male 46 Separated Employed Surgical
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Respondent 8 attributed the cost to his other social aspect of life. All the respondents could not 
quantify the financial cost they incurred in seeking treatment. They could not also relate with how 
much they would incur if they never had sepsis.

4.5.3. Theme 3 -Experiences related to thoughts and feelings of dying
When asked to share their thoughts and feelings, one respondent who recovered fully had this 
to say:

“ . . . Eh! Don’t even remind me. I never thought I would survive. I thought I would die. You see 
me like this but I came from very far. Very far, eh! . . . .” [said Respondent 7] 

Most of the respondents were, however, hopeful of survival. They never thought of dying even if 
they had post-operative sepsis (respondents 1, 2, 3, 4, 5, 6 & 8).

4.5.4. Theme 4—Dealing with general discomfort
The event was very discomforting to all the respondents. Many of the respondents thought their 
infections were simple rashes or wound healing process that was itchy or allergic reactions 
(respondents 1, 2, 4, 5, 7 and 8). One respondent thought he was having a burst abdomen 
(respondent 1).

“ . . . . I never thought it was wound infection. For me, I thought that my abdomen was 
bursting because of the continued swelling of my abdomen after the surgery. This made 
me . . . .” [Respondent 1] 

Six respondents were not aware that they had an infection at all, not until they were told by the 
healthcare providers attending to them.

Therefore, the lived experiences of the patients were more or less similar, irrespective of the 
cohort from which they were. This qualitative finding is similar to many other researchers.

4.6. Summary of results
The study found the mean proportion of post-operative sepsis to be 0.044 (4.4%) and 0.031 (3.1%) 
for Maternity ward and General Surgical ward, respectively.

Since Z2 (4.98) � Z1 (1.96), falling in the rejection region, the null hypothesis (Ho) was rejected. 
Therefore, there was a significant difference in the proportion of post-operative sepsis between the 
Maternity ward and General Surgical wards of Gulu Regional Referral Hospital. In fact, the propor
tion of post-operative sepsis is higher in maternity ward (4.4%) than in the General Surgical 
ward (3.1%).

Cross tabulation and binary logistic regression in bivariate analysis were done to ascertain the 
major determinants of post-operative sepsis in the Maternity and General Surgical wards. For 
Maternity, the result showed statistical significance for marital status. Therefore, the risk of post- 
operative sepsis was more (27.3%), among those respondents who were not married (p = 0.023, 
COR = 5.550 [1.272–24.219] at 95% CI). Other factors such as surgery duration more than 1 hour 
(8.0%), complex surgery (9.7%), emergency surgery (9.0%), and average length of stay more than 
7 days (8.2%) could have contributed to post-operative sepsis but findings were not statistically 
significant. Likewise, for General surgical ward, the results showed statistical significance for two 
variables, surgery complexity and emergency status of surgery. Therefore, emergency surgery 
(11.9%) and complex surgeries (16.3%) carried more risk of post-operative sepsis (p = 0.029, 
COR = 0.322 [0.117–0.89] and p = 0.001, COR = 7.535 [2.396–23.697] 95% CI) respectively. 
However, whereas not being married (8.7%), age group more than 40 years (11.6%), no education 
(9.0%) and complex surgery (16.3%), among other factors, could have increased the risk of post- 
operative sepsis, the results were not statistically significant.

Kizito, Cogent Medicine (2021), 8: 1889100                                                                                                                                                                   
https://doi.org/10.1080/2331205X.2021.1889100

Page 22 of 33



Using an observation checklist, an observation of hygiene practices in both wards was done. It 
was found that whereas hand washing culture exist, the level of practice was still low. Similarly, 
the wards had limited isolation rooms for highly infectious patients

The lived experiences of the patients were related to the fact that they never expected to 
develop sepsis post-operatively but also incurred additional painful financial cost to recover from 
the infections.

5. Discussion
This study found the mean proportion of post-operative sepsis to be 0.044 (4.4%) and 0.031 (3.1%) 
for Maternity ward and General Surgical ward, respectively. Woelber et al. (2016), found that the 
overall proportion of operations leading to Surgical Site Infection (a form of post-operative sepsis) 
was 9.9%. In another study, Meghraj et al. (2017) concluded that the overall prevalence of surgical 
site wound infection in the surgical ward was 10.4%. In a study by Gur et al. (2015) in maternity 
ward, it was found that the Surgical site infection (Post-operative sepsis) rates varied from 2.9% to 
30% in various studies. However, in a prospective observational study, it was found that the 
average incidence of SSI in mainland China was 4.5% (95% CI: 3.1–5.8) from 2001 to 2012 
(Yunzhou et al., 2014). Another study in maternity ward in Ethiopia by M. Teshager et al. (2017), 
found that out of a total of 384 women who had surgery for delivery, the rate of surgical site 
infection was 9.4% (36/384).

This study found the risk of post-operative sepsis in maternity wards was higher among 
those respondents who were not married at 27.3%. Likewise, for General surgical ward, 
emergency surgery (11.9%) and complex surgeries (16.3%) carried more risk of post- 
operative sepsis. This result is similar to a study by Ellen et al. (2013) who found a number 
of factors associated with post-operative sepsis. Therefore, all-in-all, the findings of this study 
are consistent with other studies but interestingly on the lower margin of the proportions found 
in other studies.

The qualitative lived experiences found were also similar to those found elsewhere. A related 
study (Gelhorn et al., 2017) found similar results. All of the patients mentioned that the infection 
had impacted their physical functioning and daily activities. Most of the patients spoke about 
increased pain and numbness, described as “constant”, “severe”, “sharp” and “excruciating”. One 
patient stated:

“Hip patient: ‘I was unable to do anything physically around the house, I had to pay someone 
to mow my lawn . . . yeah, it was horrible . . . I couldn’t have been prepared enough for it, 
I really didn’t realize it was going to be so bad’.” 

These bad lived experiences are sometime aggravated by the limited knowledge of some Health 
Care Providers (HCPs). In fact, a study in Ethiopia found that the proportion of nurses who were 
knowledgeable about prevention of surgical site infection (post-operative sepsis) was found to be 
as low as 40.7% (F. A. Teshager et al., 2015).

6. Conclusion
The proportion of post-operative sepsis is low at Gulu Regional Referral Hospital, falling on the 
lower margin of the proportions found by many other researchers. However, there is a significant 
difference in the proportion of post-operative sepsis between the Maternity ward and General 
Surgical ward. The proportion is higher in Maternity ward. The risk of post-operative sepsis in 
maternity ward was more among those respondents who were not married at 27.3%. Likewise, for 
General surgical ward, emergency surgery (11.9%) and complex surgeries (16.3%) carried more 
risk of post-operative sepsis.
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7. Recommendation
Based on the findings and conclusion of this study, the researcher makes the following 
recommendations:

(1) Whereas the proportion of post-operative sepsis is lower at Gulu Regional Referral Hospital, 
the hospital still needs to do more infection controls to bring this proportion even lower. This 
requires strict adherence to infection control model developed by this study, which in 
essence, is similar to the WHO perspective.

(2) Maternity ward needs to learn and adapt, as well as share good practices with General 
Surgical ward so as to complement each other on improving infection prevention and 
control

(3) A similar follow-up comparative study needs to be done to check for progress made in the 
level of infection prevention and control in the two hospital departments, preferably after 
a year of dissemination of this finding

(4) Periodic/Continuous Professional Development or Continuous Medical Education must be 
required on this subject matter

(5) Departmental staffs need to take on proactive roles to improve infection controls in the 
hospital.

(6) Active patient engagement may be needed to reduce post-operative sepsis in the hospital
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Appendix I(a): QUESTIONAIRES 

SECTION A – Determinants of Caesarean Section Rates 
(CSR)

Did you undergo Caesarean Section? YES                         NO 

Tick the appropriate box for each response 

S. No Socio-demographic & Socio-economic Variables of each respondent 

01 Age of respondent 

Less than 20years 

20 – 40years 

More than 40years

02 Marital status 

Married 

Not married

03 Occupation of respondent 

Peasant 

Formally employed
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04 Educational level of respondent 

No education 

Primary education 

Post-primary education 

Tertiary education

05 Regular Monthly House-hold income 

Less than UGX100,000/= 

UGX 100,000/= to UGX 300,000/= 

More than UGX 300,000/=

06 Living Environment 

Rural 

Urban

S. No Pre-natal factors & family factors of respondents 

01 Parity: How many times have you given birth to a foetus with a gestational 
age of 28 weeks or more, regardless of whether the child was born alive or was 
stillborn?

Nulliparous (Never) 

Once 

Multiparous (more than once) 

02 Gravidity: How many times have you been pregnant?

Prime-gravida (Once) 

Multigravida (More than once) 

03 Gestational age: How many weeks is or was your pregnancy?

 Less than 28weeks 

28weeks or more 
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04 Preferred Delivery mode: What is or was your delivery mode?

No C-section (Vaginal birth) 

Caesarean section 

05 Reasons for preferred delivery mode: Which of the following factors made 
you choose the delivery mode in Qn4. above? 

Self-evaluated difficulty in getting pregnant 

Husband’s preference 

Doctor’s suggestion 

Counselling directed toward preferred choice 
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Appendix II(a): INTERVIEW GUIDE FOR POST-OPERATIVE 
MOTHERS

If you delivered by C-Section, please share with me your experiences before delivery 

Qn1.Did you anticipate any difficulty with your delivery? [Self-evaluated difficulty in getting 

pregnant] 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………… 

Qn2.What did your husband prefer as the mode of your delivery? [Husband’s preference of 

delivery mode] 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………… 

Qn3.Did the doctor suggest the mode of delivery to you? Explain. [Doctor’s suggestion] 

………………………………………………………………………………………………………

……………………………………………………………………………………… 

Qn4.Have you been counselled about delivery? How was the counselling? [Counselling directed 

toward preferred choice] 

………………………………………………………………………………………………………

……………………………………………………………………………………… 

Thank you for your time and response 
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Appendix III(a): OBSERVATION CHECK LIST

SECTION C – Observation Check List for Respondents 

Observed parameters Number of 
Caesarean 
deliveries 

Total Number of 
all deliveries 

January, 2019

February, 2019

March, 2019

April, 2019

May, 2019

June, 2019

July, 2019

Grand Total Number (P1, P2) 

According to Anon. (2018), 

Caesarean Section Rate (CSR) 
=        

P1 = P2 = 
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Appendix IV(a): KEY INFORMANT INTERVIEW GUIDE

SECTION D – Key Informant Interview Guide for Health Managers 

Kindly share with me your views on the following questions 

Qn1. What do you think about the Caesarean Section Rate (CSR) in this health facility? 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………… 

Qn2. Do you do regular monitoring and evaluation of activities in this health facility? If so, 
how often? 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………… 

Qn3. Has top management ever done monitoring and evaluation of CSR in this health 
facility? If so, what did they find? 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………… 

Qn4.What is your view about regularizing monitoring and evaluation of Caesarean Section 
Rate (CSR) in this hospital? 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………… 

Qn5.Do you recommend an internal or external M & E officer to do the exercise? 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………… 

Thank you for your time and response 

Kizito, Cogent Medicine (2021), 8: 1889100                                                                                                                                                                   
https://doi.org/10.1080/2331205X.2021.1889100

Page 32 of 33



© 2021 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 
license.

You are free to:  
Share — copy and redistribute the material in any medium or format.  
Adapt — remix, transform, and build upon the material for any purpose, even commercially.  
The licensor cannot revoke these freedoms as long as you follow the license terms.  

Under the following terms:  
Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.  
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.  
No additional restrictions  

You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Cogent Medicine (ISSN: 2331-205X) is published by Cogent OA, part of Taylor & Francis Group.  
Publishing with Cogent OA ensures:  
• Immediate, universal access to your article on publication  
• High visibility and discoverability via the Cogent OA website as well as Taylor & Francis Online  
• Download and citation statistics for your article  
• Rapid online publication  
• Input from, and dialog with, expert editors and editorial boards  
• Retention of full copyright of your article  
• Guaranteed legacy preservation of your article  
• Discounts and waivers for authors in developing regions  
Submit your manuscript to a Cogent OA journal at www.CogentOA.com   

Kizito, Cogent Medicine (2021), 8: 1889100                                                                                                                                                                   
https://doi.org/10.1080/2331205X.2021.1889100                                                                                                                                                       

Page 33 of 33


	1.  Introduction
	1.1.  Background to the study
	1.2.  Background of the study area
	1.3.  Statement of the problem
	1.4.  Research hypotheses
	1.4.1.  Null hypothesis (H0)
	1.4.2.  Alternative hypothesis (H1)

	1.5.  Objectives of the Study

	2.  Review of literature
	2.1.  Mean proportion of post-operative sepsis in maternity and surgical wards
	2.2.  Significance difference in proportions of post-operative sepsis
	2.3.  Lived experiences of patients who developed post-operative sepsis
	2.4.  Determinants of post-operative sepsis
	2.5.  Post-operative infection control strategies

	3.  Methodology
	3.1.  Study design
	3.2.  Study population
	3.3.  Study unit
	3.4.  Inclusion and exclusion criteria
	3.5.  Sample size determination
	3.6.  Sampling procedures
	3.7.  Research variables
	3.8.  Data collection sources, tools and techniques
	3.9.  Data analysis and presentation methods
	3.10.  Quality control measures

	4.  Results
	4.1.  Demographic characteristics of persons studied
	4.2.  The mean monthly proportion of post-operative sepsis in maternity & GSW
	4.3.  Significant difference in the proportion of post-operative sepsis
	4.4.  Determinants of post-operative sepsis in maternity and GSW
	4.5.  Lived experiences of patients who developed post-operative sepsis
	4.5.1.  Theme 1 -Experiences related to pain
	4.5.2.  Theme 2 -Experiences related to financial cost
	4.5.3.  Theme 3 -Experiences related to thoughts and feelings of dying
	4.5.4.  Theme 4—Dealing with general discomfort

	4.6.  Summary of results

	5.  Discussion
	6.  Conclusion
	7.  Recommendation
	Acknowledgements
	Funding
	Author details
	Disclosure statement
	Consent for publication
	References
	Appendix I(a): QUESTIONAIRES
	Appendix II(a): INTERVIEW GUIDE FOR POST-OPERATIVE MOTHERS
	Appendix III(a): OBSERVATION CHECK LIST
	Appendix IV(a): KEY INFORMANT INTERVIEW GUIDE



