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ABSTRACT 

Postoperative wound infection is a significant cause of nosocomial infections, accounting for 20%-25% of all 

infections worldwide. Despite technological advancements in surgery and wound management, wound infection 

remains the most common nosocomial infection, particularly in patients undergoing surgery. The study aimed to 

assess the prevalence and factors associated with surgical site infections in the surgical ward at Fort Portal 

Regional Referral Hospital. The study used a retrospective cross-sectional design and included men, women, and 

children who would undergo surgical operations. The sample size was determined using the Kish Leslie formula 

and a retrospective study was conducted from January to April 2022. The study analyzed data on surgical site 

infections (SSIs) in the surgical ward of Fort Portal Regional Referral Hospital, revealing a prevalence of 11.9%. 

The study found that the risk factors for SSIs were rural residence, advanced age, diabetes mellitus, obesity, 

tobacco use, HIV/AIDS, longer duration of surgery, previous surgical history, delayed wound dressing, and use of 

a drain. These factors were found to be multifactorial, with some patients having multiple risk factors at play. The 

study concluded that the prevalence of SSIs in Kabarole is high enough to warrant intervention.   
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INTRODUCTION 

Surgical site infection (SSI) is an infection that develops within 30 days after an operation or one year if an implant 
is placed, and the infection appears to be related to the surgery. SSIs remain a major cause of morbidity and death 
among the operated patients and continue to represent about a fifth of all healthcare-associated infections [1]. 
Surgical site infection (SSI) is a global burden that contributes to the morbidity and mortality of patients 
undergoing abdominal surgeries. [2] Although at least 5% of patients develop an SSI after surgery, these 
infections seem to cause remarkably little concern, remaining largely unreported in the media. [3], Despite 
improvements in operating room practices, instrument sterilisation methods, better surgical technique, and the 
best efforts of infection prevention strategies, surgical site infections remain a major cause of hospital-acquired 
infections, and rates are increasing globally even in hospitals with the most modern facilities and standard 
protocols of preoperative preparation and antibiotic prophylaxis. Moreover, in developing countries where 
resources are limited, even basic life-saving operations, such as appendectomies and caesarean sections, are 
associated with high infection rates and mortality [4]. According to a World Health Organisation (WHO) report, 
the incidence of SSIs ranges from 1.2 to 23.6 per 100 surgical procedures. In developed countries, SSI has been 
reported to affect from 5% to 15% of hospitalised patients in regular wards and as many as 50% or more of patients 
in intensive care units (ICUs), while in developing countries the magnitude of the problem remains largely 
underestimated [5]. According to recent evidence, the risk factors for SSI are multifactorial and complex. For 
instance, preexisting illness [6], wound contamination [7], American Society of Anesthesiologist’s (ASA) score 
III or IV [8], non-use of prophylactic antibiotics [9], presence of hypovolemic [10], longer duration of operation 
longer preoperative hospital stay postoperative hospital stay [11], advanced age  alcohol use [12], previous 
surgery use of drain, use of iodine alone in skin preparation smoking [13], absence of wound care, and hair 
removal inside operating room were some associated factors. The operation succeeded, but the patient is dead." As 
surgeons became more skilled and the introduction of anaesthesia in the 1850s allowed for more complex 
operations, this became a more heartbreaking comment. The word ‘Hospitalism’ was introduced by Sir James 
Simpson in Edinburgh to describe what we now call hospital-acquired surgical-site infection. Shock, erysipelas 
(streptococcal infection) pyaemia (staphylococcal infection), and hospital gangrene were the big post-operative 
killers. Surgical site infection has replaced previously used-term surgical wound infection. The name SSI was 
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introduced by the US Centre for Disease Control and Prevention (CDC) in 1992. According to historical sources, 
even the early men practised wound treatment. It is evidenced by cave paintings found in Spain dated back to 2–30 
thousand years BCE [15] However, the first written sources trace back to Hammurabi’s reign (approximately. 
2000 BCE). In ancient Greece and Rome, wound healing was practised by Hippocrates, Celsus, and Galen. The 
saying pus bonum et laudabile, literally translated as ‘good and praiseworthy pus’ was a surgical dogma at the time. 
The presence of pus was considered a sign of normal healing [15]. Hippocrates commented on wound healing, 
saying, ‘If the pus is white and not heinous, the health shall come; but if it is ichorous and muddy, the death will 
ensue’ [16]. It was not until the 19th century that a breakthrough took place that eradicated the term pus 
laudabile from the medical literature [14]. It was then that Hungarian obstetrician Ignaz Philipp Semmel Weis 
(1818–1865) recommended that physicians wash their hands in chlorinated water before examining patients, which 
led to a drastic decrease in mortality. Nevertheless, it was the British surgeon Joseph Lister who would spray 
phenol over the surgical field and is now considered the father of modern asepsis [17]. According to a World 
Health Organisation (WHO) report, the incidence of SSIs ranges from 1.2 to 23.6 per 100 surgical procedures due 
to the due to the spread of antibiotic resistance. The incidence of SSIs is higher in developing countries relative to 
developed nations [18], reported as the second most common cause of hospital-acquired infection (HAI) in Europe 
and the United States of America (USA) [19]. Approximately 2–5% of surgical patients worldwide have developed 
SSIs [21]. SSIs are the most frequent type of HAI in low and middle-income countries (LMICs) and affect up to 
one-third of patients who have undergone a surgical procedure [21,22]. In LMICs, the pooled incidence of SSI 
was 11.8 per 100 surgical procedures [23]. In Africa, SSIs were the leading infections in hospitals, and their 
incidence ranged from 2.5–30.9% [24]. Substantial evidentiary variation in the prevalence of SSI exists across the 
globe, such as 10.56% in New York [7], 53% in Iran [25], and 16.4% in Uganda [26]. Despite the passing of time 
and enormous advances in medical technology, the problem of surgical site infections is still valid and hard to 
fight, although various methods are now used, including, e.g., air conditioning in operating rooms, antibacterial 
foils, and perioperative antibiotic prophylaxis. Postoperative wound infection has been reported to be one of the 
most common causes of nosocomial infections, accounting for 20%-25% of all nosocomial infections worldwide. 
Postoperative wound infections have been responsible for the increasing cost, morbidity, and mortality related to 
surgical operations and continue to be a major problem worldwide. Globally, surgical site infection rates have been 
reported to range from 2.5% to 41.9%. In the United States, approximately 2% to 5% of the 16 million patients 
undergoing surgery each year have postoperative surgical site infections. In a study conducted at Mbarara 
Regional Referral Hospital in western Uganda, the incidence of surgical site infection was 16.4%. This is in 
contrast with the overall SSI rate in mainland China, which is at 4.5%, in Seoul, South Korea, at 3.3%, and in the 
US at 2–3% [26]. Despite the technological advances that have been made in surgery and wound management, 
wound infection has been regarded as the most common nosocomial infection, especially in patients undergoing 
surgery. It is a common cause of illness, resulting in a prolonged hospital stay, increased costs, and general wound 
management practices becoming more resource-demanding. The problem is more serious in low-income countries 
where resources are scarce and staff is always in short supply. The study was designed to assess the prevalence 
and factors associated with surgical site infections in the surgical ward at Fort Portal Regional Referral Hospital. 

METHODOLOGY 

Area of Study 

The study will be carried out in surgical at Fort Portal Regional Referral Hospital (FPRRH). The hospital is 
found within the city of Fort Portal, approximately 148 kilometres (92 mi) by road, west of Mubende Regional 
Referral Hospital. This location is approximately 294 kilometres (183 miles), west of Mulago National Referral 
Hospital, in Kampala, Uganda's capital and largest city—the coordinates of the hospital are:0°39'19.0"N, 
30°16'53.0"E (Latitude:0.655278; Longitude:30.281389). The hospital offers several services including; OPD, 
inpatient, Ophthalmology, X-ray, ultrasound, Orthopedics, health promotion and education, occupational therapy, 
HIV immunization, environmental health, and special clinics among others. 

Study Design 
The study employed a retrospective cross-sectional design using quantitative methods of data collection. 

Study Population 
The study covered men, women and children who will undergo surgical operations and are at the surgical ward of 
Fort portal Region Referral Hospital and those only who will consent. 

Sample Size Determination 
The number of participants was calculated using the Kish Leslie (1965) formula. The prevalence of surgical site 

infection in Uganda was reported to be 10% based on the only available study in the WHO database. 

The sample size required, n, was calculated using the following formula:  

𝑛 =  
𝑃𝑞𝑍2

𝑑2
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Where p is the prevalence of surgical site infections 10% (p = 0.1); q = 1-p= 0.9 and z is 1.96 (for 5 % alpha error); 
and d is precision which is 0.05 (permissible margin of error at 5 % level of statistical significance).  
n=0.1×0.9×(1.96)²/(0.05)² 
n=138.                                                             Sampling Procedure 
A retrospective study was carried out from records of postoperative patients in the surgical ward at Fort Portal 
Regional Referral Hospital from 1st January 2022 to 30th April 2022. 

Inclusion Criteria 
The study included all patients above one year who will undergo surgery and are in the surgical ward of Fort 
Portal Regional Referral Hospital and only those who will consent. 

Exclusion Criteria 
The study excluded all those patients who will not consent, not on the surgical ward and also those whose wounds 
are not of surgical origin. 

Data Collection Procedure 
Permission was sought from the necessary authority which is the hospital director in charge surgical ward of Fort 
portal Regional Referral Hospital. Records of postoperative patients at the surgical were obtained from the records 
of other patients within the study period 

Data Management and Analysis 
Data was grouped and analyzed using Excel and a calculator. Then it was presented in the form of tables, bar 
graphs etc. 

Quality Control 
Patient demographics, data and bio-data will be counterchecked by asking the patient and also ensure that patients 
are followed up during their management. 

Ethical Considerations 
A letter of introduction to the hospital director, Fort Portal Regional Referral Hospital and in-charge surgical 
ward. Patients' informed consent was obtained Patients’ names was not included in the report to ensure 
confidentiality. 

RESULTS 
Prevalence of Post-Operative Surgical Site Infections 

A total of 420 surgeries were conducted during the six months of the study. Out of this number, 50 cases of SSIs 
were reported, giving SSIs a prevalence of 11.90%. 

Factors Associated with SSIs 
Among the 50 cases of SSIs reported, a univariate analysis of the risk factors was done to determine the existence 
of any statistical significance for each factor. The factors were categorised into three categories: host factors, 
procedure-related factors, and post-operative-related factors. 

Host-related Factors Associated with SSIs (N = 50) 
The host-related factors included age, obesity, tobacco use, HIV/AIDS, diabetes mellitus, hypertension, and 
residence (rural or urban). The analysis is presented in Table 1 below. 
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                              Table 1: Shows Host-related factors associated with SSIs (N = 50) 

VARIABLES FREQUENCY PERCENTAGE 

AGE 
Less <13 
14-49 
Advanced>50 

 
4 
12 
20 

 
8% 
24% 
40% 

Obesity 8 16% 

Tobacco use 6 12% 

Residence 
Rural 
Urban 

 
37 
3 

 
74% 
6% 

Co-morbidities   

HIV/AIDS 9 18% 

Diabetes mellitus 22 44% 

Hypertension 2 2% 

Figure 1: Host-related factors associated with SSIs (N = 50) 

It is important to know that univariate analysis was done for various factors and that there was more than one risk 
factor in some patients. It was the occurrence of certain risk factors that was important in this case, rather than the 
magnitude per se. It follows, from Table 1 above, that advanced age, obesity, residence, tobacco use, and the 
presence of co-morbidities were found to be of some statistical significance as risk factors for SSIs. It is apparent, 
however, that those found to have strong statistical significance were rural residence (74%), advanced age (40%), 
and diabetes mellitus (44%). 
                                                                Procedure-related Factors (N=50) 
The procedure-related factors that were assessed included the duration of the surgery and previous surgery 
history. Previous literature has used the longer duration of surgery and previous surgery history as risk factors. 
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Figure 2: Procedure-related Factors 

During the study, it was observed that 12% of the SSIs resulted from the longer duration of surgery, and 15% of 
the SSIs resulted from patients who had a positive previous history of surgery, as shown in the figure above. 

Post-operative Related Factors (N = 50) 
The post-operatively related factors assessed included the use of a drain and delayed wound dressing. Previous 
literature has noted them as risk factors for SSIs. During the study, it was observed that 30% of the SSIs resulted 
from delayed wound dressing, whereas 25% of the surgical site infections resulted from the use of a drain, as 
shown in the figure below. 

 

 

 

 

 

 

 

Figure 3: Post-operative Related Factors 

DISCUSSION 

Prevalence of Surgical Site Infections 
The prevalence of surgical site infections was 11.9%. This falls within the global estimated range of 2.5% to 41.9%. 
That range probably shows the difference between rich resource countries (prevalence of 2–5%) and poor resource 
countries (prevalence of 2.5–30.9%). The value of 11.9% obtained in this particular study tends towards poor 
resource value. The argument that there is a high prevalence of SSIs in resource-poor countries as opposed to 
resource-rich countries is supported by the low values found in countries such as Switzerland, Oman and the USA 
[27]. Whereas in resource-poor countries such as India, Johannesburg in South Africa and Nigeria. Of more 
importance, though, is the fact that the values obtained in this particular study were lower than the 15.9% obtained 
at Mbarara Regional Referral Hospital by Lubega et al. [26]. This value difference could be attributed to a larger 
population size in the Mbarara study. 

       Risk Factors Associated with SSIs 
The factors predisposing to SSIs were assessed after being grouped into three categories: host-related factors, 
procedure-related factors, and postoperative factors. The host-related factors found to be of strong statistical 
significance were rural residence, advanced age, and diabetes mellitus. Others were age (<13, 14–49), obesity, 
tobacco use, and other co-morbid conditions, in particular HIV/AIDS and hypertension, which were not found to 
have statistical significance. Among the procedure-related factors, the longer duration of the surgery and a 
positive previous history of surgery were found to be significant risk factors for SSIs, as were the post-operative-
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related factors of delayed wound dressing and use of a drain. These findings mirror results from several studies 
conducted prior [6,9] among others, some studies who’s this study supports. further emphasising that the risk 
factors for SSIs are multifactorial, whereby in some patients, more than one risk factor was at play in the 
development of the surgical site infection. 

CONCLUSION 
The prevalence of surgical site infection in the surgical ward of Fort Portal Regional Referral Hospital is high 
enough to warrant intervention. The risk factors for surgical site infection in Kabarole were rural residence, 
advanced age, diabetes mellitus, obesity, tobacco use, HIV/AIDS, longer duration of surgery, previous surgical 
history, delayed wound dressing, and use of a drain. Hypertensive disorders were not found to be significant. 

Recommendation 

Lifestyle choices such as cessation of tobacco use, exercising, proper personal and environmental hygiene, and 
proper nutritional and weight management are key preventive measures against SSIs. Have their blood sugars 
monitored and properly controlled, and lastly, protect themselves against HIV/AIDS, which also increases the 
chances of SSIs. Health education on HIV/AIDS prevention is to be offered regularly to the clients of the facility, 
and more awareness creation is needed on SSIs and specifically on modifiable risk factors such as obesity and 
tobacco smoking. Last but not least, strict measures should be put in place for close follow-up and daily wound 
dressing. This study dwelt mainly on the host, procedure, and post-operative factors associated with SSIs and did 
not dwell much on the healthcare-related factors or provider-related factors that may contribute to SSIs. 
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