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ABSTRACT 

A surgical site infection (SSI) is a common complication of surgical procedures and 

represents one form of healthcare-associated infection (HAI) acquired by patients before, 

during, or after receiving surgical intervention. It is the second most common HAI, and 

it is responsible for the rise of antibiotic resistance and the deaths of millions of people 

every year. This research examined patients’ performed laparotomy procedure at Thika 

Level 5 Hospital (TL5H), which forms a good representation of study population to 

identify risk factors for surgical site infections. The research took the form of analytical 

cross-sectional study. Post laparotomy Patients at the hospital throughout the research 

period made up the study's primary population. One hundred and sixty-one patients from 

the gynecology and surgery departments were selected at random. Quantitative data on 

patient-related variables and institutional factors as predictors of SSIs was collected using 

a questionnaire designed in accordance with Centers for Disease Control and prevention 

(CDC) guidelines and a formulated SSI Surveillance checklist tool. Pretesting of data 

tools were conducted in Kiambu level 5 hospital in Kiambu County to ensure validity and 

reliability of data tools. Data was analyzed using the Statistical Program for the Social 

Sciences (SPSS) computer program, version 25.0 and a chi-square test was used to test 

for associations between variables with a p-value less than 0.05, and participants' privacy 

was protected at all times. The study found that factors such as delay in seeking treatment, 

age, nutritional status, smoking habits, existing medical conditions, transfusion after 

surgery, and length of hospital stay before surgery were significantly associated with 

SSIs. Institutional factors such as timing of prophylaxis antibiotics, length of hospital stay 

after surgery, hand hygiene practices observed by healthcare workers, and the duration of 

the operation influence the Prevalence of SSIs significantly. The healthcare facilities 

should implement strict protocols for pre-operative and post-operative care, including 

timely administration of prophylaxis antibiotics. Healthcare workers should adhere to 

proper hygiene practices, including hand hygiene and the use of personal protective 

equipment. Patients should be educated on the importance of seeking timely medical care 

and adopting healthy lifestyle practices to reduce the risk of SSIs. The results of this 

research will be published, and utilized to close the knowledge gaps associated with SSIs 

prevention and management. 
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CHAPTER ONE 

INTRODUCTION 

1.1. Background 

Surgical site infection (SSI) is a healthcare-associated infection (HAI) that a patient 

contracts before, during, or after having surgical intervention, as defined by the (Voidazan 

et al. 2020). Although it is one of the more easily avoidable HAIs, it nonetheless causes 

a great deal of suffering and economic burden to patients, their loved ones, and healthcare 

institutions all over the globe. Patient safety is also compromised, leading to more 

extended hospital stays, permanent impairment, and the development of antibiotic 

resistance (Medina, Legido-Quigley, and Hsu 2020).  

 In general, all infections acquired after admission to a hospital are known as healthcare-

associated infections (HAIs). These infections are picked up during hospitalization and 

start showing symptoms after 48 hours of admission or within 30 days. They pose a risk 

to patient safety and are among the top ten leading causes of mortality in the United States 

( Sikora A. et al,2023).  

Healthcare Associated Infections spread rapidly in healthcare facilities due to the high 

concentration of frail patients whose immune systems have been compromised further by 

the presence of surgical procedures that circumvent the body's natural protective barriers. 

Inadequate infection prevention and control (IPC) practices among medical personnel can 

also contribute to the spread of pathogens because of cross-infections. The most common 

types of HAIs includes CABSI (central line associated bloodstream infection).,SSI 

(Surgical site infection at the site of surgery).,CAUTI (Catheter associated urinary tract 

infection) and VAP (Ventilator associated pneumonia) caused by a mechanical ventilator. 

Patients' chances of a successful recovery after a laparotomy are significantly decreased, 

with SSIs constituting 17% of all HAIs (Rickard et al. 2020).  
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The CDC (2025) categorizes SSI as superficial infection when it affects just the skin and 

severe infection affecting deep tissue including underlying organs or implanted devices. 

SSIs are the second most common HAIs in regions with more significant per capita 

income, such as Europe and the United States of America (USA). Antibiotic resistance is 

a growing problem since the incidence rates in affluent nations range from 1.2% to 5.2%. 

In LMICs, It is the most common HAI, with incidence rates ranging from 1.2% to 23.6%. 

Up to 20% of patients in the African context develop postoperative wound infection, 

making further surgery risky for their health (Keely Boyle, Rachala, and Nodzo 2018).  

WHOs guidelines on SSI prevention underpins the IPC program as essential components 

for the prevention of SSIs. Implementing clinical care practice standards and utilizing a 

multimodal improvement method may significantly reduce the prevalence of SSIs. 

However, due to the lack of proper infrastructure and well-established infection 

prevention and control (IPC) programs, no nation has been able to prevent SSIs 

successfully (Keely Boyle et al. 2018).  

Laparotomy also known as celiotomy, is a surgical operation in which a wide incision is 

made in the abdomen to provide access to the peritoneal cavity. The procedure has been 

linked in several studies to an increased risk of surgical site infections (SSIs). Elective 

laparotomies and emergency laparotomies are the two main categories. In contrast to 

emergency laparotomies, which occur without warning, elective ones provide the patient 

time to prepare for the operation (Saklani et al. 2024).  

The risk of developing surgical site infection (SSI) is particularly significant during 

emergency laparotomy (EL) in comparison to elective surgery. Emergency surgery is 

performed when the patient needs immediate intervention for an acute abdominal ailment. 

Mortality rates are unfortunately significant for individuals with comorbidities and 

advanced age after an EL (Levin et al. 2023) 
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1.2. Problem Statement 

According to the CDC (2025) assessment of HAIs, SSIs related to inpatient procedures 

are 110,800 globally, which raises many health concerns. Despite significant 

developments in infection control procedures, including improved sterilizing methods, 

enhanced surgical skills, and the availability of antibiotic prophylaxis, post-laparotomy 

SSIs continue to be a leading cause of death and extended hospital stays. Twenty percent 

of all HAIs are SSIs, and these infections carry a mortality risk multiplier of two to eleven, 

with seventy-five percent of SSI-related fatalities being attributed to the infection itself. 

It is the most expensive form of HAI, with an annual cost of $3.3 billion, a 9.7-day 

increase in hospital stays, and an additional $20,000 in costs per admission hence the 

importance of identifying SSI related factors with the aim of reducing these gaps. 

(Strobel et al. 2022) performed a randomized controlled experiment to determine the 

financial effect of SSIs following elective laparotomy. The authors studied 456 patients 

at a German hospital and compared subcutaneous wound irrigation with polyhexanide 

and normal saline for 30 days after surgery. The total SSI rate was 28.2%, and the cost of 

inpatient care was much higher for those with SSIs ($19,703) than those without SSIs 

($13,276). The research found that the cost of treating SSIs after elective laparotomy was 

much higher, which is why prevention is essential in reducing SSI impact. 

SSIs have a significant role in the development of both morbidity and mortality. 

According to ( Hendriksen, B,2020), research on the perioperative mortality rate of 

exploratory laparotomy, including 286 persons in Ghana, found that the total SSI-

associated surgical death rate was 12.6%. Intestinal obstruction perforated peptic ulcer 

disease, severe trauma, and appendicitis accounted for the majority of the cases. The 

findings of the study therefore can address the challenge of high mortality and morbidity 

rates. 
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The pooled prevalence of SSIs among postoperative patients in Ethiopia is 12.3%, 

according to the results of a recent comprehensive meta-analysis research on SSIs and 

their related variables in 24 studies comprising 13,136 participants. To lower the number 

of SSIs, the study authors recommended developing situation-based treatments and 

regional context-specific preventative methods (Shiferaw et al. 2020).  

(Aiken et al. 2013) performed research at Thika Hospital in Kenya that included all 

surgical operations, including cesarean sections. He, however, failed to categorize SSIs 

using different procedures. Ten years have passed since this research was conducted, and 

much has changed, including the potential for microbial mutation. This study will 

therefore have updated findings on SSI related factors, both patient and institutional 

specifically for post laparotomy surgical outcome of patients 

1.3. Purpose of the Study 

The purpose of this study was to narrow down the study to post-laparotomy patients in a 

resource-constrained set up having identified the gaps in existing published studies that 

have not fully explored SSIs in LMICs. The researcher therefore intended to identify 

determinants of SSIs post-laparotomy with an interest in liaising with other stakeholders 

in reducing morbidity and mortality associated with SSIs and bridging the knowledge 

gap.  

1.4. Objectives 

1.4.1. Broad Objective 

To identify the determinants of surgical site infections among post laparotomy patients 

in the surgical units at Thika level 5 hospital, Kiambu county, Kenya 

1.4.2. Specific Objectives 

i. To determine the Prevalence of Surgical Site Infections among post laparotomy 

patients in the surgical unit at Thika level 5-hospital, Kiambu County  
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ii. To establish patient-related factors that influence Surgical Site Infections among 

post laparotomy patients in the surgical unit at Thika level 5 hospital Kiambu 

County  

iii. To determine the institutional-related factors that influence Surgical Site 

Infections among post laparotomy patients in the surgical unit at Thika level 5 

hospital Kiambu County   

1.5. Research Questions 

i. What are the Prevalence of Surgical Site Infections among post laparotomy 

patients in the surgical unit at Thika level 5-hospital, Kiambu County? 

ii. What are the patient-related factors that influence Surgical Site Infections among 

post laparotomy patients in the surgical unit at Thika level 5 hospital, Kiambu 

County? 

iii. What are the institutional-related factors that determine Surgical Site Infections 

among post laparotomy patients in the surgical unit at Thika level 5 hospital, 

Kiambu County? 

1.6. Hypotheses 

H0 There is no statistically significant relationship between patient-related factors and 

prevalence of SSI among post laparotomy patients  

H1 There is a statistically significant relationship between patient-related factors and 

prevalence of SSI among post laparotomy patients 

H0 There is no statistically significant relationship between institutional-related factors 

and prevalence of SSI among post laparotomy patients 

H1 There is a statistically significant relationship between institutional-related factors and 

Prevalence of SSI among post laparotomy patients 
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1.7. Justification for the Study 

Among the major surgeries performed at Thika level 5 hospital, more than 60% are 

laparotomy procedures with no published findings to show their SSI-related outcome to 

support evidence-based practice (EBP), which is a significant concern. This study was 

timely and hence calls for prevention and assistance in identifying the gaps that lead to 

high morbidity and mortality attributed to SSI post-laparotomy. It may also guide the 

application of intervention measures to prevent its occurrences. 

The study is important in addressing Infection prevention and control challenges, which 

is key  in SSIs prevention, and is fundamental to achieving sustainable development goal 

(SDG) number 3 in reducing global morbidity and mortality rates associated with SSIs 

(Hinson C, 2024). Without strict IPC practices, Healthcare Facilities become breeding 

grounds for pathogens eventually leading to SSIs, undermining patient safety. The rise in 

Healthcare-associated infections (HAIs) and antibiotic resistance also highlight the 

critical need for effective IPC measures in all healthcare settings in preventing of SSIs. 

The study may also help nurses in the clinical practice to gain insights on determinants 

of SSI associated with post-laparotomy procedures for advocacy in advancing policies 

and guidelines in infection prevention and control practices in the clinical practice 

settings. 

The findings' generalizability will help reduce morbidity and mortality rates globally, 

hence improving life expectancy as they base their patient care on the findings and may 

also be instrumental, as future researchers may have a platform to build on their studies 

as they endeavor to advance evidence-based practice. 

Furthermore, many studies have been performed on general SSIs, but existing literature 

shows few documented findings specifically for post-laparotomy patients and none 

whatsoever for Thika level 5 hospitals. This study, therefore, is essential in filling the 
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gaps in the literature related to determinants of post-laparotomy SSIs in this scarcely 

researched but essential field. 

1.8. Scope of Study 

The study focused on determinants of SSIs among post-laparotomy patients in TL5H. It 

is a comprehensive study of patient-related and institutional factors that determine 

Prevalence of SSI. It involved checking patients’ records and follow-up within 14 days 

post-surgery in the special clinics per the CDC (2017) guidelines to determine if the 

patients developed SSI after discharge.  

According to (Valderas et al. 2019) the typical timeframe for SSI symptoms to manifest 

is 3-7 days post-procedure. Therefore, the researcher collected data on 161 randomly 

selected post-laparotomy patients from surgical and gynecology departments during their 

14th-day follow-up in the clinic. It also involved checking patients' records per the CDC 

(2017) guidelines. 

1.9. Study Limitations 

One limitation of the study was the potential for incomplete questionnaires especially for 

patients who were still experiencing pain at the surgical site due to SSI and required 

breaks in between the interview to rest. In this scenario, the researcher did not leave 

behind the questionnaires with the patients to complete at their convenience. Instead, the 

researcher opted to wait for the patients to finish their rest period and continue or returned 

shortly. This approach may have resulted in incomplete data if patients could not resume 

the session, thereby influencing the comprehensiveness of the collected information. 

1.10 Study Delimitation 

The study sought data from low-resource facility to help provide credible information 

regarding determinants of SSIs; however, this was not sufficient for generalizability of 

the topic especially in different resource settings  
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The study also involved patient who had undergone surgical emergency or elective 

laparotomy and no other surgery in the facility where data was collected to ensure 

uniformity of participants 
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1.11. Operational Definitions of Key Terms 

Co-Morbidity- the existence of more than one disease or condition within the body of a 

patient at the same time, which can influence the occurrence of SSI 

Evidence-based practice - using the finest external clinical data from systematic research 

along with clinical experience to make choices about patient treatment. 

Healthcare-associated infections- These are hospital infections that are acquired after 

hospitalization and manifest within 48 hours after admission or 30 days after 

hospital care 

Institutional factors -Conditions within the institution that is attributable to SSI 

occurrence 

IPC Practices- Healthcare workers’ behaviors on infection prevention and control during 

patient care delivery. 

Laparotomy- A surgical procedure involving a large incision in the abdomen to access 

the peritoneal cavity 

Length of Hospital Stay- duration of admission in the hospital 

Levels of SSIs- Numbers of surgical site infections within the study population 

Patient-related factors - Conditions within a patient that is associated with SSI 

occurrence 

Prophylaxis Antibiotics medications administered before surgery to prevent SSI 

occurrence 

Surgical site infections- A type of HAI that patients acquire while receiving treatment 

before, during, or after surgical intervention 

Wound classification- classification of wounds based on degree of filthiness. Class 1: no 

contamination, Class 2: minimal contamination, Class 3: severe contamination. 

Wound infection, severity level 4.  
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

A literature review aims to aid a researcher in filling in knowledge gaps and expanding 

the foundations of a theory by examining many bodies of work in advance of the project 

at hand. It helps experts in the area learn more about their subject and opens up new 

avenues for investigation (Kraus et al. 2022).  

This section provided a comprehensive overview of previous research work conducted 

by other scholars in the same subject of interest. It provided a framework to further 

understand the determinants of SSIs and what is known about this study before collecting 

data. During this period, the researcher was able to note the gaps that were identified 

earlier by other scholars. The literature review involved extensive search for SSI related 

factors using online search through applications such as Google scholar, for the 

information using key words such as SSIs and HAIs .Only credible source sites were used 

such as WHO and CDC websites. A theoretical and conceptual framework were  applied 

to show the link between the variables under study that underpin the study. 

2.1.1. Prevalence of SSI 

WHO performed a thorough literature review on SSI in LMICs, analyzing 231 papers 

written in a variety of languages, and found an SSI incidence of 11.2%. According to the 

research, cancer patients had the highest incidence rate for laparotomy surgery (17.2%), 

followed by those undergoing orthopedic procedures (15.1%) and those undergoing 

general surgery (14.1%) (González S. et al. 2020).  

In another cross-sectional research, Khan et al. (2022) studied 132 patients who had 

undergone laparotomy in Pakistan and found that 40 of them (30.3%) had acquired a 
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surgical site infection. Reducing the number of SSIs can be achieved by the early 

identification of risk factors and the elimination of needless surgical delays.  

According to another study by (Khan et al. 2022) in a UK-wide assessment of surgical 

site infections (SSIs) on 339 women who had laparotomy as part of treatment for 

gynecological cancer. The results revealed that 54 women (16%) developed Surgical Site 

Infections, leading to more extended hospitalization and delays in delivering adjuvant 

medication.  

In another Chinese multicenter cross-sectional research on SSI after abdominal surgery, 

(Pannala et al. 2020) analyzed data from 5560 patients who had abdominal surgery at 68 

institutions. 163 (2.9% of the total) had SSI, of which 98 (60.1%) had infections in an 

organ or space, 19 (11.7%) had infections in the deep tissues, and 46 (28.2%) had 

superficial infections on the incision. The most common infectious agent was Escherichia 

coli. 

Seventy patients were included in a study of Saudi Arabian trauma laparotomy patients 

to determine the incidence of SSI and evaluate presenting variables associated with the 

development of SSI at the emergency department (ED). According to the author's 

findings, SSI is under-diagnosed in trauma laparotomy. (Anon 2023) found no correlation 

between SSI and patient characteristics, injury features, or acute surgical treatment. 

The prevalence of surgical site infections (SSIs) and associated variables were analyzed 

by (Udayakumaran et al. 2021) in a study of patients who had undergone laparotomy in 

a general surgical hospital in India. Results showed SSI incidence rate of 35.3% which 

was linked to advanced age, prolonged surgical time, and hospitalization. High blood 

sugar, tubal drainages, and prior laparotomies were also factors. 

Injured service members from Iraq and Afghanistan study was analyzed to determine 

what causes abdominal SSI. Patients who had exploratory laparotomies performed during 
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active military activities were included in the research. Eight percent of war victims had 

organ space SSI, four percent had deep incisional SSI, and four percent had superficial 

SSI. Compared to other severe traumas, the author finds that the SSI rate for laparotomies 

performed on war casualties is modest, at 14% (Hopkins 2020).  

The prevalence, risk factors, and drug profile of SSI-causing bacteria was evaluated in a 

prospective research study involving 294 patients at a hospital in Kigali. The incidence 

rate of SSI was 10.9% among patients who were monitored for 30 days after 

surgery.  Increased age, ASA class, surgical expertise, more than 2 hours of surgery, 

extended hospitalization, blood transfusion, and emergency procedures were all reported 

to increase the risk of surgical site infection (SSI). Klebsiella spp. and Escherichia coli 

were identified as the most common pathogens. The author concludes that regular 

monitoring and the use of an antibiotic strategy are crucial in the fight against SSIs (Ali, 

Gebretsadik, and Desta 2023). 

(Bunduki et al. 2024) performed a prospective hospital-based investigation on the 

occurrences, risk factors, causative agents, and susceptibility of SSI among 114 

emergency postoperative patients at a Referral Hospital in Uganda. The results showed 

that SSI was 16.4%, with a distribution of 5.9% superficial infections and 47.1% deep 

and organ space infections. Klebsiella pneumoniae was the primary cause in 50% of cases 

and Staphylococcus aureus in 27.8%. Anemia and wound class were the most significant 

risk factors for SSI. 

It was reported in a cross-sectional study of 120 patients scheduled for emergency 

laparotomy that the incidence rate of SSI was 30.8%. The study was performed at 

Kenyatta National Hospital (KNH), Kenya. SSI was linked to being male and to alcohol 

use in patients.  Other risk factors for surgical site infections were prolonged preoperative 
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and intraoperative time, unclean wounds, and perioperative blood transfusion. According 

to a recent study (Seth et al. 2022).  

Surgical site infections (SSIs) pose a significant challenge within global healthcare 

systems, exhibiting varying incidence rates across different regions and types of surgical 

procedures. A comprehensive literature review by the World Health Organization (WHO) 

highlighted an overall SSI incidence of 11.2% in low- and middle-income countries 

(LMICs); underscoring the widespread nature of these, infections and their implications 

for patient care. SSIs extend hospital stays, increase healthcare costs, and compromise 

patient recovery and treatment outcomes. The diversity of infection rates is evident in 

specific studies. For instance, Khan et al.'s research in Pakistan identified a notably higher 

SSI incidence of 30.3% among patients undergoing laparotomy, emphasizing local 

healthcare disparities and patient-specific factors. Conversely, a multicenter study in 

China, as reported by Zhang et al, (2020), recorded a lower incidence rate of 2.9% 

following abdominal surgeries, reflecting regional variations in surgical practices and 

infection control measures. 

This expanded paragraph provides a comprehensive overview of SSIs, their impact, and 

the regional disparities in infection rates. It offers insights into the broader context of 

healthcare challenges and strategies for effectively addressing surgical complications of 

post laparotomy patients. 

2.1.2. Patient-Related Factors 

2.1.2.1 Patient-Specific Factors and Comorbidities 

Patient-specific factors and comorbidities are critical determinants of surgical site 

infection (SSI) risk. Age is a significant factor, with older patients often experiencing 

higher rates of SSIs due to age-related immune system decline and slower wound healing 

processes (Bischoff et al. 2023). Advanced age (>55 years) has been consistently linked 
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to increased susceptibility to infections following surgery, attributed to impaired immune 

responses and prolonged recovery times (Gustafson et al. 2020). Chronic health 

conditions such as diabetes mellitus significantly increase infection risk by impairing 

immune function and delaying wound healing (Bischoff et al. 2023). Poor glycemic 

control, a common issue in diabetic patients, contributes to elevated blood glucose levels 

that promote bacterial growth and compromise immune responses (Al-Sayyar et al. 

2022). Furthermore, conditions like obesity can contribute to increased tissue trauma 

during surgery and impair wound healing due to decreased tissue perfusion (Pierpont et 

al. 2014). Obesity-related factors such as reduced oxygen delivery to tissues and impaired 

immune function further elevate SSI risk (Al-Sayyar et al. 2022). Low hemoglobin levels 

have been associated with poor tissue oxygenation, which can compromise wound 

healing and increase susceptibility to infections. According to (Maraş and Sürme 2023), 

financial and social burden by surgical site infections remains a major problem for many 

countries with approximately half of all surgical site infections being preventable through 

application of evidence-based practices (EBP). These practices should be integrated into 

the preoperative, intraoperative, and postoperative periods.  

2.1.2.2 Age 

(Muchuweti and Jönsson 2015) conducted a prospective analysis on 285 Harare, 

Zimbabwe patients to assess risk factors for abdominal surgical site infections (SSIs). The 

study revealed a high SSI rate of 26%, with older age emerging as a significant predictor 

of infection susceptibility. Among HIV-positive individuals, the SSI rate escalated to 

52%, underscoring the heightened vulnerability of immunocompromised older patients 

to postoperative infections. The findings from Muchuweti and Jönsson's study emphasize 

the imperative for healthcare providers to adopt age-specific approaches in perioperative 

care to mitigate SSIs effectively. By addressing age-related vulnerabilities and 
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implementing targeted interventions, healthcare teams can enhance patient safety, 

improve recovery outcomes, and reduce healthcare costs associated with postoperative 

complications 

Advanced age is associated with physiological changes that increase the risk of SSIs. 

Older adults often experience compromised immune responses, reduced skin integrity, 

and slower wound-healing processes, all contributing to a higher likelihood of infections 

following surgery. The presence of comorbidities such as diabetes mellitus, hypertension, 

and cardiovascular disease further exacerbates these risks by affecting overall health and 

immune function (Bischoff  P. et al. 2023). 

Furthermore, another study by Bella, F, (2023), found that prolonged hospital stays and 

increased healthcare utilization among older surgical patients highlight the significant 

economic and resource burden associated with managing SSIs. Effective infection 

prevention strategies tailored to the unique needs of older adults, including meticulous 

wound care, antimicrobial stewardship, and enhanced surveillance for early detection of 

infections, are crucial for optimizing surgical outcomes.  

Management of patients with HAIs requires broader-spectrum antibiotic regimen due to 

possibility of multidrug-resistant organisms, which can promote resistance. It is therefore 

important to control HAIs spread in healthcare facilities as a way of preventing 

antimicrobial resistance (Sartelli et al. 2024).  

2.1.2.3 Chronic Health Conditions 

(Skeie et al. 2018) conducted a comprehensive retrospective examination involving 249 

patients at an acute-care surgical hospital in the Ethiopia for a duration of 6 months to 

investigate how chronic health conditions contribute to surgical site infections (SSIs) risk. 

Their study highlighted several key findings noting that physiological impairment may 

exacerbate the risk of infections by impairing local immune responses at the surgical site. 
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The author recommended that Patients with history of chronic health conditions require 

special attention to decrease SSI occurrence. 

Moreover, the study identified that individuals requiring long-term mechanical 

ventilation had a significantly elevated SSI risk. This increased risk is likely 

multifactorial, involving prolonged hospital stays, invasive procedures associated with 

ventilation support, and the potential introduction of pathogens through ventilator 

equipment. The immunomodulatory effects of mechanical ventilation may also play a 

role in predisposing these patients to infections. 

Another important finding was the association between blood transfusions and higher 

rates of SSIs. While the exact mechanism is complex, it is speculated that transfusions 

may impair immune function or introduce infectious agents, thereby increasing the 

likelihood of postoperative infections. These findings underscore the critical need for 

proactive management of chronic conditions preoperatively. Strategies include 

optimizing respiratory function in COPD patients, minimizing invasive procedures where 

possible, and implementing rigorous infection control protocols in ICUs. By addressing 

these factors, healthcare providers can reduce the incidence of SSIs and improve 

outcomes for surgical patients with chronic health conditions (Mao et al. 2024).  

2.1.2.4 Nutritional Status 

(Skeie et al. 2018), conducted a study on association between nutritional risk and the 

incidence of SSI among 1194 surgical patients at a hospital in Bergen, Norway. The study 

specifically examined incidence of SSI within 30 days post-surgery, and the point-

prevalence of patients with nutritional risk. The findings showed a significant higher 

incidence of SSI among patients who had nutritional risk at 11.8% compared to those 

without risk.  The author concluded that SSI is more likely to occur among patients with 

nutritional risk factors, compared to those who have no risk The study highlights the 
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importance of preoperative nutritional assessment and intervention strategies in reducing 

the risk of SSIs. Healthcare providers should prioritize nutritional optimization in surgical 

candidates, including dietary counseling, supplementation as needed, and addressing 

underlying nutritional deficiencies. By enhancing nutritional status before surgery, 

healthcare teams can mitigate the risk of SSIs and improve overall surgical outcomes for 

patients undergoing elective laparotomies. This proactive approach supports recovery and 

reduces healthcare costs associated with postoperative complications. 

Optimizing nutritional status through targeted interventions is crucial for enhancing 

immune function, promoting wound healing, and reducing the incidence of SSIs in 

surgical patients. 

Another cohort study by Muhamud and others was conducted on 93 patients undergoing 

elective laparotomy at a Hospital in Jakarta, among them (48) had adequate protein while 

another cohort of 45 had inadequate protein. Patient were monitored for 30 days 

postoperatively to assess SSI complications. The study assessed relationship between pre-

operative protein adequacy and post-elective laparotomy SSI occurrence. Findings 

showed that the pre-operative protein adequacy and pre-operative albumin levels were 

strongly associated with SSI occurrence. The findings underscored the critical influence 

of nutritional status on postoperative outcomes. Low levels of total blood proteins, 

indicative of poor nutritional status, were significantly associated with a higher incidence 

of SSIs. Adequate protein intake is essential for maintaining immune function, tissue 

repair, and wound healing. Thus, deficiencies in protein levels can impair these vital 

functions, compromising the body's ability to combat infections effectively at the surgical 

site. Moreover, malnutrition, characterized by deficiencies in essential nutrients such as 

vitamins and minerals, further exacerbates the risk of SSIs. Poor nutritional status can 

lead to weakened immune defenses, delayed wound healing, and increased infection 
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susceptibility. This is particularly relevant in surgical patients, where the stress of surgery 

and the metabolic demands of healing necessitate optimal nutrient intake for optimal 

recovery (Muhamad, Manikam, and Syaiful 2023).  

2.1.3. Institutional Related Factors 

2.1.3.1 Surgical Technique and Procedure Characteristics 

Duration of Surgery: Prolonged surgical procedures are associated with an increased 

risk of SSIs. Extended operative times can lead to greater exposure of tissues to potential 

contaminants, prolonged anesthesia, and increased manipulation of tissues, all of which 

contribute to higher infection rates. Studies consistently show that shorter surgical 

durations correlate with lower SSI incidence rates (Bucataru et al. 2024). 

Procedure Complexity: The complexity of the surgical procedure itself can influence 

infection rates. Surgeries that are more intricate often involve extensive tissue 

manipulation, longer operative times, and greater exposure to foreign materials (such as 

prosthetics or implants), all of which can increase the likelihood of infections. Surgeons 

must carefully assess the complexity of each procedure and take appropriate precautions 

to minimize the risk of SSIs. (WHO, 2016) 

Tissue Handling and Contamination Control: How tissues are handled during surgery 

and the effectiveness of contamination control measures influence SSI risk. Proper 

aseptic techniques, including strict adherence to sterile protocols, antimicrobial 

prophylaxis, and maintenance of a clean surgical environment, are crucial in preventing 

infections. Any breach in these practices can lead to microbial contamination of the 

surgical site and subsequent infections. (Meyer K. et al, 2021) 

Evidence-Based Practices: Implementing evidence-based practices such as antibiotic 

prophylaxis guidelines, surgical checklists, and standardized operating procedures can 

significantly reduce SSI rates. These practices help ensure consistent adherence to 
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infection prevention protocols across surgical teams and healthcare facilities. (CDC, 

2020) 

Patient-Specific Factors: Additionally, patient-specific factors such as age, underlying 

health conditions (e.g., diabetes, immunosuppression), and preoperative preparation (e.g., 

optimization of nutritional status smoking cessation) play pivotal roles in determining 

SSI risk. Tailoring surgical management strategies to address these factors can further 

mitigate the likelihood of postoperative infections (Bucataru et al. 2024). 

Technological Advances: Advances in surgical technologies, such as improved wound 

closure techniques, antimicrobial-coated sutures, and developing specialized wound 

dressings (as negative pressure wound therapy); reduce SSIs by promoting optimal 

wound healing and minimizing microbial colonization. (Hopkins, Brent. 2020.) 

2.1.3.2 Intraoperative Events and Complications 

Intraoperative adverse events (IAEs) are pivotal moments during surgery where 

unforeseen complications, such as bowel or vessel injuries, can occur, significantly 

heightening the risk of surgical site infections (SSIs). These events prolong operative 

times and introduce contamination risks directly into the surgical site. A study conducted 

in Massachusetts highlighted that IAEs, particularly injuries to the bowel (44%) and 

vessels (29%), were strongly associated with an increased overall incidence of SSIs 

(Dangen 2022).  

The occurrence of these complications underscores the critical importance of maintaining 

meticulous surgical technique, ensuring effective intraoperative monitoring, and 

promptly managing any adverse events as they arise. To mitigate these risks, healthcare 

providers should adhere rigorously to established surgical protocols, enhance training for 

surgical teams to recognize and respond swiftly to complications, and leverage advanced 

technologies such as intraoperative imaging and monitoring systems. These technologies 
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enable real-time detection and intervention, reducing the likelihood of complications that 

could lead to SSIs (Bucataru et al. 2024). 

Furthermore, implementing strategies to minimize tissue trauma during surgery, optimize 

tissue perfusion through adequate hemodynamic management, and employ advanced 

wound closure techniques can all significantly lower SSI rates associated with 

intraoperative events. The use of wound protectors and application of negative-pressure 

wound therapy may be effective in reducing SSIs and it may be an option to take into 

consideration especially in patients with a high risk of infection. In addition, 

Intraoperative normothermia is significant in reducing SSIs especially using active 

warming devices in the operating room. (De Simone, B, 2020) 

A study was conducted on financial implications of SSIs on patient outcomes in low- and 

middle-income countries. The study found that proactive measures not only enhance 

patient outcomes by reducing the incidence of infections but also yield substantial cost 

savings by decreasing the length of hospital stays and the need for additional post-

operative care. However, the researcher recognized the fact that resource-limited health 

institutions are not adequately equipped to prevent the occurrence of these infections 

(Kraus et al. 2022).  

In conclusion, addressing intraoperative events and complications with a comprehensive 

approach that prioritizes preventive measures and rapid response capabilities is 

paramount in mitigating the risk of SSIs. By continually refining surgical practices and 

integrating technological advancements, healthcare providers can safeguard patient well-

being and optimize the overall quality of surgical care. 

2.1.3.3 Postoperative Care and Wound Management 

Postoperative care practices and wound management techniques are crucial in 

determining the incidence of surgical site infections (SSIs) following laparotomy and 
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other surgical procedures. Proper wound care promotes healing and mitigates the risk of 

infections, which can significantly affect patient recovery and hospital outcomes 

(Zabaglo M, 2024) 

Various studies have examined different approaches to wound management, highlighting 

the complexities and challenges in reducing SSI rates. For instance, research from 

Australia evaluated the use of negative pressure wound therapy, such as PICO dressings, 

in closed laparotomy incisions. Contrary to expectations, this study did not demonstrate 

a significant reduction in SSI rates compared to standard dressings (Norman et al. 2022). 

These findings suggest that while advanced wound care technologies like PICO dressings 

may offer benefits in specific scenarios, their universal application may not uniformly 

decrease infection risks across all patient populations. 

Effective postoperative care strategies encompass various interventions to optimize 

wound healing and prevent infections. Key components include early mobilization of 

patients to improve circulation and reduce the risk of complications, vigilant monitoring 

for signs of infection such as wound erythema or purulent discharge, and strict adherence 

to evidence-based wound care protocols. These protocols often involve the timely 

removal of surgical drains and sutures, appropriate use of antimicrobial agents based on 

susceptibility testing, and patient education on wound hygiene practices. (Zabaglo M, 

2024) 

Prevention and management of surgical infections should be approached in a 

collaboration way among all healthcare professionals with diverse knowledge and 

experience Furthermore, implementing multidisciplinary care teams that coordinate 

closely with surgeons, infectious disease specialists, and nursing staff is essential for 

comprehensive postoperative care. Such collaborative efforts facilitate timely 
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identification and management of potential complications, reducing the incidence of SSIs 

and improving overall patient outcomes (Sartelli et al. 2024) 

In conclusion, while advancements in wound care technology continue to evolve, the 

effectiveness of postoperative care in preventing SSIs lies in a multifaceted approach that 

integrates evidence-based practices, patient-centered care, and interdisciplinary 

collaboration. By prioritizing meticulous wound management and proactive infection 

prevention strategies, healthcare providers can enhance surgical outcomes and promote 

faster patient recovery. 

2.2. Theoretical Framework 

The global demographic landscape is experiencing a significant shift as populations’ age 

at an unprecedented rate. The geriatric population, typically defined as individuals aged 

65 and above, is proliferating, bringing unique challenges related to health, social care, 

and quality of life to the forefront. Enhancing the quality of life for elderly individuals is 

a pressing concern that necessitates developing and implementing practical service 

delivery approaches. These approaches encompass a broad spectrum of services, 

including healthcare, social support, and community-based initiatives, all aimed at 

addressing the multifaceted needs of older adults. 

Numerous factors, including physical health, mental well-being, social engagement, and 

access to essential services, influence the quality of life in geriatric populations. As 

individuals age, they often face an increased prevalence of chronic diseases, mobility 

issues, and cognitive decline, which can significantly affect their daily functioning and 

overall well-being. Additionally, social isolation and loneliness are shared among the 

elderly, further exacerbating their health outcomes. Therefore, a holistic approach to 

service delivery that integrates medical care, psychosocial support, and community 
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resources is essential to enhance the quality of life for this demographic. (Ellis,et al 

G.2017). 

Service delivery approaches play a crucial role in addressing these challenges. Effective 

healthcare services, including preventive care, chronic disease management, and 

rehabilitative services, are fundamental to maintaining and improving physical health 

among the elderly. Moreover, social services that provide opportunities for social 

interaction, mental stimulation, and emotional support are vital in promoting mental 

health and preventing social isolation. Community-based programs, such as senior 

centers, recreational activities, and volunteer opportunities, foster a sense of belonging 

and purpose, contributing to a higher quality of life. 

Despite the recognized importance of these services, there are significant variations in 

their availability, accessibility, and effectiveness across different regions and populations. 

Socioeconomic status, geographic location, and cultural background can influence how 

much elderly individuals benefit from these services. Evaluating the role of various 

service delivery approaches in enhancing the quality of life among geriatric populations 

is essential to identify best practices, address gaps in service provision, and inform policy 

development. 

The research centered on the environmental theory developed by Florence Nightingale in 

the 1860s focused on 13 canons, including proper ventilation and warmth, healthy food, 

beds and bedding, cleanliness, and observation of the sick. 

The patients' internal and external factors influence their health, guiding the nurse's 

initiative to configure the environment and gradually restore their health. 

Applying Nightingales' environmental theory to research may help avoid SSIs and 

promote a more evidence-based approach to patient care. Florence Nightingale described 

nursing as "the act of utilizing the patient's environment to assist him in his recovery." 
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Nurses can identify pathogens within patients' environments through culture swabs and 

destroy them before they affect the patient. 

To promote wound healing and avoid the spread of infection, a patient who has had a 

laparotomy and is admitted to the hospital must adhere to specific environmental 

standards, such as infection prevention measures and a safe environment ideal for positive 

outcomes (Scalise et al. 2016).  

By applying her theoretical concepts while providing care, such as using an aseptic 

technique in the operating room during a laparotomy or providing adequate wound care 

in the ward, nurses significantly contribute to SSI prevention (Rana 2021).  

External environmental factors such as prolonged hospital stay and lack of environmental 

hygiene expose patients to post-laparotomy SSIs. Nightingale states that dirty bed linen 

and poor hygiene may also promote the growth of pathogens leading to SSIs; hence, 

nurses must ensure patients' linen is clean, which is a critical factor in infection control. 

Failure to practice proper IPC, such as hand hygiene, promotes cross-infection from 

health care workers to patients or from one patient to another through care providers, 

leading to post-laparotomy SSI. Petty management, in theory, refers to the continuity of 

care where nurses must closely observe the patient for early recognition of infection and 

prompt intervention. This is achieved through observation of vital signs such as blood 

pressure, body temperature, respiration rate, blood sugar and oxygen saturation of the 

patient. 

Internal environmental factors, according to Nightingale's theory, include healthy eating 

habits such as well-balanced diet. Poor nutrition compromises the patient's immune 

system, leading to poor healing of wounds. A patient who has undergone laparotomy 

requires a well-balanced diet to support inflammatory process, promote cellular activity 

and collagen deposition necessary for wound healing. Elderly patients, especially those 



 

25 

 

with comorbidities, require good nutrition to promote the body's immune system, as they 

are prone to post-laparotomy SSIs. Nurses can advocate for proper policies that address 

good nutrition for hospital patients, liaise with other stakeholders to assess the reason for 

unhealthy food practices in the community, and institute measures to promote better 

practices. This can be achieved through collaborative management and engagement 

through Public Private Partnership (PPP) 

2.2.1 Germ Theory of Disease 

The Germ Theory of Disease, proposed by Louis Pasteur and Robert Koch, states that 

microorganisms, such as bacteria, viruses, fungi, and parasites, cause many diseases. In 

service delivery, this theory underscores the importance of infection control, particularly 

in healthcare settings frequented by elderly populations and patients with comorbidity 

who are often more susceptible to infections due to weakened immune systems. 

(Cavaillon, J.-M., & Legout, S. 2022). 

For instance, surgical site infections (SSIs) can occur when pathogens are introduced 

during surgery if they are not adequately controlled. Factors such as inadequate 

sterilization of surgical instruments, improper surgical techniques, or contamination of 

the surgical site can all contribute to the introduction and proliferation of pathogens, 

leading to SSIs. Understanding and adhering to strict aseptic techniques, proper 

sterilization of surgical equipment’s and other infection control measures are crucial for 

preventing SSIs based on this theory  

2.2.2 Host-Pathogen Interaction Theory 

The Host-Pathogen Interaction Theory focuses on the dynamic relationship between the 

host (patient) and the pathogen (microorganism). It emphasizes that the host's 

susceptibility to infection depends not only on the virulence of the pathogen but also on 

the host's immune response and physiological condition. For SSIs, factors such as the 
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patient's nutritional status, immune function, comorbidities (e.g., diabetes, obesity), and 

age can influence their susceptibility to infection. Patients with compromised immune 

systems or underlying health conditions are more vulnerable to SSIs due to their reduced 

ability to combat pathogens effectively. This theory underscores the importance of 

assessing and optimizing patient-specific factors through strengthening their body 

immune system to minimize infection risks during and after surgery (Jo. K, 2019). 

The Host-Pathogen Interaction Theory is pivotal in understanding and preventing surgical 

site infections (SSIs) among elderly populations. Elderly patients often present unique 

challenges due to their physiological conditions and comorbidities. For example, poor 

nutritional status, common in older adults, can impair wound healing and reduce the 

effectiveness of the immune response. Immune function generally declines with age, 

making elderly individuals more susceptible to infections. Additionally, conditions such 

as diabetes, HIV, various types of cancers and obesity can exacerbate these 

vulnerabilities. Diabetes, for instance, is associated with poor circulation and neuropathy, 

which can delay wound healing and increase the risk of infection. Obesity can complicate 

surgical procedures and increase the likelihood of infection due to factors like reduced 

blood flow to fatty tissues and difficulties in maintaining aseptic conditions during 

surgery. 

2.2.3 Biofilm Theory 

Biofilms are communities of bacteria that adhere to surfaces and are embedded in a 

protective matrix of extracellular polymeric substances (EPS). They can form on medical 

devices, surgical implants, or tissues, making them highly resistant to antibiotics and 

immune responses. In the context of SSIs, biofilm formation on surgical wounds or 

implanted devices can contribute to persistent infections that are difficult to treat. This 

theory suggests that strategies to prevent biofilm formation, such as proper wound care, 
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antimicrobial dressings, and timely removal of surgical drains or implants, are essential 

for reducing the incidence of SSIs. Understanding the role of biofilms in SSIs highlights 

the need for comprehensive infection prevention protocols that target both planktonic 

bacteria and biofilm-associated infections (Li, P et al, 2023) 

This theory emphasizes that a one-size-fits-all approach to infection prevention is 

inadequate. Instead, a personalized assessment of each patient's risk factors is necessary. 

This involves preoperative evaluations that consider nutritional supplementation for 

malnourished patients, strict glycemic control for diabetic patients, and tailored surgical 

techniques to accommodate obese patients. Moreover, optimizing immune function 

through strategies such as vaccinations and minimizing immunosuppressive medications 

can enhance the host's ability to combat infections. 

2.3. Conceptual Framework 

The conceptual framework helps in integrating different variables and bringing out the 

aspect of their connections, showing why the study is significant. In this study, level of 

SSI was the dependent variable whereas patient-related factors and institution-related 

factors were the independent variables. The conceptual framework helped the researcher 

in showing how the independent variables can influence the dependent variables. 
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Figure 1:.Conceptual framework (Modified from CDC, 2020 guidelines) 
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2.4. Summary of Literature Review 

There are many published research studies on Surgical Site Infections (SSI) post-

laparotomy globally, but the African context, including Kenya, is under-studied. This is 

a concern because research helps in evidence-based practice, and relying on global 

findings in prevention and management of surgical wounds in a low economical settings 

may be misleading as their resource settings differ. 

As detailed in the above literature review from different authors globally, regionally, and 

locally, different studies have different findings on SSI post-laparotomy. However, it is a 

global concern. Findings from low- and middle-income countries (LMICs) are exciting, 

as statistics, show SSI incidences are as high as 30%. This eventually translates to a high-

cost impact on already economically strained settings. According to one author, SSIs are 

associated with a 2-to 11-fold increase in the risk of mortality, and 75% of SSI-associated 

deaths are directly attributable to the SSI. Other authors have also supported this, 

indicating a retrogression from the Sustainable Development Goal (SDG) 3, which 

addresses healthy lives and promotes well-being for all. 

Based on several findings in this study, the most common isolated pathogens include 

Escherichia coli, Klebsiella pneumoniae, Staphylococcus aureus, and Enterococcus 

faecalis. Factors commonly associated with SSI, according to a majority of the findings, 

include preexisting conditions such as malignancy, diabetes, excess blood loss 

intraoperatively, hypotension, wound class, prolonged duration of the procedure, low 

hemoglobin, low albumin, high blood glucose, and emergency surgery. Prolonged 

operation duration and post-trauma laparotomy are also associated with SSI. Patients with 

SSI experience prolonged hospitalization and longer ICU occupancy times. 

These findings show that post-laparotomy Surgical Site Infections status has not been 

studied exhaustively, as published literature has yet to reveal the actual situation in 
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developing countries, such as Kenya. Thika Level 5 Hospital represents a low-resource 

facility, and study findings on SSIs post-laparotomy are significant for generalizability. 

This was an essential guide to the researcher's current study. 

Additional Insights and Gaps Identified 

1. Lack of Context-Specific Data: 

There is a clear gap in research specific to the African context, including Kenya. Many 

global studies do not account for the unique challenges faced by healthcare systems in 

these regions, such as limited resources, different healthcare practices, and varying 

patient demographics. 

2. Economic Impact 

High SSI rates in LMICs lead to increased healthcare costs, which are particularly 

burdensome to individuals, families and the community including economic strain for 

already strained healthcare systems. This includes costs related to extended hospital stays, 

additional treatments, and increased use of ICU facilities. The economic implications of 

high SSI rates need more focused research in African countries to develop cost-effective 

strategies for prevention and management. This is the very reason as to why this study is 

important. 

3. Pathogen Variability 

The prevalence of certain pathogens such as E. coli, K. pneumoniae, S. aureus, and E. 

faecalis might differ due to regional variations in microbial flora, antibiotic resistance 

patterns, and infection control practices. More localized studies can help in tailoring 

antibiotic stewardship programs and infection control protocols specific to the regional 

pathogen profiles. 

  



 

31 

 

4. Risk Factors 

While many studies have identified common risk factors such as diabetes, malignancy, 

and intraoperative blood loss, the relative contribution of these factors might differ in 

resource-limited settings. Socioeconomic factors, nutritional status, and access to pre- 

and post-operative care could also play significant roles and need to be studied in the 

context of Kenyan healthcare facilities. 

5. Impact on Patient Outcomes 

The prolonged hospitalization and increased ICU stays associated with SSIs have a 

profound impact on patient outcomes. Studies focusing on the quality of life, long-term 

health consequences, and patient satisfaction in the context of post-laparotomy SSIs in 

Kenya are lacking and could provide valuable insights for healthcare providers and 

policymakers. 

6. Strategies for Improvement 

Research is needed to evaluate the effectiveness of different strategies for preventing and 

managing SSIs in low-resource settings. This includes the feasibility and impact of 

implementing advanced infection control measures, surgical techniques, and 

postoperative care protocols tailored to the local context. 

Conclusion 

The existing literature highlights the global concern of SSIs post-laparotomy but reveals 

significant gaps in understanding and addressing this issue in the African context, 

particularly in Kenya. Thika Level 5 Hospital serves as a representative case for studying 

these gaps and developing context-specific interventions for low resource settings. The 

current study aims to fill these gaps and provide evidence-based recommendations for 

improving surgical outcomes and patient care in resource-limited settings. 
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CHAPTER THREE 

MATERIAL AND METHODS 

3.1. Introduction 

Methodology is the systematic, theoretical analysis of the methods applied to a field of 

study. It comprises analyzing the methods and principles associated with a branch of 

knowledge. This section will contain the study design, study location, target population, 

sampling techniques, sample size determination, data collection procedure, validity and 

reliability of the study, data management, and ethical consideration. 

3.2. Study Design 

To investigate the causes and rates of SSIs in patients who have had laparotomies at Thika 

Level 5 Hospital in Kiambu County, Kenya, researchers used analytical Cross-sectional 

study design. The study design was used because it is relatively cheaper compared to 

other study designs bearing in mind that the researcher did not have any financial support 

and was using out of pocket to support the project. The design was also suitable as it 

provided timely description of key items being studied in a short period as the researcher 

was bound to timelines of completing the study within the limited period. 

3.2.1. Study Variables 

Prevalence of SSI served as the dependent variable in the research, with patient- and 

hospital-related factors serving as the independent variables. 

3.2.2. Independent Variables 

Factors unique to the patient and those unique to the institution served as independent 

variables.  A patient's demographics, nutritional status, surgery, comorbidities, smoking 

habits, and wound classification are all relevant variables. 

Timing of prophylactic antibiotics, pre- and intra-operative duration, hospital stays, IPC 

practices, hospital protocols, staff education on surgical site infections (SSIs), and 
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environmental cleanliness are all aspects of an institution that might affect the risk of 

SSIs. 

3.2.3. Dependent Variables 

The Prevalence of surgical site infections among post laparotomy patients at Thika Level 

5 Hospital were the study's dependent variable. 

3.3. Location of Study 

The hospital chosen for the research was Thika Level 5, which is located in Thika Sub-

County of Kiambu County, Kenya. The institution lies approximately 300 meters from 

Thika’s Central Business District (CBD) and is close to Mount Kenya University (MKU). 

Geographically, the hospital is situated at a latitude of -1.0424429 and a longitude of 

37.07744. 

Established in 1941 during the colonial era, the facility initially served as a sub-district 

hospital and has gradually grown to its current status as a Level 5 hospital. It now has a 

bed capacity of 500, including cots, and a catchment population of approximately 500,000 

people. Thika Level 5 Hospital comprises three main sections: out-patient, in-patient, and 

reproductive health units. 

The hospital acts as a referral center for lower-level facilities (Levels 2, 3, and 4), as well 

as private and faith-based institutions in the surrounding area. Furthermore, it serves as a 

training hospital for various medical teaching institutions, including medical and nursing 

students, among other cadres. The hospital offers a wide range of services that include 

preventive, promotive, curative, and rehabilitative health services. 

3.4. Target Population 

All hospital patients who underwent laparoscopic procedures throughout the research 

period were included. Roughly, 60% of all major procedures performed in the surgical 
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departments are laparotomies, accounting for about 110 cases each month. Total number 

of nursing staff deployed in the surgical and gynecological wards are sixty-eight nurses. 

The inclusion criteria is used to identify the research population in a reliable and 

consistent way. In contrast, the exclusion criteria determine which individuals or groups 

are not eligible for the study (Garg 2016).  

3.4.1. Inclusion Criteria 

All patients in surgical and gynecology units of Thika's level 5 hospital who had 

undergone a laparotomy were included in the research since they had the characteristics 

required for the study and all the variables of interest were available.  

3.4.2. Exclusion Criteria 

Patients who underwent laparotomy elsewhere and were referred to Thika Level 5 

Hospital for follow-up care were not eligible to participate in the research since some 

variables that were critical for the study was missing such as preparation of patient before 

surgery. In addition, those who were critically ill or had unstable medical conditions were 

excluded because they could not consent due to their unstable health condition. 

3.5. Sampling Techniques 

Andrade (2020) suggests that researchers use correct sampling techniques before entering 

a study. Therefore, it is essential that the sample accurately reflect the whole population. 

The study relied on systematic random sampling to guarantee that the study's sample 

accurately reflects the population as a whole. The first participant was randomly selected 

while the other participants were selected at a specified interval of one. The study hence 

identified the one hundred and sixty one patients using the following sequence 1, 3, 5, 7, 

9, 11, etc. 
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3.6. Sample Size Determination 

According to Bhardwaj et al. (2024), it is crucial to understand how to calculate a sample 

size for various research designs. Different sample size calculation methods are 

significant depending  on study design and stated  variables of interest that are used in the 

study. 

Since the number of laparotomy patients at TL5H are yet to be discovered, the study 

relied on Cochran’s (1977) calculation for an infinite population. 

Given the lack of reported SSI rates in hospitals, the researcher used a value of 0.5 as a 

proportion of patients affected by SSI. 

To determine what constitutes a statistically valid sample size for proportions, Cochran 

(1977) proposed the following formula: 

𝑛𝑜 =    
𝑍2𝑝𝑞

𝑒2                                           

The sample size is denoted by no. 

At a 95% confidence level, Z = 1.96 is the crucial number that was chosen. 

p - Proportion of an attribute that is present in the population, denoted by q = 1-p  

e- Permissible threshold of sample error 0.05. 

𝑛𝑜 =    
1.962×0.5×0.5

0.052    =384.16 

This results is a sample size of 385. 

A further formula by Fisher et al. was applied since the population size is smaller than 

10,000, to find the optimal sample size. 

𝑛𝑓 =
𝑛

1+𝑛
𝑁

  

Where: nf = the target sample size; n = the actual sample size 

N - Predicted total number of people.  
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Approximately 110 laparotomies are performed each month in surgical and gynecology 

departments. The study lasted for three months, and the researcher had estimated that 330 

laparotomies would be performed during that time: 

𝑛𝑓 =
385

1+385
330

  

𝑛𝑓 = 177.4  

𝑛𝑓 = 178 Patients 

The sample size was increased by 10%, to 196 patients, to account for dropouts and 

minimize bias. 

3.7 Data Collection and Research Instruments 

According to Garg (2016), the research team needs study instruments that are 

understandable and easy to use. They should be appropriate for the study and address the 

research objectives.  

As stated by the CDC (2016), patient-based surveillance is essential for SSI monitoring. 

Medical records, surgical clinics, patient files, laboratory and imaging, patient 

questionnaires through mail and telephone, and other post-discharge surveillance 

measures was used to track down and investigate SSIs after patients have been released 

from the hospital. 

Quantitative data on patient-related variables and institutional factors as SSI predictors 

were collected using a structured questionnaire designed by CDC guidelines and 

recommendations.  Patients were identified and selected for interview during their 

follow- up clinic at two weeks. A checklist tool for SSI surveillance, and hospital policies 

and staff training for preventing and managing SSIs was used to evaluate hospital 

protocols. 
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3.8 Pretesting of Data Tools  

3.8.1 Validity  

To obtain accurate findings, research instruments must be validated to determine how 

well they measure the construct of interest. The researcher tested the data tool in Kiambu 

County's level 5 hospital due to its equivalent status in the Kenyan healthcare hierarchy 

as Thika level 5 hospital. The questionnaires utilized for the pretest were a total of twenty 

(20), which was 10% of the total number of desired sample size, calculated from a total 

sample size of. 196. The researcher evaluated data tools to comprehend the intent of the 

questions and language used and how they relate to study objectives. The errors found 

were fixed accordingly. 

3.8.2 Reliability 

An assessment tool's reliability produces stable and consistent results with minimal error. 

The researcher tested the instruments to ensure they were reliable, sensitive, and specific. 

The split-half Cronbach's alpha test was used to calculate instrument reliability, and 

instruments were calibrated to an alpha of 0.7 

3.9 Data Management and Analysis 

The questionnaire was double-checked for accuracy and completeness before the data 

was coded and entered into a computer. Statistical Package for the Social Sciences (SPSS) 

version 25.0 was used for the analysis. The study used descriptive and inferential analysis 

to analyze the objectives. In descriptive analysis, it provided frequencies and percentages, 

while inferential analysis was to test the correlation between variables; the researcher 

utilized the chi-square test for associations, with a p-value less than 0.05. 
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3.10 Ethical Consideration 

Respect for individual autonomy, beneficence, non-maleficence, confidentiality, and 

justice are fundamental ethical concepts that Bhaskar et al. (2016) identify that must be 

upheld in any study involving human subjects. 

The researcher assured beneficence by checking that the study's outcome benefits the 

participants directly or indirectly. The results will be sent to the appropriate body to 

facilitate their implementation.  

Accordingly, by the non-maleficence principle, the researcher ensured priority of the 

well-being of patients and other study participants to minimize their risk of purposeful 

injury as they participated in the study. 

To be just, the researcher made sure that participants in the study were equally distributed 

and as well, as benefits. 

No identifying information, such as names or addresses, was required in the data-

collecting tool. Before participating in the research, all respondents were asked to sign an 

informed consent form to ensure their confidentiality. No one was forced to take part 

against his or her will.  

Mount Kenya University's Ethical Research Committee (ERC), Kenya's National 

Commission for Science, Technology, and Innovation (NACOSTI), and Kiambu 

County's Health Management Team (CHMT) granted permission for the study to be 

conducted. The researcher also applied for permission from the ethical committee at 

TL5H and notified the unit managers of the study's purpose to solicit their cooperation.  
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CHAPTER FOUR  

DATA ANALYSIS AND PRESENTATION OF FINDINGS 

4.1 Introduction 

This chapter presents the results to address the research objectives related to the 

Prevalence of surgical site infections (SSIs) among post laparotomy patients at Thika 

Level 5 Hospital, Kiambu County. The analysis focuses on three main aspects: the overall 

Prevalence of SSIs, patient-related factors influencing SSIs, and institutional-related 

factors influencing SSIs. The study employed descriptive and inferential statistical 

analysis. 

4.2 Response Rate 

According to Quiera S et al, (2021),tough there’s no published  cusp for defining adequate 

rate of response, 80% or higher is an excellent response for ensuring good validity and 

reliability. The response rate for Thika level 5 study was 161 out of 196, indicating a 

participation rate of approximately 82%. The response rate reflects a substantial 

participation rate among post laparotomy patients laparotomy in the surgical and 

gynecology units of Thika's level 5 hospitals. This high response rate suggests a 

significant level of engagement and cooperation from the patients included in the study. 

It indicates a strong willingness among the participants to contribute to the research by 

providing relevant information about their experiences with laparotomy and any 

occurrences of surgical site infections (SSIs). 

4.3 Reliability Analysis 

Reliability analysis was conducted to assess the internal consistency of the research 

instrument using Cronbach’s Alpha. A higher Cronbach’s Alpha value (≥ 0.7) indicates 

good reliability, ensuring that the measurement tool consistently captures the intended 

data. Table 1 presents the reliability scores for the key variables in this study.  
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TABLE 1: RELIABILITY ANALYSIS 

Test Item  Cronbach's Alpha N of Items 

Determination of the incidence of SSIs among post 

laparotomy patients in the surgical unit at Thika level 

5-hospital 

.852 2 

Establishment of the patient-related factors that 

influence SSIs among post laparotomy patients in the 

surgical unit at Thika level 5 hospital 

.932 10 

Determination of the institutional-related factors that 

influence SSIs among post laparotomy patients in the 

surgical unit at Thika level 5 hospital 

.785 6 

Total .856 18 

 

The reliability analysis revealed that all subscales exceeded the minimum threshold of 

0.7, indicating good to excellent internal consistency across the instrument. Notably, the 

subscale measuring patient-related factors demonstrated the highest reliability with a 

Cronbach’s Alpha of 0.932, reflecting a very high level of internal consistency among its 

ten items. Despite comprising only two items, the subscale on institutional-related factors 

also showed a respectable reliability score of 0.785, which is commendable given that 

reliability often decreases with fewer items. The overall reliability of the entire 

instrument, measured across 18 items, yielded a Cronbach’s Alpha of 0.856, affirming 

the robustness and consistency of the tool. These findings confirm that the research 

instrument is both reliable and suitable for measuring factors associated with Surgical 

Site Infections (SSIs) among post-laparotomy patients at Thika Level 5 Hospital. 

4.4 Demographic Data 

Surgical Male ward had 72 patients (44.7 of the total). Surgical Female 2 had 41 patients, 

making up 25.5% of the total, indicating a significant number of female surgical patients. 

Gynecological Female 6 had 48 patients, representing 29.8% of the total. The gender split 

was relatively balanced with a slight female majority (52.8%). The patients' education 

levels varied from primary to tertiary 
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Table 2: Demographic Data 

Test Item Category Frequency Percent 

Ward/Unit Surgical Male 72 44.7 

 Surgical Female 2 41 25.5 

 Gynecological Female 6 48 29.8 

Age 25-34 16 9.9 

 35-44 32 19.9 

 45-54 64 39.8 

 Above 55 years 49 30.4 

Gender Male 76 47.2 

 Female 85 52.8 

Education Primary 49 30.4 

 Secondary 68 42.2 

 Tertiary 44 27.3 

    

    

    

 

Figure 2: Ward/Unit of the respondent 

In terms of the age of patients ranged from 25 years to above 55, showing a wide age 

distribution. This was graphically presented on the column bar below. 

 

Figure 3: Age of the respondent  
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4.5 Prevalence of SSIs among Post Laparotomy Patients in the Surgical Unit  

4.5.1 Prevalence of SSIs among Post Laparotomy Patients  

Of the total 161 patients, 24 developed SSI, which accounts for 14.9% of the total. The 

majority, 137 patients (85.1%), did not develop SSI. Based on these figures, SSI occurred 

in a minority of patients in this study or population.  

The table below presents data on whether patients developed Surgical Site Infections 

(SSI) after surgery. 

Table 3: Surgical Site Infections development 

 Frequency Percent 

Yes 24 14.9 

No 137 85.1 

Total 161 100.0 

IF Yes SSI 

occurred 

0-7 days 19                 79.2% 

8-14 days 5                 20.8% 

 

Among the patients who developed SSIs, the majority, 19 out of 24 cases (79.2%), 

experienced infection within the first 0-7 days post-surgery. A smaller proportion, 5 cases 

(20.8%), developed infections between 8-14 days after surgery. 

Below is a graphically represented of Surgical Site Infections development showing 

minority developed SSI with 14.9% 

4.5.2 Symptoms of SSIs among Post Laparotomy Patients in the surgical unit among 

patients who developed surgical site infections 

The symptoms reported among those with SSIs varied. Swelling or inflammation was 

observed in 8 cases (33.3%), while pain, tenderness, and fever were each reported in 4 

cases (16.7%). Notably, there was no redness or erythema at the operation site, abscess 

formation, wound bursting, or identified pathogens through culture. However, pus 
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drainage from the surgical site was noted in 8 cases (33.3%). No other symptoms were 

reported in this group. 

Table 3 presents data on the symptoms of surgical site infections (SSIs) observed among 

patients who underwent laparotomy in the surgical unit, detailing the timing of infection 

onset and associated symptoms 

Table 4: Symptoms of SSIS among Post Laparotomy Patients in the surgical unit 

among patients who developed surgical site infections 

Test Item  F % 

Symptom Swelling or inflammation 8 33.3% 

Pain or tenderness 4 16.7% 

Fever 4 16.7% 

Redness or Erythema at 

operation site 

0 0.0% 

Pus drainage from the surgical 

site 

8 33.3% 

Abscess 0 0.0% 

Wound burst 0 0.0% 

Identified pathogen through 

culture 

0 0.0% 

Other 0 0.0% 

 

4.6 Patient-related Factors that Influence SSIs among Post Laparotomy Patients. 

Indication 

The second objective was to determine patient-related Factors that Influence SSIs among 

post Laparotomy Patients and the results were presented as below. 

4.6.1 Indication/ surgical diagnosis that led to laparotomy 

Cross-tabulation was performed on the data on the indications or surgical diagnoses that 

led to laparotomy. Their corresponding rates of surgical site infection (SSI) provide a 

detailed view of how different conditions are associated with SSIs. This information can 
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be critical for understanding patterns and improving surgical care and infection control 

practices. 

Findings indicated that peritonitis had the highest SSI rate at 25.0%, indicating a 

significant risk of infection and requiring rigorous infection control measures. Intestinal 

obstruction also had a high SSI rate of 20.8%, suggesting the need for careful 

postoperative management. Blunt abdominal trauma, hernia, and uterine fibroids had no 

SSIs reported, which could reflect effective surgical techniques and perioperative care 

specific to these conditions. Conditions such as appendicitis (8.3%), benign tumors 

(4.2%), and ovarian cystic conditions (12.5%) showed moderate SSI rates. Perforated 

PUD (16.7%) and other conditions (12.5%) had slightly higher SSI rates, though still 

lower than those for peritonitis. and intestinal obstruction did.  

This cross-tabulation highlights the variability in SSI rates depending on the surgical 

indication for laparotomy and underscores the importance of targeted infection 

prevention strategies, tailored postoperative care, and continuous monitoring to mitigate 

the risk of SSIs, thereby improving patient outcomes. 

Table 5: Cross tabulation on the Indication/ surgical diagnosis that led to 

laparotomy 

Indicator  

SSI 

Total Yes No 

Indication Intestinal obstruction F  5 9 14 

% 20.8% 6.6% 8.7% 

Brunt abdominal 

trauma 

F  0 12 12 

% 0.0% 8.8% 7.5% 

Appendicitis F  2 23 25 

% 8.3% 16.8% 15.5% 

Benign Tumors F  1 12 13 

% 4.2% 8.8% 8.1% 

Peritonitis F  6 3 9 

% 25.0% 2.2% 5.6% 

Hernia F  0 28 28 
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% 0.0% 20.4% 17.4% 

Perforated PUD F  4 8 12 

% 16.7% 5.8% 7.5% 

Uterine fibroids F  0 17 17 

% 0.0% 12.4% 10.6% 

ovarian cystic 

condition 

F  3 18 21 

% 12.5% 13.1% 13.0% 

Others (Cancers of 

blander, cervix, 

endometrium and 

ectopic pregnancy) 

F  3 7 10 

% 12.5% 5.1% 6.2% 

Total F  24 137 161 

% 14.9% 85.1% 100.0% 

 

4.6.2 Rating on Patient-related Factors that Influence SSIs among Post Laparotomy 

Patients. 

Table 6 offers valuable insights into the patient-related factors influencing the occurrence 

of surgical site infections (SSIs) in individuals who underwent laparotomy. Each test item 

within the table addresses different variables, such as delays in seeking medical attention, 

blood glucose levels, type of surgery, wound category, smoking status, medical 

conditions, and transfusions, shedding light on their potential impacts on SSIs. 

Delays in seeking medical attention were prevalent among patients, with 87 (54.0%) 

experiencing delays before undergoing laparotomy, potentially correlating with an 

increased risk of SSIs, especially among those delaying for more than six weeks, as noted 

in 36 cases (42.9%). Blood glucose levels were mainly within the normal range for most 

patients (81, 50.3%), although monitoring gaps were evident in 76 cases (47.2%). 

Emergency surgeries were more common (85, 52.8%) than elective surgeries (76, 

47.2%), possibly indicating higher SSI risks due to the urgency and compromised patient 

health associated with emergency procedures. 

Wound categorization revealed that Class 1 wounds (clean) were predominant (89, 

55.3%), followed by Class 2 (clean-contaminated) wounds (52, 32.3%), suggesting 
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varying degrees of wound contamination that could influence SSI rates. Smoking status, 

with only a minority of patients being smokers (24, 14.9%), hinted at a potential 

association between smoking and increased SSI risk, warranting further investigation. 

The results also indicated that there is a statistically significant relationship between co-

morbidity and the Prevalence of SSIs. Moreover, underlying medical conditions were 

present in a subset of patients (32, 19.9%), with hypertension being the most prevalent 

(22, 68.8%), followed by diabetes, ulcers, and dysfunctional uterine bleeding (DUB. 

Similarly, (Mukamuhirwa 2017) performed a prospective analysis, and the results 

indicated an association between co-morbidity and SSIs. 

Finally, a considerable proportion of patients received transfusions (40, 43.0%); possibly 

indicative of more complex surgical procedures or underlying medical conditions 

necessitating blood transfusions. 

Findings provides a comprehensive overview of patient-related factors and their potential 

implications for SSI development following laparotomy. Understanding these factors is 

crucial for identifying high-risk patients, implementing targeted preventive measures, and 

optimizing postoperative care to reduce SSI occurrences and enhance patient outcomes 
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Table 6: Rating on Patient-related Factors that Influence SSIs among Post 

Laparotomy Patients. 

Test Item F % 

Delay Yes 87 54.0% 

No 74 46.0% 

How long if they delayed Less than a week 20 23.8% 

2- 3 weeks 12 14.3% 

above 6 36 42.9% 

4-6 weeks 8 9.5% 

one-2wks 8 9.5% 

Total  87 54.0 

blood Glucose Levels Normal range 81 50.3% 

Hyperglycemia 4 2.5% 

Hypoglycemia 0 0.0% 

not performed 76 47.2% 

Type of Surgery Emergency 85 52.8% 

Elective 76 47.2% 

Wound category Class 1: Clean 89 55.3% 

Class 2: Clean-contaminated 52 32.3% 

Class 3: Contaminated 12 7.5% 

Class 4: Dirty 8 5.0% 

Cigarettes smoking Yes 24 14.9% 

No 137 85.1% 

Medical Condition Yes 32 19.9% 

No 129 80.1% 

Which medical condition 

if yes  

Diabetes 8 25.0% 

Cancer 0 0.0% 

Hypertension 22 68.8% 

HIV 0 0.0% 

Ulcers 1 3.1% 

DUB 1 3.1% 

Total  32 100.0% 

Transfused Yes 40 43.0% 

No 53 57.0% 

 

4.6.3 Inferential Analysis on the patient-related Factors that Influence SSIs among 

Post Laparotomy Patients. 

This section presents the inferential analysis of patient-related factors that influence 

surgical site infections (SSIs) among patients who have undergone laparotomy, with the 
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results summarized in Table 7. This table displays the outcomes of Chi-square tests, 

which help determine whether there are significant associations between various patient-

related factors and the Prevalence of SSIs. 

The Chi-square test results indicate statistically significant associations between the 

patient-related factors and the Prevalence of SSIs among patients who underwent 

laparotomy. The highly significant 𝛘2 = 0.000 across different tests (Pearson et al. and 

Linear-by-Linear Association) suggest that the patient-related factors studied 

substantially influence the likelihood of developing SSIs. 

This inferential analysis highlights the importance of considering various patient-related 

factors in clinical settings to identify and mitigate SSI risks. The significant associations 

underscore the need for targeted interventions based on these factors to improve surgical 

outcomes and reduce infection rates. 

Table 7: Chi square test on the patient-related Factors that Influence SSIs among 

Post Laparotomy Patients.  

Chi-Square Tests 

 Value Df 

Asymptotic 

Significance (2-

sided) 

Pearson Chi-Square 37.090a 10 .000 

Likelihood Ratio 31.497 10 .000 

Linear-by-Linear Association 12.222 1 .000 

N of Valid Cases 161   

 

The prevalence of delays in seeking medical attention before surgery aligns with findings 

from studies by (Jack et al. 2022), which identified delays as a significant risk factor for 

postoperative infections. 

Furthermore, the association between blood glucose levels and SSI risk corroborates 

findings from research by (Takesue and Tsuchida 2017), highlighting the importance of 

glycemic control in reducing postoperative complications. Similarly, the significance of 
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wound category and type of surgery in influencing SSIs echoes conclusions from studies 

by (Bucataru et al. 2024), emphasizing the need for tailored preventive strategies based 

on surgical and wound characteristics. 

Moreover, recent studies have highlighted the role of other patient-related factors, such 

as nutritional status, immunocompromised conditions, and antibiotic prophylaxis, in 

influencing SSI rates. Incorporating insights from these studies into clinical practice can 

further enhance the understanding of SSI risk factors and inform targeted preventive 

measures. 

By aligning with and expanding upon previous research, this study contributes to a 

growing body of evidence on patient-related factors influencing SSIs among laparotomy 

patients, providing valuable insights for clinicians and healthcare professionals to 

optimize infection prevention strategies and improve surgical outcomes. 

4.7 Institutional-related Factors that Influence SSIs among Post Laparotomy 

Patients. 

The third object was to determine the institutional-related Factors that Influence SSIs 

among Patients undergoing Laparotomy. This section focuses on identifying institutional-

related factors that influence the Prevalence of surgical site infections (SSIs) in patients 

who have undergone laparotomy. The findings are presented through both descriptive 

analysis and inferential results. 

4.7.1 Descriptive analysis on the institutional-related Factors that Influence SSIs 

among Post Laparotomy Patients 

Table 8 below provides a comprehensive breakdown of respondents' ratings on various 

institutional factors that may influence SSIs among laparotomy patients. These factors 

include the timing of prophylaxis administration, patient stay duration before and after 
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surgery, the duration of the operation, and the frequency of nurses' hand hygiene practices 

observations. 

The study examined several institutional factors influencing surgical site infections 

among post-laparotomy patients at Thika Level 5 Hospital. Regarding the administration 

of prophylactic antibiotics, 68 patients (42.3%) received them within 30 minutes, 24 

patients (14.9%) received them more than an hour before surgery, and 16 patients (9.9%) 

did not receive any antibiotics. For 53 patients (32.9%), antibiotics were not indicated.  

Regarding patient stays before surgery, 145 patients (90.1%) stayed for 0–3 days, 16 

patients (9.9%) stayed for 4–7 days, and none stayed for 8–14 days or more than 15 days. 

The length of the operation also varied, with 20 patients (12.4%) having surgeries lasting 

0.5–1 hour, 65 patients (40.4%) having surgeries lasting 1–2 hours, 44 patients (27.3%) 

having surgeries lasting 2–3 hours, and 32 patients (19.9%) undergoing surgeries that 

lasted more than 3 hours. 

Post-surgery, 61 patients (37.9%) stayed for 1–3 days, 88 patients (54.7%) stayed for 4–

7 days, 12 patients (7.5%) stayed for 8–14 days, and no patients stayed for more than 15 

days. Regarding hand hygiene observance among nurses, 40 nurses (24.8%) always 

observed hand hygiene, eight nurses (5.0%) did so rarely, none of the nurses observed 

hand hygiene, 77 nurses (47.8%) used gloves, and 36 nurses (22.4%) were not sure about 

their hand hygiene practices. . A majority of patients (73.9%, 119 patients) had a total 

hospital stay length between 4 to 7 days. 
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Table 8: Institutional-related Factors that Influence SSIs among Post Laparotomy 

Patients  

Institutional factor  F % 

When was Prophylaxis 

antibiotics administered 

Within 30 minutes 68 42.3% 

More than 1 hour 24 14.9% 

Not administered 16 9.9% 

not indicated 53 32.9% 

How long patient stayed before 

surgery  

0 – 3 days 145 90.1% 

4-7 16 9.9% 

8-14 0 0.0% 

More than 15 0 0.0% 

How long operation took 0.5-1 20 12.4% 

1-2 65 40.4% 

2-3 44 27.3% 

More than 3 32 19.9% 

How long patient stayed after 

surgery 

1-3 61 37.9% 

4-7 88 54.7% 

8-14 12 7.5% 

more 15 0 0.0% 

How often do nurses observe 

hand hygiene 

Always 40 24.8% 

Rarely 8 5.0% 

Never 0 0.0% 

used gloves 77 47.8% 

not sure 36 22.4% 

Total Length of hospital 

stay 

below 3 days                10               6.2% 

 4-7 days               119             73.9% 

 Over 7 days                32             19.9% 

 

As identified in this study, the institutional factors influencing SSIs among laparotomy 

patients resonate with findings from existing research in the field. For instance, the timing 

of prophylaxis administration, highlighted in Table 8, echoes the significance of timely 

antibiotic prophylaxis in preventing SSIs, a notion supported by studies such as (Hanfi et 

al. 2024). Similarly, the duration of patient stay before and after surgery, and the duration 

of the operation aligns with studies by (Cheng et al. 2017), underscoring the impact of 

hospital stay duration and operation length on SSI rates.  
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Evaluation of Protocols and Training for Surgical Site Infections Prevention 

Table 9 presents the findings from a checklist evaluating various protocols and training 

aspects related to SSIs (surgical site infections) in the surgical and gynecology units. Each 

item was assessed for its presence (Yes) or absence (No) and includes comments where 

applicable. 

The table outlined the adherence to various infection prevention and control (IPC) 

protocols, environmental cleaning and SSI surveillance protocols across different 

departments based on a checklist of items. Each row represents a specific protocol or 

training metric, with columns indicating whether the protocol is followed (Yes or No) 

and any relevant comments. The numbers under the "Yes" and "No" columns represent 

the number of wards or departments meeting or not meeting each criterion. 

For example, the row for "SSI Surveillance protocols" shows that none of the departments 

assessed (0) adhered or had these protocols, as indicated by the four departments that 

failed to meet this criterion (4 under No). This suggests that no nurse had training on SSI 

(Surgical site infection) surveillance protocols in all four assessed wards. Similarly, "IPC 

protocols" were adhered to in three departments but not in one (3 Yes, 1 No). 

"Environmental Cleaning Protocols" were present in only two departments, with the other 

two failing to comply (2 Yes, 2 No). No departments had visible protocols for "Surgical 

Hand Scrub" or "Follow Up" procedures, as indicated by four "No" responses each. 

Prophylaxis Antibiotics protocols is a key factor in SSI Prevention but was available in 

only one department (1 Yes, 3 No). 

Training logs were also reviewed to assess the number of nurses trained in various IPC 

and SSI related areas. For SSI, only one nurse in one department was trained across all 

departments, meaning three departments had no trained nurse on SSI (1 Yes, 3 No, 

Comment: 1 Nurse). In contrast, all departments had at least one nurse trained in IPC 
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protocols, totaling five trained nurses (4 Yes, 0 No, Comment: 5 Nurses). Again, only 

one nurse was trained for wound care, leaving three departments needing trained 

personnel (1 Yes, 3 No, Comment: 1 Nurse). 

The table highlights significant gaps in implementing critical infection control protocols 

and training across departments. The predominant issue is the lack of adherence to SSI 

surveillance and prophylaxis antibiotic protocols, alongside a substantial need for more 

comprehensive training of nursing staff in these essential areas. 

Table 9: Evaluation of Protocols and Training for Surgical Site Infections 

Prevention 

Checklist Item per department Departments 

with Protocols 

and Trainings 

Departments 

without Protocols 

and Trainings 

Comment 

SSI Surveillance protocols  4  

IPC protocols  3 1  

Environmental Cleaning Protocols 2 2  

Surgical Hand Scrub protocols 

(check displays) 

 4  

Prophylaxis Antibiotics protocols 1 3  

SSI Follow Up protocols  4  

Number of Nurses Trained on SSI 

(check training log) 

1 3 1 Nurse 

Number of Nurses Trained on IPC 

(check training log) 

4  5 Nurses 

Number of Nurses Trained on 

Wound Care (check training log) 

1 3 1 Nurse 

 

4.7.2 Inferential analysis on the institutional-related Factors that Influence SSIs 

among Post Laparotomy Patients  

In this section of the study delves into inferential analysis concerning institutional-related 

factors that potentially affect the Prevalence of surgical site infections (SSIs) among 

patients who underwent laparotomy. The findings are elucidated through statistical 

analysis, particularly utilizing the Chi-square test, as presented in Table 10. 
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The results of a Chi-square test assessing the relationship between institutional-related 

factors and surgical site infections (SSIs) among laparotomy patients. The analysis 

reveals significant associations, as indicated by the calculated Pearson Chi-Square value 

of 79.298, Likelihood Ratio value of 65.489, and Linear-by-Linear Association value of 

50.263, all with corresponding p-values < 0.001. These findings suggest a strong link 

between institutional factors and SSIs, implying that changes in institutional practices, 

protocols, and training are likely to influence the occurrence of SSIs among laparotomy 

patients. The analysis was conducted on a robust sample of 161 valid cases, ensuring the 

reliability and generalizability of the statistical findings. 

Table 10: Chi square test on the institutional-related Factors that Influence SSIs 

among Post Laparotomy Patients  

Chi-Square Tests 

 Value Df 

Asymptotic 

Significance (2-

sided) 

Pearson Chi-Square 79.298a 5 .000 

Likelihood Ratio 65.489 5 .000 

Linear-by-Linear Association 50.263 1 .000 

N of Valid Cases 161   

 

The results of the Chi-square test provide compelling evidence of a significant association 

between institutional-related factors and the Prevalence of SSIs among patients 

undergoing laparotomy. These findings underscore the importance of addressing 

institutional factors, such as protocols, training, and practices, to effectively mitigate the 

risk of SSIs and enhance patient outcomes in surgical settings. Further investigation and 

targeted interventions based on these results may contribute to improved infection control 

measures and patient care protocols within healthcare institutions. 

By contextualizing the study's findings within the broader research landscape, this study 

strengthens the understanding of institutional-related factors influencing SSIs among 
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laparotomy patients. The alignment with previous research underscores the consistency 

and relevance of the identified factors, emphasizing the imperative for targeted 

interventions and quality improvement initiatives in healthcare institutions to mitigate the 

Prevalence of SSIs and enhance patient safety. 

4.8 Hypotheses testing 

4.8.1 Null Hypothesis 1  

Null Hypothesis 1 stated that there is no statistically significant relationship between 

patient-related factors and Prevalence of SSI among post laparotomy patients. However, 

the findings showed there was a statistically significant relationship between patient-

related factors (nutritional status, smoking, and pre-existing medical condition) and 

Prevalence of SSI among patients who underwent laparotomy procedures. Therefore, the 

null hypothesis was rejected. 

Alternative hypothesis indicated that there was a statistically significant relationship 

between patient related factors and prevalence of SSI among post laparotomy patients 

hence was accepted 

4.8.2 Null Hypothesis 2  

Null Hypothesis 2 stated that there is no statistically significant relationship between 

institutional-related factors and Prevalence of SSI among post laparotomy patients. 

However, the findings shows there was a statistically significant relationship between 

institutional-related factors (hospital stay, intra-operative period, and hand hygiene) and 

Prevalence of SSI among patients who underwent laparotomy procedures. Therefore, the 

null hypothesis was rejected. 

Alternative hypothesis indicated that there was a statistically significant relationship 

between institutional related factors and prevalence of SSI among post laparotomy 

patients hence was accepted 
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4.9 Discussion of findings 

4.9.1 Prevalence of SSIs among Post Laparotomy Patients  

The study conducted at Thika Level 5 Hospital found a Prevalence of surgical site 

infections (SSIs) among laparotomy patients to be 14.9% (24 out of 161 patients). This 

finding is consistent with the literature; for instance, the World Health Organization 

(WHO) conducted a comprehensive literature review on SSI in low- and middle-income 

countries (LMICs) and found an overall  of 11.2% (WHO, 2016). Similarly, (Lubega, 

Joel, and Justina Lucy 2017) reported an SSI occurrence of 16.4% among emergency 

postoperative patients in Uganda. These studies demonstrate a comparable range of SSI 

incidence rates across different regions. 

The prevalence rate of 14.9% in this study is also comparable to other findings in the 

literature. For instance, a study by (De Simone et al. 2020) found an SSI incidence of 

11.5% among abdominal surgery patients. (Marusic et al. 2021) reported rates ranging 

from 2.6% to 20% depending on the type of surgery and patient risk factors. This 

consistency across studies strengthens the reliability of the observed incidence rate and 

suggests that it reflects a genuine representation of SSIs in post-laparotomy patients. 

Furthermore, the symptoms and timing of SSIs identified in this study align with other 

research. Swelling, inflammation, and pus drainage are commonly reported symptoms of 

SSIs, consistent with findings from (Bucataru et al, 2023) and other studies. This 

convergence of symptoms across studies reinforces the understanding of typical SSI 

presentations and aids in early detection and intervention. 

Regarding the timing of SSI occurrence, the Thika Level 5 Hospital study on 

determinants of SSI among post laparotomy patients in the surgical department found that 

79.2% of SSIs occurred within 0-7 days post-surgery. This observation is consistent with 

previous literature, indicating that a significant proportion of SSIs occur early after 
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surgery. (Mukagendaneza et al. 2019) reported a similar trend in Rwanda, where most 

SSIs occurred within the first-week post-surgery. This highlights the critical importance 

of immediate postoperative surveillance and care to detect and manage SSIs early, 

thereby minimizing their impact on patient outcomes. 

Furthermore, the common symptoms associated with SSIs identified in the Thika level 5-

hospital study, such as swelling or inflammation, pain or tenderness, fever, and pus 

drainage from the surgical site, align with findings from previous research. For example, 

(Mahajan et al. 2020) reported similar symptoms among patients who developed SSIs in 

India. These symptoms serve as important indicators of postoperative complications, 

emphasize the need for vigilant monitoring, and prompt intervention to address SSIs 

effectively. 

4.9.2 Patient-Related Factors that Influence SSIs among Post laparotomy Patients  

The Thika Level 5 Hospital study revealed several patient-related factors that influence 

surgical site infections (SSIs) among post laparotomy patients. For instance, the study 

indicated that delays in seeking treatment before hospital admission were prevalent, with 

over half of the patients (54%) experiencing such delays. Statistical analysis confirmed a 

significant relationship between delay and the Prevalence of SSIs (p < .001). Among 

those experiencing delays, a substantial portion waited more than six weeks (41.3%) 

before seeking treatment. This finding resonates with existing literature. Isbell et al. 

(2021) investigated emergency laparotomy patients and found that delays in treatment 

were associated with an increased risk of SSIs, consistent with the Thika study's results. 

Similarly, the study highlighted the impact of delays in seeking treatment on SSIs among 

laparotomy patients, emphasizing the importance of prompt medical intervention to 

mitigate SSIs. 
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Additionally, the study identified the significance of wound classification in influencing 

SSIs among laparotomy patients. Most wounds were classified as clean (55.3%), and 

statistical analysis confirmed a significant relationship between wound category and the 

Prevalence of SSIs (p < .001). This finding aligns with (Utsumi et al. 2022), who reported 

that wound class was a risk factor for SSIs in both open laparotomy and laparoscopic 

procedures. They emphasized the need for vigilant wound management to reduce the risk 

of SSIs, which is consistent with the implications of wound classification observed in the 

Thika study. 

Moreover, the study highlighted the association between specific patient characteristics, 

such as nutritional status and existing medical conditions, and the Prevalence of SSIs. 

The study found a significant relationship between nutritional status and SSIs (p = .006), 

as well as between existing medical conditions and SSIs (p < .001). This finding is 

supported by (Tabiri et al. 2018), who identified patient characteristics such as sex and 

ASA score as predictors of SSIs among abdominal surgery patients. They emphasized the 

importance of considering patient-specific factors in SSI prevention strategies, reflecting 

the implications of nutritional status and existing medical conditions observed in the 

Thika study. 

The significant associations found through Chi-square tests in this study highlight the 

importance of timing and symptoms, paralleling conclusions from studies by (Hou et al. 

2023) which emphasize early postoperative monitoring and intervention to prevent SSIs. 

By corroborating these findings, this study underscores the importance of vigilant 

postoperative care and tailored interventions to mitigate the risk of SSIs effectively. 

Moreover, it is worth noting that while the Prevalence rates may vary slightly across 

studies, the consistent identification of critical symptoms and risk factors underscores 

their importance in SSI prevention. For example, this study's absence of redness or 
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erythema aligns with previous research emphasizing the importance of considering 

multiple symptoms rather than relying solely on visual cues for SSI diagnosis. 

Additionally, studies such as that by (Dhole et al. 2023) have highlighted the role of 

microbial colonization in SSIs and the significance of intraoperative and postoperative 

antimicrobial prophylaxis in reducing SSI rates. Incorporating these insights into clinical 

practice can further enhance SSI prevention strategies. 

4.9.3 Institutional-Related Factors that Influence SSIs among Post Laparotomy 

Patients  

The study highlighted institutional-related factors, including emergency surgeries and 

prolonged operation duration, as significant predictors of SSI Prevalence at Thika Level 

5 Hospital. The study revealed that the timing of prophylaxis antibiotics administration 

significantly affected the Prevalence of SSIs, with administration within 30 minutes 

before surgery associated with a lower risk of infection. This finding aligns with previous 

research conducted in Saudi Arabia, which identified an open surgical technique, 

emergency surgeries, and prolonged operation duration as primary predictors of SSIs  

(Bucataru et al, 2023). Both studies emphasize optimizing perioperative antibiotic 

protocols to reduce infection risk and improve patient outcomes. 

Furthermore, there was a strong correlation between the length of stay before surgery and 

the risk of developing SSIs. Patients with a longer preoperative stay (4-7 days) were at a 

much higher risk of SSIs compared to those with a shorter stay (0-3 days). The study 

found that the length of hospital stay before and after surgery was significantly associated 

with SSIs, with shorter stays correlating with lower infection rates. This corroborates 

findings from a Brazilian retrospective analysis, which identified prolonged hospital stays 

as a risk factor for SSIs (Hou et al. 2023). These findings underscore the importance of 
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streamlining preoperative and postoperative care processes to minimize the duration of 

hospitalization and reduce the risk of nosocomial infections. 

Moreover, the duration of the operation intra-operatively was found to significantly 

influence the Prevalence of SSIs, with longer surgeries associated with higher infection 

rates. This aligns with existing literature emphasizing the impact of surgical complexity 

and prolonged surgery time on SSI risk (Cheng et al. 2017). The current study 

underscores the importance of efficient surgical techniques and meticulous intraoperative 

management in mitigating infection risk. 

The study highlighted the importance of nurses' hand hygiene practices during patient 

care, with proper hygiene protocols significantly associated with lower SSI rates. This 

finding underscores the crucial role of healthcare workers in infection prevention and 

control, echoing recommendations from previous studies (AlJohani et al. 2021). The 

current study underscores the importance of comprehensive infection control measures in 

reducing SSIs among laparotomy patients by emphasizing the significance of adherence 

to hand hygiene guidelines. 

The findings significantly affect the hospital's management of Surgical Site Infections 

(SSIs) among patients. The lack of adherence to SSI surveillance protocols in all assessed 

wards indicates a critical gap in monitoring and preventing SSIs. This non-compliance 

can lead to increased infection rates, prolonged hospital stays, and higher healthcare costs 

(Calderwood et al, 2023) 

Moreover, the inadequate training of nurses in SSI surveillance and wound care 

exacerbates the risk of SSIs. With only one nurse trained in these areas in the three 

departments, the hospital needs help ensuring that best practices are consistently applied 

(Friedman et al., 2017). This situation reflect the hospital's overall quality of care and can 

affect its reputation and accreditation status. 
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Comparing these findings with other studies, the importance of strict adherence to SSI 

protocols and comprehensive staff training is well documented. For instance, a study by 

(Mehtar et al. 2020) found that hospitals with robust SSI surveillance and well-trained 

staff had significantly lower SSI rates. The study emphasized that continuous education 

and adherence to standardized protocols are crucial in reducing the Prevalence of SSIs. 

In conclusion, addressing the identified gaps in SSI management is crucial for the hospital 

to reduce infection rates, improve patient outcomes, and maintain high standards of 

healthcare delivery. Implementing these changes will require a concerted effort from 

hospital administration, continuous education for healthcare providers, and adherence to 

established infection control guidelines. 

 

  



 

62 

 

CHAPTER FIVE 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS  

5.1 Introduction  

This chapter provides a comprehensive overview of the key findings from the study on 

the Prevalence of surgical site infections (SSIs) among post laparotomy patients at Thika 

Level 5 Hospital, Kiambu County. It presents a summary of the research outcomes, 

followed by conclusion of the findings. Additionally, recommendations based on the 

study findings are provided to guide future actions and interventions aimed at reducing 

the Prevalence of SSIs in the hospital setting.  

5.2 Summary of the Result Findings 

5.2.1 Prevalence of SSIs among Post Laparotomy Patients 

The study provides valuable insights into the Prevalence and characteristics of surgical 

site infections (SSIs) among laparotomy patients, highlighting factors influencing 

infection rates and postoperative outcomes. Among the 161 patients studied, 24 

developed SSIs, resulting in an Prevalence rate of 14.9%. Most SSIs (79.2%) occurred 

within the first 0-7 days post-surgery, with fewer infections occurring between 8-14 days. 

This finding aligns with existing literature, which reports SSI rates ranging from 2.6% to 

20% depending on surgical procedures and patient risk factors. Identified symptoms such 

as swelling, inflammation, and pus drainage were consistent with typical presentations, 

facilitating early detection and intervention. 

The timing of SSIs, predominantly within the first-week post-surgery, underscores the 

importance of vigilant postoperative monitoring and early intervention to prevent 

infections. This temporal pattern emphasizes the critical window for early intervention to 

prevent SSIs and underscores the need for comprehensive perioperative care protocols. 
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 The study's Chi-square tests revealed statistically significant associations between 

various factors and SSI Prevalence, emphasizing the need for tailored preventive 

measures and early intervention strategies based on identified risk factors. 

The consistent identification of critical symptoms and risk factors across studies 

highlights their significance in SSI prevention and management. Recognizing common 

symptoms like swelling and pus drainage reinforces the necessity for a comprehensive 

SSI surveillance and diagnosis approach. Incorporating recent advances in surgical 

techniques, such as minimally invasive procedures, and implementing perioperative care 

bundles can enhance SSI prevention efforts. The role of microbial colonization and the 

efficacy of antimicrobial prophylaxis emphasizes the importance of evidence-based 

interventions in reducing SSI rates and improving patient outcomes. 

This study contributes to ongoing efforts to enhance SSI prevention strategies and 

optimize surgical outcomes in clinical practice by aligning with previous research and 

emphasizing comprehensive perioperative care. 

5.2.2 Patient-Related Factors that Influence SSIs among Post Laparotomy Patients  

The study comprehensively investigates patient-related factors influencing surgical site 

infections (SSIs) among laparotomy patients. It identifies several key variables 

contributing to SSI risk. The most common indications for laparotomy were hernia 

(17.4%), appendicitis (15.5%), and ovarian cystic conditions (13%). Preoperative 

preparations included vital sign observation (95.7%), prophylactic antibiotics (87.6%), 

and blood glucose monitoring. 

Delays in seeking medical attention were prevalent, with over half of the patients 

experiencing delays before laparotomy. A significant relationship was found between 

delays and SSIs, with 41.3% of patients waiting more than six weeks before treatment, 

which was associated with higher SSI risk. Blood glucose levels a critical indicator of 
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metabolic status and immune function were generally within normal ranges, but 

monitoring gaps in nearly half the cases suggested opportunities for better perioperative 

glycemic control. The significant association between blood glucose levels and SSI risk 

corroborates findings from previous studies, emphasizing the pivotal role of glycemic 

management in postoperative outcomes 

The predominance of emergency surgeries over elective ones highlighted increased SSI 

risks due to compromised health status and systemic inflammation in urgent cases, 

predisposing them to higher SSI rates. This underscores the importance of tailored 

perioperative management strategies to address the unique needs and vulnerabilities of 

these patients Wound categorization revealed that while most wounds were clean, clean-

contaminated wounds indicated potential microbial exposure. Smoking, status, although 

relatively low rates among the cohort hinted at its possible association with increased SSI 

risk, corroborating previous research linking tobacco use to impaired wound healing. 

Comorbidities like hypertension and diabetes were notable, as they influence immune 

responses and tissue healing, increasing SSI susceptibility. Transfusions, necessary in 

specific scenarios, indicated more extensive surgical procedures or underlying 

pathologies, contributing to infection risks. The inferential analysis in Table 7 emphasizes 

the importance of considering these factors in risk stratification and preventive 

interventions. The robust statistical associations identified reaffirm the need for 

individualized approaches to infection prevention and perioperative care, tailored to 

address the unique risk profiles of laparotomy patients. 

This study enhances understanding of the complex interplay between patient factors and 

SSI outcomes, supporting the need for individualized infection prevention and 

perioperative care. The insights can inform evidence-based practices to optimize surgical 

care, reduce SSI Prevalence, and improve patient outcomes. 
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5.2.3 Institutional-Related Factors that Influence SSIs among post Laparotomy 

Patients 

The study explores the institutional factors influencing surgical site infections (SSIs) 

among laparotomy patients. It examines aspects such as the timing of prophylaxis 

administration, the duration of patient stays before and after surgery, the length of 

operations, and the frequency of nurse observations. The findings indicate that 42.2% of 

patients received prophylaxis within 30 minutes before surgery, aligning with the optimal 

window for preventing SSIs. However, 9.9% did not receive prophylaxis, revealing a gap 

in preventive measures. Regarding patient stay duration before surgery, 90.1% of patients 

stayed for 0-3 days, reflecting potentially lower preoperative complications and SSI risks. 

The duration of operations showed that 40.4% lasted 1-2 hours, while 19.9% lasted more 

than 3 hours, which is associated with a higher risk of SSIs due to prolonged exposure to 

contaminants. Statistical analysis confirmed a significant relationship between operation 

duration and the Prevalence of SSIs, highlighting the importance of efficient surgical 

practices to minimize postoperative complications. Post-surgery, the majority of patients 

(54.7%) stayed for 4-7 days, indicating a typical recovery period, while longer stays 

suggested complications that could contribute to SSIs. This underscores the importance 

of early discharge planning and effective postoperative care protocols. 

The study also assessed nurses' hand hygiene practices, finding that while there was some 

compliance with hand hygiene and glove use, inconsistencies and uncertainties persisted, 

indicating areas for improvement in infection control practices. Additionally, a checklist 

evaluation of SSI protocols and training revealed significant gaps in surveillance, 

infection prevention, environmental cleaning, hand hygiene, prophylaxis antibiotics, and 

follow-up protocols. There also needed to be more SSI-related training among nurses, 
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with only one nurse trained specifically on SSIs and wound care, underscoring the need 

for enhanced training programs. 

A Chi-square test showed a significant association between institutional factors and SSIs 

among laparotomy patients, suggesting that changes in institutional practices, protocols, 

and training could influence SSI occurrence. The robust sample size of 161 valid cases 

ensures the reliability and generalizability of these findings. The study emphasizes the 

importance of targeted interventions and quality improvement initiatives to mitigate SSIs 

and enhance patient safety in surgical settings, providing valuable insights into the 

complex interplay of institutional factors contributing to SSIs. 

5.3 Conclusion 

The overall Prevalence of SSIs among patients undergoing laparotomy was thus 14.9%. 

Most SSIs occurred within 0-7 days post-operation, with symptoms including 

swelling/inflammation, pain/tenderness, fever, and pus drainage. The findings suggest 

that both patient-related and institutional-related factors play crucial roles in the 

occurrence of SSIs among patients undergoing laparotomy.  Factors such as delay in 

seeking treatment, age, nutritional status, smoking habits, existing medical conditions, 

transfusion after surgery, and length of hospital stay before surgery were significantly 

associated with SSIs. Institutional factors such as the timing of prophylaxis antibiotics, 

length of hospital stay after surgery, hygiene practices observed by healthcare workers, 

and the duration of the operation influence the Prevalence of SSIs significantly. Strategies 

to address these factors can potentially reduce the Prevalence of SSIs and improve patient 

outcomes. 

5.4 Recommendations 

Based on the findings, the following recommendations are suggested: 
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i. Thika level 5 hospital should implement strict protocols for pre-operative and post-

operative care, including timely administration of prophylaxis antibiotics. Given 

that only the gynecological ward had prophylaxis antibiotics protocols, it is 

necessary to standardize these protocols across all surgical units. Clear guidelines 

should be established regarding the appropriate use of prophylactic antibiotics to 

prevent surgical site infections. This can also be achieved through regular training 

sessions, audits, and supervision to ensure that all staff members understand and 

follow IPC guidelines. 

ii. Healthcare workers should adhere to proper hygiene practices, including hand 

hygiene and the use of personal protective equipment. Given the deficiencies in 

environmental cleaning protocols observed in two wards and since all wards did 

not adhere to surgical hand scrub protocols, efforts should be made to reinforce the 

importance of proper hand hygiene among healthcare workers. Training sessions 

and reminders should be provided to ensure consistent adherence to hand hygiene 

protocols before surgical procedures. Regular monitoring and feedback 

mechanisms should be established to maintain cleanliness and prevent the spread 

of infections. 

iii. The management of Thika level 5 hospital should increase training on SSI 

surveillance and wound care. Since only the gynecological ward had one trained 

nurse on SSI, and only the male surgical ward had one nurse trained on wound care, 

efforts should be made to provide training to nurses in all surgical units. Training 

programs should focus on SSI surveillance, wound care management, and infection 

prevention practices to improve patient outcomes. While most wards had one nurse 

trained on IPC, additional training should be provided to ensure sufficient coverage 

and expertise in infection prevention and control measures.  
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iv. Patients should be educated on the importance of seeking timely medical care and 

adopting healthy lifestyle practices to reduce the risk of SSIs. 

v. The study suggests further studies that incorporates qualitative data to understand 

the perspectives of patients, healthcare providers, and policymakers regarding 

Surgical Site infection prevention and barriers to their implementation. Further 

studies can include a wider patient population from various demographics and 

socioeconomic backgrounds to assess the generalizability of the initial findings. 
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APPENDICES 

Appendix I: Consent Form 

Greetings, Morning/Afternoon 

Hello, I am Catherine Mwangi, and I am a nurse in Kiambu County. At now, I am a 

student at Mount Kenya University working for a Master of Science in Medical-

Surgical Nursing.  

My research focuses on the causes of surgical site infections in patients who have had 

laparotomies at Thika Level 5 Hospital in Kiambu County. 

The study's goal is to identify the variables that contribute to SSI rates in surgical and 

gynecological wards. The results of this study will be utilized to promote policies that 

reduce SSI at the institution and direct future studies on the same area.  

The collected information will remain private and confidential during and after the 

research. No identifying information will be included in the questionnaire, ensuring the 

confidentiality of both the respondents and the reviewed records. Except for the 

aforementioned advantages, participants in this research will not be compensated in any 

way. 

I'd appreciate it if you could voluntarily take part. You are allowed to discontinue 

participation in the research at any time and for any reason. 

I agree to take part in this research willingly. I attest that all my questions and concerns 

about the study have been thoroughly addressed by the researcher.  

Respondent’s Signature: ……………………………… 

Date: …………………………  Time: ……………………………. 
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Researcher’s Name : Catherine Mwangi 

Address  : P.O Box 2112-01000, Thika 

Phone No.  : 0721250978 

School Contact : Mt. Kenya University; Department of Nursing 

P.O Box 342 – 00100, Thika. 
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Appendix II: Questionnaire 

DETERMINANTS OF SURGICAL SITE INFECTIONS AMONG POST 

LAPAROTOMY PATIENTS IN THE SURGICAL UNITS AT THIKA LEVEL 5 

HOSPITAL, KIAMBU COUNTY, KENYA. 

DEMOGRAPHIC DATA 

i. Ward/Unit the patient was admitted (tick one) 

Surgical Male1A  [ ]  Surgical Female 2  [ ] 

Surgical Male 1B  [ ]  Gynecological Female  6 [ ] 

1) Age of patient in years 

18 – 24  [ ]  25 – 34  [ ] 

35 – 44  [ ]   45 - 54   [ ] 

Above 55  [ ] 

2) The gender of the respondent  

Male   [ ]  Female   [ ] 

Others specify  [ ] 

3) Level of Education   

Primary  [ ]   Secondary  [ ] 

Tertiary  [ ] 

4) Length of hospital stay  

PREVALENCE OF SSI 

6) a). Did the patient develop SSI? 

Yes    [ ]    No     [ ] 

Not Sure  [ ] 

b). If Yes, When did the SSI occur? 

0 – 7 days   [ ]    8 – 14 days    [ ] 



 

78 

 

7). What Symptoms of SSI were observed? 

Swelling or inflammation   [ ] 

Pain or  tenderness    [ ] 

Fever      [ ]  

Redness or Erythema at operation site [ ] 

Pus drainage from the surgical site  [ ] 

Abscess     [ ] 

Wound burst     [ ] 

Identified pathogen through culture  [ ] 

Others specify     [ ] 

PATIENT-RELATED FACTORS 

8) What was the indication/ surgical diagnosis that led to laparotomy? 

Intestinal obstruction  [ ] Brunt abdominal trauma   [ ] 

Appendicitis   [ ]  Tumors    [ ] 

Stab wound   [ ]  Peritonitis    [ ] 

Hernia    [ ]  Perforated PUD    [ ] 

Cancers cervix   [ ] Uterine fibroids    [ ] 

Others specify   [ ]  

9) Was there a delay in the patient seeking treatment before coming to the hospital? 

Yes      [ ]  No      [ ] 

10) If yes to the above question, how long did the patient take before coming to the 

hospital? 

Less than a week   [ ] 1 – 2 weeks     [ ] 

3- 4 weeks    [ ] 5-6 weeks    [ ] 

Above 6 weeks    [ ] 
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11) What preparations were perfomed to patients before being taken to the theatre (tick 

all that apply) 

Shaving    [ ] Blood glucose check    [ ] 

Enema     [ ] Prophylaxis antibiotics  [ ] 

Morning bathing    [ ] Observation of vital signs  [ ] 

Others specify    [ ] 

12) What is the nutritional Status of the patient? (Fill all) 

i. Weight      ___________                  

ii. Height      ____________                      

iii. BMI      ____________  

13) What was the blood Glucose Levels before Surgery? (Indicate levels next to the tick) 

Normal range    [ ] Hyperglycemia   [ ] 

Hypoglycemia    [ ] Not performed    [ ] 

14) What Type of Surgery was performed? 

Emergency    [ ] Elective     [ ] 

15) What was the patients' wound category using the wound classification method? (Tick 

one) 

Class 1: Clean    [ ] Class 2: Clean contaminated  [ ] 

Class 3: Contaminated  [ ] Class 4: Dirty    [ ] 

16). Does the patient smoke cigarettes? 

Yes      [ ]  No      [ ] 

17) Does the patient have any existing medical condition?    

Yes      [ ]  No      [ ] 

18) If yes in (17), which medical condition (tick all that applies) 

Diabetes    [ ] Cancer     [ ] 
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Hypertension    [ ] HIV     [ ] 

Others Specify    [ ] 

b). was the patient transfused after surgery?   

Yes      [ ]  No      [ ] 

INSTITUTIONAL RELATED FACTORS 

19) When was Prophylaxis Antibiotics Administered before surgery? 

30 minutes    [ ] More than 1 hour    [ ] 

Not administered   [ ] others specify    [ ] 

20) How long did the patient stay in hospital before surgery? 

0 – 3 days    [ ] 4 - 7 days    [ ] 

8 - 14 days    [ ] More than 15 days    [ ] 

Others specify    [ ] 

21) How long did the operation take intra-operatively? 

0.5 - 1 hour     [ ] 1.5 - 2 hours    [ ] 

2.5 - 3 hours    [ ] More than 3 hours   [ ] 

22) How long did the patient stay in hospital after surgery? 

1 - 3 days     [ ] 4 - 7 days    [ ] 

8 - 14 days     [ ] More than 15 days    [ ] 

Others specify    [ ] 

23) How often do nurses observe hand hygiene Practices while handling you during care? 

(Ask the patient) 

Always    [ ] Rarely     [ ] 

Never     [ ] 
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24) Checklist on SSI supportive documents 

WARD/UNIT 

S/NO CHECKLIST  ITEM YES NO COMMENT 

1 SSI Surveillance protocols    

2 IPC protocols     

3 Environmental Cleaning Protocols    

4 Surgical Hand Scrub protocols(check 

displays 

   

5 Prophylaxis Antibiotics protocols    

6 Follow Up protocols    

7 Number of Nurses Trained On SSI 

(check training log) 

   

8 Number of Nurses Trained On 

IPC(check training log) 

   

9 Number of Nurses Trained On Wound 

Care   ( check training log) 
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Appendix III: SSI Surveillance Form 
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Appendix IV: Introductory letter 
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Appendix V: ERC Approval 
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86 

 

Appendix VII: Data Collection Approval  
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Appendix VIII: Study Area  
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Appendix IX: Similarity Index 
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