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Background:  World wide health care associated infections (HAIs) constitute a major public health problem affecting millions of people every year. 
Objectives: The study deals with knowledge on post operative infection control among health care workers at Muhima District Hospital. Significance: This study will help there searcher to develop knowledge’s related to infections preventions to reconcile theories acquired in school with practices on ground. Concerning the academic interest, the research findings will provide information, guide to development of nursing curriculum and nursing courses related to prevention of surgical l site infection. Methodology: The instruments used were questionnaires which were self administered among 98 respondents who were representing all nurses and midwives working in operation unit of Muhima District Hospital, and surgical ward.  Simple random sampling technique were applied in this study as well a seach members had equal changes to participate in the study.Data analysis used were statistical parkage for social science (SPSS)v ersion21. Results: Shown that out of 98 nurses and midwives working Muhima hospital, 30 (30.6%) of participants were not a ware of using sterilized materials in operating theater. 20.4% were not following Hospital instructions nusings terile materials in operating theater. 26% did not know how to discard soiled materials in the proper place provided. 30 (30.6%) did not know that after surgery that theater should be clear for the next procedure. Conclusion: This work based on findings had two specific objectives suchas thenurse’s knowledge on post operative
Infection Prevention and nurse’s knowledge on Post-operative Infection prevention. The Nurses and midwives had moderate knowledge on operative infections prevention at 68% and poor 32% knowledge on post-operative infection prevention at Muhima District Hospital due to statistical analysis. Recommendation: Muhima
Should improve on trainings for Nurses and Midwives in oder to acquire knowledge and skills and better patients care thus improvement infection control.
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[bookmark: _Toc113535485]DEFINITIONS OF KEY TERMS
	Pre- Knowledge
	: Having good pre-operative education decreases anxiety and improves post-operative outcomes. So try your best to cover all topics including: How to prepare for surgery (fasting period/ stopping certain medication (Ross et al., 2013).
In this contex, knowledge will be classified a good knowledge of 80%-100%, moderate from 60-79%, low knowledge of less than 60%

	Post-operative Knowledge
	: According to this study, knowledge will be classified a good knowledge of 80-100%, moderate from 50-80%, low knowledge of less than 50 %(Karim, 2017).

	Nurse
	: Nurses, Those people know health care providers and also nursing encompasses autonomous and collaborative care of individuals of all ages, families, groups and 	communities, sick or well and in all settings. Nursing includes the promotion of health, prevention of illness, and the care of ill, disabled and dying people ( Gbeneolol, 2018).
In this context of study , nurses  a profession within the health care sector  focused on the care of individuals, families, and communities so they may attain, maintain, or recover optimal health and quality of life; bedside nurses , midwives with their qualification such as, A1, A0.



Midwife: The education and training for a midwife concentrates extensively on the care of women throughout their lifespan; concentrating on being experts in what is normal and identifying conditions that need further evaluation due to having awareness regarding to pre and post-operative infection prevention (Carson,2016).In this context , midwives are those health workers in charged maternity and operating women caring particularly those who come in hospital in process of operation.
.
viii

CHAPTER ONE: INTRODUCTION

1.0 INTRODUCTION 
This chapter presents background, statement of the problem, objectives of the study, research questions, limitation to the study, significance, scope of study, and as well as the organization of the study.
[bookmark: _Toc86391133][bookmark: _Toc113535486]1.1. BACKGROUND OF THE STUDY
 Infection control measures are essential for the containment of surgical infections. The current Operating Room (OR) should therefore, have well-developed policies for managing infections. The efficacy of those policies depends on how well they are adhered to by OR staff. Thus, nurses ought to have great knowledge and strict adherence to the prevention of infections (Gaw, 2017).
Healthcare associated infections (HAIs) constitute a major public health problem affecting millions of people every year (Bagheri et al., 2011). Estimates of recent studies in developed countries indicated that at least 5% of hospitalized patients acquire infection (Menegueti etal.,2018). Although the burden of HAIs in Africa is not well studied, a systematic review in the region reported that it is frequently much higher than in the developed nations (Aiken et al., 2017). The risk of transmission of infection may increase in under-developed and developing countries by low compliance with infection control policies and precautions (Gaw et al., 2018).
Globally, more than 234 million surgeries are mandatory each year to encounter the global need and among 143 million annual surgeries, 6% occur in LMICs with the highest rate of surgical need in Western Sub-Saharan Africa with 6,495 operations per 100,000 inhabitants (Rose et al., 2015).
The morbidity and mortality (prevalence) related to the infections of incidence rate 65%, low-income countries, Africa, East Africa and finally in Rwanda (Rose et al., 2015).
The literature has suggested strong educational programs on the prevention and control of infections in both academic and clinical settings (Bono, 2019). These programs must be an essential part of their job, where they spend most of their clinical years in healthcare facilities where they gain most of their skills (Bono, 2019).
Most literatures revealed that surgical site infections (SSIs) were the most common healthcare associated infections accounting for more than 30% of cases of HAIs (Saathoff etal.2017). Surgical site infections are defined as infections that occur within 30 days of the operation if no implant is left in place or within 1 year of operation if an implant is left in place and the infection appears to be related to the operation in general surgery (Smith,2019).Throughout the literature, SSIs were associated with intrinsic factors including advanced age, malnutrition, metabolic diseases, smoking, obesity, hypoxia, immune-suppression, and length of preoperative stay(Smith, 2019).
Moreover, extrinsic factors like application of skin antiseptics, preoperative shaving, antibiotic prophylaxis, preoperative skin preparation, inadequate sterilization of instruments, surgical drains, surgical hand scrubs, and dressing techniques were among the most frequently reported risk factors (Cha, 2018).
Nurses, working around the clock, are in an ideal position to participate or play a leading role in taking initiatives that aimed to ensure quality of care and thus to enhance patient safety which includes prevention of SSIs (Brisibe, 2018). However, a significant number of studies indicated that most nurses lacked the required knowledge about prevention of SSIs and the majority of them did not practice properly according to evidence-based guidelines and recommendations (Mitchell et al., 2014).
In Africa, the main factors associated with knowledge and practice of nurses towards the prevention of SSIs include but are not limited to work experience, level of nursing education, work load, training on infection prevention mechanisms, and no adherence in infection prevention and patient safety guidelines. In some studies, insufficient utilization of available evidences was also observed (Mpogoro, et al., 2018).
The world health organization (2016) published Global guidelines for the prevention of SSIs. The document contains recommendations for the preoperative and postoperative period and preventing infections during and after surgery. They range from simple precautions such as ensuring that patient’s bath or shower before surgery, appropriate way for surgical teams to clean their hands, guidance on when to use prophylactic antibiotics, which disinfectants to use before incision, and which sutures to use all of which are among others recommendations contained within the document (Rose et al., 2015).
According to Haqueet al., (2018), despite progress in preventive knowledge, SSIs remain the most common healthcares associated infections among surgical patients and one of the most frequent adverse events in hospitals. They represent a major clinical problem in terms of morbidity, mortality, length of hospital stays, and overall direct and not direct costs worldwide. One of the strategies to prevent from SSIs occurring is the improved nurse’s knowledge on how to handle patients who underwent surgery.
According to Sickder et al., (2016) showed that 25 % of infections can be prevented by nurses by implementing standard precautions during care of the surgical patients. Therefore, nurses can help to prevent surgical site infection, decreases patients, economic burden as well as hospitals expenses and enhance quality of life of the patients by the application of knowledge and recommended practices. However, Haleemaet al., (2017) postulated that breakdown in the knowledge and low standard practice of nurses can cause the transmission of infection especially among open wound/site surgeries. 
Moreover, another study done by Awan et al., (2018) in Nawab Shah found that at public hospitals of Faisalabad nurses are not implementing the standard guidelines and modern surgical and sterilization techniques properly to prevent the patients from surgical site infection. They deduce that the low standard knowledge of nurses can cause the transmission of infection especially among open wound/site surgeries.
In addition, Famakinwa, et al. (2018) concluded that Nurses role is key in the prevention of post-operative wound infection and as such, they need adequate knowledge on infection control. Thus, every nurse working in the surgical unit must strive to acquire and update their knowledge in order to improve their practice. If this is done, it will reduce the length of hospital stay for patients and reduce the cost of hospitalization. and nurses should have awareness about precaution measures to fight against infections such as Patient assessment for infection risk, Hand hygiene, Respiratory and cough hygiene, Personal protective equipment (PPE), Safe management of equipment, Safe management of environment, Safe management of blood and body fluids, Safe management of linen (Famakinwa, et al., 2018).
In Rwanda, between the years 2016-2017, there was a total of 21,374 surgical procedures performed across the tertiary hospitals such as UTHK, UTHB and RMH excluding the procedures performed in private health facilities while the preoperative and postoperative death rate is with a maximum of 30% due to inadequate quality of surgical care provided (MOH, 2018). In Rwanda, reported postoperative infection rates from 40 hospitals were 0.8%, 0.4% and 0.2% for 2008, 2009 and 2010 respectively these numbers are suspected to be underestimated, as follow up may have described elsewhere (Petrozeet, 2018).
[bookmark: _Toc532970749][bookmark: _Toc86392792][bookmark: _Toc113535487]1.2. PROBLEM STATEMENT
Despite the fact that, many strategy were implemented to curb this problem of infections occurring in   pre and post-operative , challenges are  still high with those infected under prevalence rate of 65% worldwide, as well as the same in Africa countries include Rwanda(WHO, 2018).The study conducted in Rwanda  by Kabanyana even though big improvement and strategic policies taken by Muhima Hospital to prevent post-operative infections, it remains as an issue and it has been increasing on daily  basis, where the annual rate has been higher to 4% (MOH,2018). During clinical internship 25patients complained that they obtained surgical site infections from operation of Muhima district hospital. Therefore, researcher needs to know the nurses and midwive’s knowledge on pre and postoperative infection prevention at Muhima District Hospital in Rwanda.
[bookmark: _Toc532970750][bookmark: _Toc86392793][bookmark: _Toc113535488]1.3. OBJECTIVES OF THE STUDY
[bookmark: _Toc532970751][bookmark: _Toc86392794][bookmark: _Toc113535489]1.3.1. General objective
The study will assess the level of knowledge on post -operative infection prevention control measures among students at Muhima District Hospital
[bookmark: _Toc532970752][bookmark: _Toc86392795][bookmark: _Toc113535490]1.3.2. Specific Objectives
i. [bookmark: _Toc532970753][bookmark: _Toc86392796]To identify the level of knowledge on post-operative infection among students, nurses and midwives at Muhima District Hospital
ii. To determine prevention measures on post-operative infection among students, nurses and midwives at Muhima District Hospital
[bookmark: _Toc113535491]1.4. RESEARCH QUESTIONS
i. [bookmark: _Toc532970754][bookmark: _Toc86392797]What is the level of   knowledge on post-operative infection prevention among students, nurses and midwivesat Muhima District Hospital.
ii. What is the level of knowledge on post-operative infection prevention among nurses and midwives at Muhima District Hospital
[bookmark: _Toc113535492]1.5. SIGNIFICANCE OF THE STUDY
Regarding the personal interests, the research findings will help the researcher to develop knowledge’s related to infections preventions to reconcile theories acquired in school with practices on ground. Concerning the academic interest, the research findings will provide information, guide to development of nursing curriculum and nursing courses related to prevention of surgical site infection. For scientific level, the research findings can be used as a baseline reference for further research in nursing profession.
[bookmark: _Toc532970756][bookmark: _Toc86392798][bookmark: _Toc113535493]1.6. LIMITATION OF THE STUDY
The researcher’s will be limited to explain the purpose of the study to the respondents, get all necessary information required to fulfill research, control over respondents’ honesty and personal biases and the setting of the study and give recommendation accordingly.
[bookmark: _Toc86392799][bookmark: _Toc113535494]1.7. SCOPE OF THE STUDY
[bookmark: _Toc532970757]The study aimed to assess the knowledge on pre and post-operative infections control among nurses and midwives working in operating room at Muhima Hospital. The participants were selected from nurse’s working at Muhima hospital during a period of one to three weeks  of March 2022.
[bookmark: _Toc86392800][bookmark: _Toc113535495]1.8. ORGANIZATION OF THE STUDY
This part research includes five chapters which are the flowing. The first chapter is related the background, statement of the problem, research objectives, research questions, significance of the study, limitation of the study and scope. The second chapter describe the literature review related to level of knowledge regarding post-operative infection prevention among students, nurses and midwives  at Muhima district hospital . It discusses on the introduction to the literature review of theoretical literature, review of empirical, analytical, and critical literature, and the conceptual framework. The third chapter focuses on methodology, study design, target population, sample design, data collection procedures and instruments used, and data analysis methods. It includes the information regarding the sampling techniques used to conduct the research. Chapter four is about findings and discussion, Chapter five is summary of findings, conclusion and recommendations.









[bookmark: _Toc113535496]CHAPTER TWO: LITERATURE REVIEW
[bookmark: _Toc521370819][bookmark: _Toc86392802][bookmark: _Toc113535497]2.0. INTRODUCTION
[bookmark: _Toc475945959][bookmark: _Toc475966575][bookmark: _Toc475967972][bookmark: _Toc475974106][bookmark: _Toc477197579][bookmark: _Toc477197778][bookmark: _Toc477197913][bookmark: _Toc495769110][bookmark: _Toc500333600][bookmark: _Toc521370820]This section goes through different related literature available about nurses knowledge’s about   pre and post-operative infection prevention. The specific areas covered in this chapter are, theoretical review of literature, conceptual framework, empirical review, and the assessment of the gaps to be filled by the study.
[bookmark: _Toc86392803][bookmark: _Toc113535498]2.1. THEORETICAL LITERATURE
Nurse’s work is a challenge, as nurses are involved in all aspects of a patient’s care, from providing comfort and hygiene to administering injections, updating medical records, as well as minor therapeutic and diagnostic procedures and processes. Nurses assist in operating rooms with equipment and supplies from pre-surgical preparation to post-operative infection prevention (HCN, 2018). 
The surgical nurse must possess substantial knowledge, judgment and skills based on principles of the biological, physiological, behavioral and social sciences in order to meet the needs of the patient who is undergoing surgical intervention. Through use of nursing process, the surgical nurse provides direct care to the surgical patients, with primary emphasis on the intra-operative period and responsibility for pre-operative assessment and post-operative evaluation. Nurses play a vital role in post-operative infection prevention management and therefore require thorough knowledge and skill in post-operative infection prevention (Chatchumni et al., 2016).
 In most health-care settings, nurses constitute the biggest population of the health workforce and have 24-hour direct contact with patients (WHO, 2016). Consequently, nurses are well placed to manage post-operative infection prevention setting and must ensure that their interventions are tailored to suit individual preferences and comfort. However, some previous studies in post-operative infection prevention management identified inadequate requisite theoretical knowledge, lack of priority toward post-operative infection prevention (Teshager etal., 2015).
 This peri-operative role incorporates both technical and professional components of nursing practice and endeavors to assure continuity of care for the surgical patient (WHO, 2018). Proper client education is essential to ensure positive surgical outcomes. Clients who are admitted for surgical inpatient hospital stays experience much shorter lengths of stay as well. This presents a challenge to nurses working in the peri-operative setting to adjust pre-operative and post-operative infection prevention to afford clients the best possible surgical experience and outcome (Allegranzi et al., 2016).
[bookmark: _Toc521370821]According to Salkind et al(2016), surgical site infection is defined as an infection seen on the incision site within 30 days of surgery or within one year of implant insertion. Andreson and Sexton (2016) indicated that surgical site infections account for 38 percent of nosocomial infections. Surgery that involves a cut (incision) in the skin can lead to a wound infection after surgery. It is important to track patients after discharge for a period of time to ensure that no infection has occurred (Magill et al., 2016).
 Surgical operations provide opportunities for transmission of infection between patients and health-care workers and between patients. For most patients undergoing clean-contaminated surgeries (cardiothoracic, gastrointestinal, orthopaedic, vascular, gynecologic), a cephalosporin is the recommended prophylactic antibiotic (Salkind et al., 2018)
 Worku (2015) indicated that over 50% of nurses who participated in the survey lacked knowledge about surgical site infection prevention and practiced inappropriately. According to Pittet 2016, SSI is a leading cause of health-care associated infections that is why surveillance of SSI should be a priority for infection control program even in resource-limited settings. Nurses, working around the clock, are in an ideal position to participate or play a leading role in taking initiatives to ensure quality of care and thus to enhance patient safety which includes prevention of SSIs. However, a significant number of studies indicated that most nurses lacked the required knowledge about prevention of SSIs and the majority of them did not practice properly according to evidence-based guidelines and recommendations.
[bookmark: _Toc86392804][bookmark: _Toc113535499]2.1.1. Nurses problem pre-operating phase
The preoperative phase is defined as the time from when the patient is notified of or decides to move forward with the surgery until the time the patient is moved to the operating theater bed. As a patient moves through the preoperative phase, surgical personnel have an opportunity and responsibility to assess the patient’s surgical infection risk factors, initiate interventions to mitigate modifiable infection risk factors, and implement best practices to prepare the patient for a safe operative procedure (Karim, 2017). These practices focus on assessing modifiable infection risk factors and identifying methods to support patients to reduce their infection risk (Karim, 2017). The assessment includes evaluating innate or acquired host conditions, such as chronic disease or acute infection, and preparing the patient for the surgical procedure by using such methods as removing hair, administering prophylactic antibiotics, checking blood glucose levels, assessing for hypertension, screening for and ceasing smoking, and decolonizing multidrug-resistant organisms (MDROs)(Karim, 2017).
The Association of Operating Room Nurses (2002) recommends pre-operative cleaning, hair removal, and antimicrobial skin preparation to reduce bacterial colony count of the incision site. The pre-operative skin preparation is essential part in the prevention of SSI. The mainstays of the pre-operative skin preparation recommendations are pre-operative showering and skin antisepsis, shaving or hair removal from surgical site(Floma et al., 2007).
Alcohol-based antiseptic is used during pre-operative skin preparation. It is safe, and effective for prevention of SSIs(Cheadle, 2018).
Many agents are also available to be used as skin antiseptic agents. The ingredient combinations are iodophors, chlorhexidine gluconate, parachlorometaxylenol, iodine, and alcohol (Mulberry et al.,2017). The use of an antiseptic agent for pre-operative bathing or showering is widely practiced with the belief that it was helped to prevent surgical site infection. Showering with an antiseptics or detergent agents significantly decreases skin microbial counts(Mulberry et al.,2017). The incidence of Staphylococcus aureus infection in clean procedures was reduced by 50% in patients who were showered with chlorhexidine compared with the bar soap(Anderson et al., 2018).
The practice of shaving to remove the hair from the surgical site the night before an operation was associated with a significantly higher risk for SSI compared with the use of depilatory agents, clippers agents or no hair removal (Mangram et al.,2019). If hair removal was necessary, the use of clippers or depilatory agents was preferable than shaving to reduce the risk of surgical contamination (Florman et al., 2017).
Shaving the skin before surgery is no longer recommended because it creates microscopic cuts that increase the risk of SSI. If hair removing is necessary, it should be removed with electric clippers immediately before surgery and a depilatory is not recommended to use because it could cause a hypersensitivity reaction in some patients (Forren, 2016).
The study conducted a study with 789 patients undergoing spinal surgery and found that patient with shaved group (n = 371) had higher rate (25%) of SSI compared to group without shaving before surgery (n = 418) (Chatchumni et al., 2016).
Pre-operative shaving is considered as an increased risk for developing SSI than using depilatory or clipping agents or hair remover. However, the risk of SSI from either shaving or clipping increased when it was performed at night before surgery (Gray et al., 2017). Any hair removal was associated with increased post-operative (Leaper , 2018).
According to the Center for Disease Control and Prevention (CDC), endogenous skin bacteria including Staphylococcus aureus and Coagulase-negative staphylococci caused 34% of all SSIs. The risk of SSI was significantly increased if a surgical site was contaminated with a count of more than 105 microorganisms per gram of tissue (Digison et al., 2017).
Sterilization of instruments is an essential part of aseptic technique and must be performed with validated methods using appropriate quality control, such as boiling point and instruments storage. Sterile gloves minimize transmission of microbes from the hands of the surgical team to patients and prevent contamination of team members with blood and body of the infected patients (Pitter et al., 2017).
Surgical procedures routinely challenge the surgical patients’ host defense mechanisms. Several types of immune system malfunction may make a patient vulnerable during the surgical procedures(Allegranzi et al., 2016).The immuno-compromised or immuno-suppression is the disordered immune system in which the ability to resist or fight infections is subnormal or not functioning normally(Neil, 2017).
Strategies for preventing and treating infections depend on the type of immuno-suppression disorder. For example, blood glucose level should be kept below or equal to 110 mg/dl which could help white blood cells (WBC) to function normally and thus prevents infections from Post-operative(Forren, 2016).Patient who has an immunodeficiency disorder has more chance at risk of infection. The following cares could help to reduce the risk of infection: (1) patient being treated periodically with immunoglobulin intravenously, practicing good personal hygiene, (3) not eating undercooked food, drinking safe water, and avoiding contact with people who have infections (Kuo, 2005). Nurses should also consider the following pre-operative nursing care including avoid opportunistic infection, maintain thermoregulation, maintain the balance of fluid volume, and avoid latex allergy or chemical hazards (Neil, 2017).
Pre-operative nutritional status had a significant impact on surgical outcomes. The major nutritional problems in the pre- operative period were under nutrition and over nutrition. Under nutrition and weight loss continues to be prevalent among hospitalized and long term care patients (Gunningberg et al., 2018). Because of lack of the major nutrients necessary for recovery, patients were at a higher risk than a patient of normal weight. Protein deficiency is most common among these patients ((Gunningberg et al, 2018).Low protein storage predisposes the patient to shock, increased edema, and decreased antibody production(Gunningberg et al, 2018).
Obese patients are at higher risk of SSI in surgery than the patients having normal weight. Excess fat could cause several complications during surgery including increased working load of heart, increased risk of SSI, respiratory problems, increased the risk of infection, and delay in healing. Pre-existing conditions such as hypertension and diabetes which are prevalent in obese persons also increases the risk (Bough et al. , 2017).There is no quick way for an obese patient to safely lose the weight prior to surgery. If time permits, a low calorie diet, high in essential nutrients should be provided. Starvation or fat diets are not recommended (Pear, 2007). Dietary considerations before surgery for an adequately nourished patient are also important. The pre-operative diet for these persons should contain less carbohydrates but rich in protein, minerals, vitamins, and fluids. These nutrients assist in a rapid recovery as they promote wound healing and decrease the risk of infections and other complications (Ward et al., 2013; Yoshida et al.,2017).Nurses need to have enough knowledge about continuous nutritional assessment and correction for surgical patients as an important surgical team member. Routine evaluation of patients’ nutritional status should be done by nurses to early detect malnourished conditions (Anderson et al., 2018).
[bookmark: _Toc86392805][bookmark: _Toc113535500]2.1.2. Post-operative infection prevention
Successful nursing care of surgical wound care depends on the nurses’ knowledge and understanding about the normal wound healing physiology, cleansing solution, aseptic technique, and equipment. Using this knowledge nurses can provide quality wound care and thus prevent wound infection. The main purposes of wound care are (1) to protect the wound from trauma or bacterial contamination, (2) to promote wound healing, and (3) to prevent the spread of organisms from an infected wound to other sites (Ajzen, 2015).

Appropriate dressing materials should be selected according to the nature of the wound such as size, site depth of the wound, and the presence of slough or infection. Usually, dressing absorbs excess exudates, but maintains warm and moist condition at the wound surface to improve healing and should allow gaseous exchange. The primarily closed incision (i.e. the skin edges are re-approximated at the end of the operation), should be covered with a sterile dressing for 24-48 hours, until the incision edges are scaled (Mangram et al., 2019). When a surgical incision is opened to heal by secondary intention, it should be covered with sterile moist gauze and a dressing should be applied with aseptic technique (Vuolo, 2017).

Wash and dry the hands, Clean and disinfect the surfaces of the dressing trolley by using paper towel and 70% ethyl alcohol with 0.5% chlorohexidine solution, attach disposable bag with trolley for soiled dressing disposal, Wear face mask if required, Disinfect the hands and use sterile gloves, Open the corner of the sterile inner dressing bag carefully and place the sterile drape to form a sterile filed, Pour the antiseptic solution in the dressing set to make it ready for use, Remove the wounds ‘outer dressing with sterile forceps and discard them, Clean the wound using sterile forceps and cotton swabs from the site of incision to the outer edge, and clean the more contaminated (dirty area), each in a single stroke and discard the cotton swabs, Wipe the wound site as dry as possible, Inspect the wound,  healing process, signs of infection such aspus, redness, swelling and tenderness, Cover the wound if needed, with dry sterile dressing preferably transparent, Clean and disinfect the surfaces of trolley and dry it well, Discard the soiled material in the proper place, Wash and dry the hands(Karim, 2017).
2.1.3. Wound assessment and monitoring of SSI
 An accurate and detailed SSI assessment is vital to take care of patient with wound. Care plan, treatment intervention, and ongoing management are based on initial and subsequent SSI assessment. Assessment provides the key elements about current status of wound and was essential to the developments of nursing care interventions (Baranoski, et al,, 2014).
A structured wound assessment tool (Asepsis) helps to identify the assessment of SSI. Asepsis is an acronym for seven wound parameters to examine SSI. These parameters include additional therapy, serous exudates, erythema, purulent exudates, separation of deep tissue, isolation of bacteria, and stay (hospital) greater than 14 days. Summed score over wound assessment performed each day for the first5 post-operative days indicates a severity of infection or complication (Sturridge, 2016).
Nutritional support, The goal of post-operative diet therapy is to retain body weight losses as soon as possible. Energy, protein, and ascorbic acid are major factors in achieving rapid wound healing (Black, 2015).
Major surgical procedures greatly increase energy and protein requirements. Minerals and other vitamins also play a vital role in recovery from wound. Adequate energy and protein intakes are essential to limit protein and fat losses. The post-operative diet may be liquid, semisolid, soft diet or of regular consistency, but it must be high in calories, protein, vitamins, minerals, and fluids ((Ajzen, 2015). Immunonutrients, such as arginine, glutamine, nucleotides and omega 3 fatty acids, reduce complications in surgical patients. Immune-enhancing feeds reduce the risk of infectious complications, and reduce hospital stay. Inadequate nutritional supports increase morbidity and mortality, delay the return of normal body functions, and retard the process of tissue rebuilding (Bagheri et al., 2011).
[bookmark: _Toc521370829]Inadequate nutrition prevents wounds from healing at a normal pace and causes edema and muscular weakness. At the stage of post-operative recovery, nurses should work closely to give maximum support to patients (Forren, 2016).The dietitians should prepare appropriate diets schedule and give dietary advice for surgical patients from pre-surgery to post-surgery which will result in improved immune function and reduce incidence of SSI(Forren, 2016). A study found that malnourished patients who received post-operative supplemented diet had a significantly reduced incidence of SSI and length of hospital stay compared to the control group (Braga, et al., 2018).





[bookmark: _Toc86392806][bookmark: _Toc113535501]2.2. EMPIRICAL LITERATURE
[bookmark: _Toc86392807][bookmark: _Toc113535502][bookmark: _Toc86392808][bookmark: _Toc521370830]2.2.1. The knowledge on pre-operative infection among nurses and midwives
The study done by Drapeau et al,. (2016) proved that 41.0% of staff nurses never do the preoperative shaving to reduce the chance of postoperative infections. 4.9% sometimes doing it, while 54.1% always practice. 39.3% of staff nurses never administer prophylactic antibiotics postoperatively on actual time for administering. 15.6% sometimes, while 45.1% always do this practice( Freahiywot et al., 2015).The 32.8% of staff nurses never doing hand hygiene practice, 25.4%, sometimes, 41.8% they always wash their hands before and after wound dressing and touching surgical site. 36.9% of the study participants never use an antiseptic solution to "prep" the area around a surgical incision; maintaining sterility, 16.4% sometimes, while 46.7% always do this practice. 38.5% of staff nurses never advise my patient to preoperative showering (Mahmoud et al., 2017). 20.5 % sometimes, while 41.0% always advises. 34.4% of staff nurses never assess and monitor surgical site postoperatively to identify if bleeding occurs or not, 26.2% sometimes assess, while 39.3% always do this practice (Mahmoud et al., 2017). 41.8% of study participants never use sometimes a topical cream for skin care for postoperative infection, 12.3% sometimes, while 45.9% always do this practice (Mahmoud et al., 2017).
The 25.4% of staff nurses have never documented all data on the site of operation assessment, 31.1% sometimes document, while 43.4% always document data about the site of operation assessment (Mahmoud et al., 2017). 36.1% of staff nurses never did change the surgical dressing postoperatively, 25.4% sometimes, while 38.5% always doing change the surgical dressing postoperatively (Ross et al., 2013). And the 38.5% of staff nurses never perform a vital sign before wound dressing, 20.5% sometimes, while 47.5% practice always. 42.6% of study participants never identify common contributing factors to prevent postoperative infection, 9.8% sometimes, while 47.5 always identify common contributing factors to prevent postoperative infection. 36.1% of staff nurses never perform routine lab tests postoperatively, 24.6% sometimes, while 39.3% always do this practice (Ross et al., 2013).
Similarly study did in Ethiopia by Joshi (2017) assessment the nurse’s knowledge on post-operative infection Prevention in which nurses‟ practical activities regarding surgical site infection prevention were good. 
 On the other hand, this result is higher than the findings in a study done in Italy, where only 38% of the nurses were found to have always postoperative infection prevention practices (Mazziotta, et al., 2018).  The results of the study show that most staff of nurses were female, the highest percentage of participants fall in the age group of 20 - 30 years, which was more than 72.1 %, while the higher range of participants having the qualification of Diploma in nursing which was 50.8%, while regards to participants' marital status, the results showed that most of the participants were Single. 64.7% (Mahmoud et al., 2017). Furthermore, there were no statistically significant differences detected in nurses' knowledge regarding evidence-based guidelines for the prevention of postoperative infection with respect to gender, marital status, and age.
Comparison study done by Acaroglu et al., (2018) Nurse’s knowledge towards Evidence-Based Guidelines to the inhibition of postoperative infection. The study revealed the participants lacked knowledge relating to it. The findings of this research are similar to a study was conducted in Ethiopia, in which only 40.7% of the nurses were found to be knowledgeable about surgical site infection prevention ( Freahiywot et al., 2015). Study which was conducted in Nigeria, in which 68% of the nurses had also reported poor knowledge towards the prevention of postoperative wound infection (Ross et al., 2013).
A study done in Tanzania , showed that more than half of nurses 57.7% were having poor post operative wound care practice while 30 participants (42.3%) had good practice on post operation wound care(Mwakanyamale, 2017).
According to a study conducted in Ethiopia, the nurse’s knowledge on prevention infections were found to be low post-operative  Teshager etal.,(2015). There were only (40.7%) of the nurses were found to be knowledgeable about the prevention of surgical site infection and the proportion of nurses who had good practice activities was (48.7%)(Teshager etal., 2015).
An Institution-based cross-sectional study was conducted by Teshager et al., (2015) on 423 nurses of 2 hospitals (Gondar University Referral Hospital and Debye Markos Referral Hospital) of Ethiopian regional State, Ethiopia. The result measures of this study were data and follow of nurses relating to bar of surgical website infection wherever data and follow of nurses were found to be low during this study, solely 172 (40.7%) of the respondents were found to be knowledgeable bar of surgical infection and therefore the proportion of nurses UN agency had sensible follow of surgical site infection bar activities was found to be 206 (48.7%) (Teshager etal., 2015).
In Sudan,a study about Nurse’s knowledge and practice regarding post-operative infection prevention for patient with open heart surgery in the first 24 hours was carried out at Sudan Heart Center (2013). Result revealed that 4.20% was poor, 12.5% fair, 83.3% was good knowledge of participants’ regarding post-operative infection prevention for patient with open heart surgery in the first 24 hours. And the result showed that 32% fair practice of prevention post -operative infection control, 19% poor practice, and 49% have good practice of participants’ regarding post-operative infection prevention for patient open heart surgery in the first 24 hours.
[bookmark: _Toc521370834]In Kenya, only 41% of the nurses reported that they had sufficient knowledge to assess and manage post-operative pain (Kituyi et al.  2019). A study conducted in Rwanda revealed an altered knowledge base and pain evaluation techniques as challenges for post-operative pain management among anesthesia residents cited 56%(Twagirumugabe et al., 2015).
[bookmark: _Toc113535503]2.2.2. The  knowledge of nurses and midwives on prevention on post-operative infection
The study  similary  study done by Ahmed Jarelnape et al.(2019)  study revealed on  post and pre-operative infection prevention resulted that majority 63.9% of the nurses had not received any formal training and 74.6% of them were not using any existing guidelines about risk assessment and prevention of postoperative infection. 76.2% .They answered that there was 3 time to provide health care to the patient. More than half of the nurses 60.6% reported a staff shortage(Karim, 2017). The majority of nurses 72.1% agreed the hospital had inadequate facilities and equipment(Mahmoud et al., 2017).
The similary study done  by Moore Z, Price et al.,(2018).Determined the nurses' knowledge of postoperative prevention. Only 19.7% know about the definition of postoperative infection, while 80.3% of the participants gave the wrong answer. The participants of the study were asked about postoperative infection classifications for which 56.6% of the participants gives the wrong answer while only 43.4% of the participants give the right answer to this question. Although the majority 68.0% of the nurses has a good knowledge of postoperative infection signs and symptoms. But he found only 23.0% of the participants give the right answer about how to the treatment of postoperative infection and only 39.30%(Mahmoud et al., 2017).They know regarding a diagnosis of postoperative infection. Only 31.1 % of the participant they have knowledge about Evidence-Based Guidelines for the prevention of postoperative infection. The results showed that the nurses' knowledge level regarding complication of postoperative infection, was low only 27.1% of the participants give the right answer( Freahiywot et al., 2015).
 According to (Karim, 2017) study reported that the nurses poorly performed aseptic technique particularly gloving and hand-hygienic poor practice of 45% reported that the nurses violated hospital’s protocol for pre-operativehair removal due to their negligence and also lack of current knowledge. In Turky, a survey conducted at a Faculty of Medicine with 129 clinical nurses (Karim, 2017). This study revealed that the nurses had a poor general quality of hand washing. It was also found that the subjects did feel the necessity of washing their hands cited 67% but they were not able to wash their hands due to dense working conditions, insufficient necessary materials counted 89(78%),drying and sore hands after frequent washing70%(Akyol, 2018).

The mean of the total knowledge scores of the sample was 3.28 out of nine (SD = 1.72, range = 0 -7), the median was 3 out of nine(Akyol,2018). There were a statistically significant correlation between all tested continuous sociodemographics variables and the total knowledge score (p > 0.05)(Karim, 2017). There is a significant difference in nurses’ knowledge between those who are attending to special surgical related training course and who are not. The most significant predictors of Jordanian nurses’ knowledge were: the number of credit hours attended by nurses for surgical-related training courses and the total years of work experience in nursing (Mahmoud et al., 2017).
A study revealed that nurses lack the potential knowledge in respect of wound care and also found poor management of wounds with inappropriate use of dressing conducted by nurses (Hollinworth et al., 2018). In addition, a study showed that 85% of nurses used inappropriate dressing technique in caring for surgical patients because they had difficulty in applying the theory and knowledge into their practices (Fadden et al., 2018).
Furthermore, a study found that the malnutrition rate was high in patient before having gastrointestinal surgery. This same study also found that the nurses were not able to evaluate nutritional status due to their lack of knowledge (Karoz,2018).Nurses’ well-researched knowledge and good practice can contribute to infection control and reduce hospital acquired infection (Hawker, 2019).
 In India, a study found that the mean knowledge and practice of nurses regarding the infection control measure was 73% and 63%, respectively. This study also found the positive relationship between knowledge and practice. This same study indicated inconsistent level of knowledge and practices of nurses however; nurses’ knowledge and practice were related (Vij et al., 2018).
A study conducted in Rawalpindi, Pakistan on knowledge of the health care workers about Health care associated infections was adequate, but Practices were lacking. Respondents having good knowledge about Health care associated infection were 281 (94%) and regarding practices it was only 143 (47%) (Teshager etal., 2015).
A study done by Sticker etal.(2018), in Bangladesh showed the knowledge level of majority of nurses (70%) was low. On the other hand, practice of majority nurses (98.3%) was at a high level regarding prevention of surgical site infection.
Fashafsheh et al (2017) carried out a study in the Government hospitals of Palestine in which around half (53.9%) of the participants had fair knowledge level and the majority (91.1%) of the participant had good practices towards infection prevention. A survey done by Labeauet al. (2017) in Belgium showed that nurses were not familiar with the proper evidence-based guidelines about the Surgical Site Infection Prevention. The overall scores of nurses were poor. The nurses‟ mean score on the knowledge test was only 2.61 29%(Labeauet al. , 2017).
[bookmark: _Toc86392809][bookmark: _Toc113535504]2.3 CRITICAL REVIEW AND RESEARCH GAP IDENTIFICATION
About literature review there was missing data on information about post operative infections prevention among nurses  in the regional, there is few information about research done for patients hospitalized in hospital while information available are those who are  out patiented  these places also has a high level of infection  cases. There are still the difference between the irrefutable observance  and the research evidence (Gatea , 2019). And also the study explored the knowledge on pre and post-operative infections prevention among nurses working at Muhima  Hospital while no other research done in this Hospital  mentioned in the study.
[bookmark: _Toc86392811][bookmark: _Toc113535505]2.5. CONCEPTUAL FRAMEWORK
Conceptual frameworks, according to educational researcher Smyth, (2019) are established basing to different information and views that enable the researcher to clarify the problem he /she wants to study, and formulate appropriate research questions basing on appropriate research information from other studies. Mostly, the concept framework is a prerequisite step in academic research since it enables researchers to make clear his/her research questions and objectives.
 (
 P
reoperative and postoperative infectio
P
n prevention
)Independent variables                                                                     Dependent variables	
Knowledge of nurses and midwives:
· Social demographic characteristics
· Level of education
· Years of experiences
· Trainings on infection control
· Environmental factors;
· Clean by using bedsheet,Discard the soiled
· material in the proper place,
·  (
Intervening variables
Hospital policies and procedures
Protocols on infection prevention and control
)Dressing trolley
· Cleaning by using paper towel
Source:( Researcher, 2022) Muhima district hospital.
[bookmark: _Toc113535161]Figure 2. 1: Conceptual Framework
The conceptual framework above shows that the increased nurse’s knowledge about preoperative and postoperative infection prevention depends on the variables like the level of knowledge about the world health organization global guidelines for the preventions of surgical site infections, the compliance with internal guidelines regarding pre and postoperative infection prevention within Muhima District Hospital, the years of experiences as well as the trainings attended regarding the pre and postoperative infection prevention related practices. Studies showed that years of experience were found to be positively associated with more advanced knowledge regarding to pre and post-operative infections prevention infection prevention (Imadetal., 2015).
2.7 SUMMARY OF LITERATURE
[bookmark: _Toc532970771]This section provides a summary of some of the reviewed studies on the assessment of knowledge on pre and post-operative infections prevention among nurses worldwide, in sub-Saharan Africa, in east Africa and in Rwanda. The result of the studies reviewed showed that the rate of on pre-operative prevention infection among nurses and post-operative infections prevention still low some factors were identified such age, working experience ,training and others.

[bookmark: _Toc113535513]
CHAPTER THREE: RESEARCH METHODOLOGY
[bookmark: _Toc532970772][bookmark: _Toc86392813][bookmark: _Toc102204315][bookmark: _Toc113535514]3.0. INTRODUCTION
[bookmark: _Toc430457061][bookmark: _Toc430467802][bookmark: _Toc430598597][bookmark: _Toc430598878]This chapter is composed by the research design, target population, research instrument, data collection methods, administration of data collection, reliability and validity, data analysis procedure and ethical consideration. 
[bookmark: _Toc532970773][bookmark: _Toc86392814][bookmark: _Toc102204316][bookmark: _Toc113535515]3.1. RESEARCH DESIGN
[bookmark: _Toc532970778]According to Manheim  (2015), research design refers to a predetermined logical plan through which all activities involved in a research study are organized and carried out in a chronological and a well-structured manner. This study adopts a descriptive-quantitative cross-sectional research design. A descriptive-quantitative cross-sectional research design is used when an uncomplicated description is desired that focuses on the details of what, where, when, and why of an event or experience and identify the midwives and nurse’s knowledge associated with pre and post-operative infection prevention in Muhima Hospital. The study have preferred this method because it helped us to recognize the real nurses and midwive’s knowledge associated with pre and postoperative infection which was  useful to plan for effective health measures to minimize rate of pre and post-operative infection as well as their impact.
[bookmark: _Toc86392815][bookmark: _Toc102204317][bookmark: _Toc113535516]3.2. TARGET POPULATION
Target population is defined as all the members of a real or hypothetical set of people, events or objects to which a researcher wishes to generate a research study (Borg, 2019).This study was considered the 130 nurses and midwives working at Muhima District Hospital as the population for this study working in theater, surgical and maternity (Human resources Muhima,2022),to get an insight about their knowledge level concerning the post-operative infection prevention. 
[bookmark: _Toc86392816][bookmark: _Toc102204318][bookmark: _Toc113535517]3.3. STUDY DESIGN
[bookmark: _Toc86392817][bookmark: _Toc102204319][bookmark: _Toc113535518]3.3.1. Sample size
According to Yamane (2017) provides a simplified formula to calculate sample sizes. This formula was used to calculate the sample sizes and it is shown below. 


Where n is the sample size, N is the population size, and e is the marginal of error (5%). When this formula is applied to the above sample, we get the sample size of 
n=98 respondents
3.3.2. Sampling technique
Simple random sampling technique may be defined as the selection of some part of an aggregate or totality on the basis of which a judgment or inference about the aggregate or totality is made (Yin, 2013). Non-probability simple random technique   applied due to the nature of research, random sampling technique was used to select the 98 respondents in Muhima district hospital. Simple random sampling is the basic sampling technique where a group of subject is selected from a larger group (population) such that each individual is chosen entirely by chance and each member of the population has equal chance of being included in the sample.
[bookmark: _Toc86392818][bookmark: _Toc102204320][bookmark: _Toc113535519]3.4. DATA COLLECTION METHOD
In research, data collection is defined as set of procedures which allow researcher to collect the data and information in relation to the research subject (Martin, 2015). 
3.4.1. Data collection instrument
 According to Schindler (2015) study questionnaire constitutes the main research instrument because it generates data in a very systematic and concise manner. In this study, Self-developed questionnaire. The researcher formulated a questionnaire in line with the research questions which was distributed to selected respondents to give feedback and  questionnaires has two parts; Part one revealed socio-demographic characteristics of respondents and determine the level of knowledge on post-operative infection prevention among nurses and midwives at  Muhima  Hospital.
[bookmark: _Toc86392819][bookmark: _Toc102204321][bookmark: _Toc113535520]3.4.2. Administrative of data collection
Data collection is very important in scientific research because without data the paper would be useless and cannot be qualified as scientific. The main instruments for data collection consist of a self-administrated questionnaire. In this study, self-administered questionnaire which refers to a questionnaire that is designed specifically to be completed by a respondent without intervention of the researchers collecting.
Before conducting this study, researcher asked permission to Kibogora Polytechnical (KP). After receiving the permission from KP, researcher has asked also permission to the ethics committee at Muhima   Hospital to collect data, and participants have signed the consent. After getting permission to conduct research at Muhima   Hospital, the researcher was immediately starting the process of data collection. Before each period of data collection, researcher was provided information to the participants regarding the study such as purpose of the study, instructions to consider during data collection period and tool to be used as well as health education about  post-operative infection prevention. Following explanation of the aims and content of the study to the participants, consent has been signed by each participant. Participation was voluntarily, there were no names on questionnaires. Researcher had counselor the Nurses before completing the questionnaire by reassuring them that their poor knowledge would not be followed by Muhima district Hospital..
[bookmark: _Toc532970781][bookmark: _Toc86392820][bookmark: _Toc102204322][bookmark: _Toc113535521]3.4.3. Reliability and Validity
[bookmark: _Toc86391972]Reliability: Refers to the extent to which the same answers can be obtained using the same instruments more than one time (Kimberlin et al., 2015).The researcher was piloted test with questionnaire on 10% of  nurses and midwives from Muhima Hospital that will  not be in the sample size. After collecting the pilot questionnaire, the question was adjusted.
According to Carole et al, (2018) validity is often defined as the extent to which an instrument measures what it is supposed to measure. The researcher in collaboration with the supervisor was checked for inconsistencies and validity according to research objectives
[bookmark: _Toc532970782][bookmark: _Toc86392821][bookmark: _Toc102204323][bookmark: _Toc113535522]3.5. DATA ANALYSIS PROCEDURE
In this study data was collected from various sources, coded, categorized, and has analyzed for producing final findings by using SPSS version 21 and was analyzed descriptively using frequencies and percentages for data on each of the research questions about the background information. Data was presented in tables  (Chunmei, 2021).
[bookmark: _Toc532970783][bookmark: _Toc86392822][bookmark: _Toc102204324][bookmark: _Toc113535523]3.6. ETHICAL CONSIDERATION
Prior to administrating the questionnaires, the researcher was clearly explaining to the respondents the purpose of the study and their consent for participating in the questionnaire filling. The researcher was assured participants that the information to be collected from them had treated with due confidentiality. This intends to enable the respondents feel at ease to answer to the study questions. The researcher was make all efforts possible to avoid any sort of psychological and physical harm to the respondents.
 The researcher also as much as possible avoided making any careless reference to offensive categorizes, assumptions and other statements that might be considered cruel to the respondents. A written permission received from Mount Kenya University sent to the administration of Muhima District Hospital with the research letter requesting the permission of carrying out of the study. In this context, confidentiality, anonymity and voluntary participation taken into consideration throughout the research. There is no any motivation that  was used to participants. The participants were signed the consent forms before datacollection and the participation in the study  was fully voluntary. No name of the participant  was appearing on the questionnaire to respect the principle of anonymity and data  was kept confidential. 













[bookmark: _Toc84978772][bookmark: _Toc85581177][bookmark: _Toc86377816][bookmark: _Toc86392823][bookmark: _Toc102204325][bookmark: _Toc113535524][bookmark: _Toc84978773][bookmark: _Toc64399268][bookmark: _Toc85581178][bookmark: _Toc86377817]CHAPTER FOUR: RESEARCH FINDINGS AND DISCUSSION
[bookmark: _Toc86392824][bookmark: _Toc102204326][bookmark: _Toc113535525]4.0 INTRODUCTION
This chapter presents the results of this research conducted to assess the knowledge on post -operative infections prevention among nurses working at Muhima District Hospital.The data regarding this research were collected using a self-administrated questionnaire in 98 participants. This generated a response rate of 100% which were  considered adequate to draw a conclusion.
[bookmark: _Toc86392825][bookmark: _Toc102204327][bookmark: _Toc113535526]4.1. SOCIAL DEMOGRAPHIC CHARACTERISTIC OF RESPONDENTS
This part includes the identification of nurses such as age, education level, and working experience as shown in table below;
[bookmark: _Toc86381868][bookmark: _Toc113535192]Table 4. 1: Social demographic information of respondents
	Variables	
	Frequency 
N=98
	Percentage(%)

	
Age
	
	

	20-30
	35
	35.7

	31-40
	45
	45.9

	41-50
	16
	16.3

	51-60
	2
	2.0

	Total
	98
	100.0

	Working experience
	
	

	Less than 1 year
	8
	8.2

	1-5 years
	40
	40.8

	5-10 years
	50
	51.0

	Total 
	98
	100.0

	level of  education
	
	0.0

	Associate degree(A2) in nursing
	2
	2.0

	Advanced diploma in nursing
	71
	72.4

	Bachelor of Science in Nursing
	25
	25.5

	Total
	98
	100.0

	Diploma in midwives
	35
	35.7

	Bachelor degree in midwives 
	60
	61.2

	Master’s degree in midwives
Total 
	3
98
	3.1
100.0


Source :( Primary data, 2022)
Table 4.1 Indicate social demographic characteristic of nurses. The out of 98 respondents .The majority were aged between  31-40 years cited 45(45.9%) , flowed by nurses  aged between 20-30 years old with  35(35.7%), .The next are  aged between 41-50 years old  and  were 16(16.3%), and the laste one are aged between 51-60 years old with a frequencies of 2(2%). The most respondents according the experiences are between 5-10 years old with frequencies of 50(51%),the next have experience between 1-5 year 40(40.8%) the last one have experience of  less than 1 year with the  frequencies of 8(8.2%). In terms of level of education of nurses and midwives most were advanced diploma in nursing had cited as 71 (72%) and Bachelor of Science in Nursing   have a frequencies of 25(25.5%) were followed by  A2 Nurses with a frequence of 2(2%). There were  no  nurses with  masters level in Nursing.The results showed that majority midwives had bachelor degree 60(61.2%), and advanced diploma in midwives were  35(35.7%), and the midwives had master’s degree were 3(3.1%) respectively.





[bookmark: _Toc86392826][bookmark: _Toc102204328][bookmark: _Toc113535527]4.2 PRESENTATION OF FINDINGS
This part deals with Nurse’s knowledge on post-operative infection Prevention by Nurse at Muhima District Hospital
[bookmark: _Toc86381869][bookmark: _Toc113535193]Table 4. 2: The nurses and midwives’ knowledge on post-operative infection 
	Items 
	SA
	A
	N
	D
	SD

	I advised for patient to take pre-operative  showering  with  antimicrobial agents 
	68(69.4)
	25(28.6)
	5(5.1)
	0.0
	0.0

	It is necessary  to scrubbing  hands  before wearing  sterile gloves
	70(71.4)
	28(28.6)
	0.0
	
	0.0

	It is  required  to administer  pre-operative  prophylactic antibiotic  within  one  hour  before  surgery
	58(59.2)
	40 (40.8
	0.0
	0.0
	0.0

	It is necessary  to shave  the patients  before  surgery  
	56 (57.1)
	19(20%)
	5(5.1)
	10(10.2)
	8(8.2)

	It is advised  to use  chlorhexidine  glucose as an  antiseptic  for a patient skin  preparation
	80(81.6)
	18(18.3)
	0.0
	0.0
	0.0


Source :(Primary data ,2022)
Table 4.2 the Nurse’s knowledge on post-operative infection Prevention. The majority 70(71.4%) nurses stronglyagreed that it were  necessary  to scrubbing  hands  before wearing  sterile gloves, while 28(28.6%) nurses agreed.The majority 58(59.2%),strongly agreed that it were  required  to administer  post -operative  prophylactic antibiotic  within  one  hour  before  surgery while  40(40.8%) nurses disagreed. The out of 98 participants , 56(57.1%) stronglyagreed, that it is necessary  to shave  the patients  before  surgery and 19(20%) nurses disagreed while  10(10.2%),nurses were  Neutral while  8(8.2%),  strong disagree to the above statement  and the last one nurses were 5(5.1%) who disagree.The majority 80(81.6%)strongly agreed  that they  advised  to use  chlorhexidine   as an  antiseptic  for a patient skin  preparation while  18(18.3%), nurses agreed on skin preparation with chlorhexidine . Based on results given by nurses during data collection, many were skilled   on post-operative infection prevention.
[bookmark: _Toc86381870][bookmark: _Toc113535194]Table 4. 3:Nurses and midwive’s knowledge on post-operative infection prevention measures 
	Items
	
SA
	
A
	
N
	
D
	
SD

	Washing  hands before and after changing wound dressing and touching the surgical site would prevent surgical site infection
	28(28.6)
	2(2.1)
	3(3.1)
	25(25.5)
	40(40.8)

	Use of  sterilized materials for dressing  surgical wound is required 
	20(20.4)
	0.0
	3(3.1)
	25(25.5)
	50(51.0)

	It is  advised to use aseptic  technique  to facilitate  wound  health 
	18(18.4)
	0.0
	0.0
	30(30.6)
	60(61.2)

	Drug administration of prophylactic  antibiotic  and other   important  medication  to patient surgical  site is required 
	20(20.4)
	5(5.1)
	0.0
	28(28.6)
	45(45.9)

	Health education in home based  care is necessary for  the patient ready to be discharge
	23(23.5)
	0.0
	0.0
	45(45.9)
	30(30.6)

	Proper nutrition in post-operative  to facilitate  wound healing  is required 
	8(8.2)
	30(30.6)
	0.0
	10(10.2)
	50(51.0)

	The patient  should  remain hygiene  status  to avoid  infection 
	10(10.2)
	15(15.3)
	0.0
	25(25.5)
	48(49.0)


Source:(Primary data ,2022)
Table 4.3 Nurse’s knowledge on post- operative infection prevention.Out of 98 respondents majority   40(40.8%) strong disagreed  that scrubbing  hands before and after changing wound dressing and touching the surgical site strong agreed would prevent surgical site infection   28(28.6%)  and also  25(25.5%) nurses disagreed, 3(3.1%), were neutral and the lastly 2(2%) agreed scrubbing hands before and after  changing wound dressing. The majority 50(51%), strong disagreed and a Disagreed 25(25.5%) , Use of  sterilized materials for dressing  surgical wound is required and strong agreed were 20(20.4%) nurses and last one neutral 3(3.1%)  nurses. The majority 60(61.2%) strong disagreed, disagreed were 30(31.6%), and a strong agreed with frequency of 18(18.4%), on they advised to use aseptic technique to facilitate wound health. The majority 45(45.9%),disagreed  and nurses disagreed 28(28.6%), and strong agreed were 20(20.4%), agreed were 5(5%)nurses towards the administration of prophylactic  antibiotic  and other   important  medication  to patient surgical  site  is required.
The majority 45(45.9%)disagreed and strong  agreed 30(31.6%) nurses, strong agreed on Health education in home based  care is necessary for  the patient ready to be discharge. The majority 50(51%) disagreed and agreed 30(31%), and disagreed were 10(10%), strong agreed 8(8.2%) on that they proper nutrition in post-operative to facilitate wound healing is required. The most 48(48.9%) strong disagreed and disagreed 25(25.5%) nurses, agreed were 15(15.3%) nurses, strong agreed were 10 (10%) on that patient should remain hygiene status to avoid infection.
In terms of results accomplished that many responses were based on those  strongly disagreed and this shows that the Post-operative Infection prevention among nurses is not well done as well as  a few number of responses said agreed and many of responses said strongly disagreed for each question was recognized to participants. And also this shows that the nurses at Muhima District Hospital they are one’s attaching the many infections are currently appearing in that zone. Whereas nurses are not  knowing that washing  hands before and after changing wound dressing and touching the surgical site could protect those infections , other they do not know about to use of  sterilized materials for dressing  surgical wound is required, and also no health education in home based  care is necessary for  the patient ready to be discharge, This may leads some disturbance and many risks related to poor knowledge associated nurses for Post-operative Infection Prevention at Muhima District Hospital Rwanda.
[bookmark: _Toc113535195]



Table 4. 4: Nurse’s knowledge on environmental factors to prevent infection in theater
	Questions  
	Yes
	No 

	Do you clean bed sheet after operation?
	80 (81.6)
	18 (18.4)

	Are the trolleys cleaned after operations?
	58 (59.2)
	40 (40.8)

	Nurse knows to use equipment’s and materials is sterilize before operation?
	68 (69.4)
	30 (30.6)

	 Do you know that attach disposable bag with trolley for soiled dressing disposal can prevent infection in theater?
	78 (79.5)
	20 (20.4)

	Do you think that nurses must consider the immediate environment?
	90 (91.8)
	8 (8.2)

	Do nurse follow hospital’s instructions when using cleaning agents?
	78(79.6)
	20 (20.4)

	Is discard the soiled material in the proper place of theater can prevent infection?
	70 (71.4)
	28 (28.6)

	Having skills to clean windows of room after surgery 
	68 (69.4)
	30 (30.6)

	Do you  know to use paper towel after surgery 
	70 (71.4)
	28 (28.6)


Source :( Primary data, 2022)
Table 4.4. Indicates nurse’s knowledge on environmental factors to prevent infection in theater, the findings shown that out of 98 respondents in this study, the 80 (81.6%) knew to clean bed sheet prevent infection while 18.4% did not know. The findings shows that high number of nurses 58(59.2%) knew that to clean trolleys after operations while a few of them were not aware of that by 41% respectively. This implies that many nurses and midwives knowing to prefer for environment factors which can contribute infection in operation room and based on findings they know to clean bed sheet, clean trolleys and also study help to address where nurses and midwives are not doing well because of poor knowledge’s on those environment factors at Muhima district hospital.
The results about participants knew to use equipment’s and materials which were sterilized before operation cited 68 (69.4%)  while minority did not know 30((30.6%) respondents were cited who are not having knowledge on using equipment in operation room. The results shown high 78(79.6%) nurses knowing that attaching disposable bag with trolley for soiled dressing disposal can prevent infection in theater. 
According to results nurses must consider the immediate environment conditions with a  frequently of 90(91.8%) while  a few of them were presented to never consider immediately environment factors cited 8.2% respectively.   This implies that all nurses must put more effort for considering environment factors which can spread those infections happen in operation of women.
According to results  nurses should  follow  Hospital instructions when using cleaning cited as  majority of 78(79.6%) while minority were not knowledgeable with frequency of 20.4%  responses. This implies that nurses and midwives need to make follow up at Muhima District Hospital guidelines in operation room and in related units.

The results showed that many nurses discard the soiled material in the proper place of theater can prevent infection cited 70 (71.4) while a few of them with a frequently of 28.6%, were not aware. The results showed that 68(69.4%) Nurses at Muhima District Hospital are aware clean windows of room after surgery while minority was not aware of   cleaning window cited 30 (30.6%) respectively. Many midwives and nurses working in Operation Theater in Muhima District based on thisresults are aware to environment factors which can lead infections.
[bookmark: _Toc86392827][bookmark: _Toc102204329][bookmark: _Toc113535528]4.3 DISCUSSION
This part based on specific results and making comparison from international studies related to this main purpose as the following below;
A similarly study done by Ahmed Jarelnape et al.(2019),  study revealed on prevention of postoperative infection. 76.2% they answered that there were 3 time to provide health care to the patient. More than half of the nurses 60.6% reported a staff shortage (Famakinwa et al.,2014). The majority of nurses 72.1% agreed the Hospital had inadequate facilities and equipment (Federation, et al., 2009).
The similarly study done by Moore et al.,(2018,determined the nurses' knowledge of  post -operative prevention. Only 19.7% know about the definition of post -operative infection, while 80.3% of the participants gave the wrong answer (Abbas,2016).The participants of the study were asked about postoperative infection classifications for which 56.6% of the participants gave   wrong answer while only 43.4% of the participants gave the right answer to this question (Binagwa et al.,2018). 
Although the majority 68.0% of the nurses has a good knowledge of postoperative infection signs and symptoms but the found only 23.0% of the participants gave the right answer about how to treat  post- operative infection and only 39.30% they knew  a diagnosis of post -operative infection (Pric,2018). Only 31.1 % they had knowledge on Evidence-Based Guidelines for the prevention of postoperative infection (Prince,2018). The results showed that the nurses' knowledge level regarding complication of postoperative infection, were low only 27.1% of the participants give the right answer to this question (Pitter,2016).
The similarly study done by Moore et al.,(2018), determined the nurses' knowledge of postoperative prevention. Only 19.7% knew the definition of post -operative infection, while 80.3% of the participants gave the wrong answers. The participants in the study were asked about postoperative infection classifications for which 56.6% of the participants gave a wrong answer while only 43.4% of the participants give the right answer to this question (Moore et al.,2018). Although the majority 68.0% of the nurses has a good knowledge of postoperative infection signs and symptoms afew  23.0% of the participants gave the right answer about how to the treat  postoperative infection and only 39.30% they knew regarding a diagnosis of postoperative infection (Moore et al.,2018).

 Only 31.1 % of the participant they had knowledge about Evidence-Based Guidelines for the prevention of postoperative infection. The results showed that the nurses' knowledge level regarding complication of postoperative infection, were low only 27.1% of the participants give the right answer to this question (Moore et al.,2018).

Comparison  to the study done by  Karim (2017) study reported that the Nurses poorly performed aseptic technique particularly gloving and hand-hygienic poor practice of 45% reported that the Nurses violated Hospital’s protocol for pre-operative hair removal due to their negligence and also lack of current knowledge (Karim ,2017).

 In Turky, a survey conducted at a Faculty of Medicine with 129 clinical nurses  (Karim, 2017) , revealed that the nurses had a poor general quality of hand washing. It were also found that the subjects did feel the necessity of washing their hands cited 67% but they were not able to wash their hands due to dense working conditions, insufficient necessary materials counted 89(78%) , and drying and sore hands after frequent washing 70% (Akyol,2018).
According to similary study done by Hawker (2019) nurses lack the potential knowledge in respect of wound care and also found poor management of wounds with inappropriate use of dressing conducted by nurses (Hollinworth et al., 2018).
 In addition, a study showed that 85% of Nurses used inappropriate dressing technique in caring for surgical patients because they had difficulty in applying the theory and knowledge into their practices (Fadden  et al.,2018).
 This same study also found that the Nurses were not able to evaluate nutritional status due to their lack of knowledge (Karoz,2018).Nurses’ well-researched knowledge and good practice can contribute to infection control and reduce hospital acquired infection.
Similary study done in In India by Vij et al.,(2018) study found that the mean knowledge and practice of nurses regarding the infection control measure were 73% and 63%, respectively. This study also found the positive relationship between knowledge and practice. This same study indicated inconsistent level of knowledge and practices of nurses however; nurses’ knowledge and practice were related.
Similarly study conducted in Rawalpindi, Pakistan  by Teshager et al.,(2015) knowledge of the health care workers about Health care associated infections was adequate, but Practices were lacking. Respondents having good knowledge about Health care associated infection were 281 (94%) and regarding practices it was only 143 (47%) respectively.
Simialry study done by Sticker etal.(2018), in Bangladesh showed the knowledge level of majority of nurses (70%) was low. On the other hand, practice of majority nurses (98.3%) were at a high level regarding prevention of surgical site infection.

The study done by etrosillo N, Drapeau et al,.(2016) the  41.0% of staff nurses never doing the post- operative shaving to reduce the chance of postoperative infections. 4.9% sometimes doing it, while 54.1% always practice. 39.3% of staff Nurses never administer prophylactic antibiotics postoperatively on actual time for administering. 15.6% sometimes, while 45.1% always do this practice. 32.8% of staff nurses never doing hand hygiene practice, 25.4%, sometimes, 41.8% they always wash their hands before and after wound dressing and touching surgical site. 36.9% respectively.
The study done by Teshager et al.,(2015)  participants never use an antiseptic solution to "prep" the area around a surgical incision; maintaining sterility, 16.4% sometimes, while 46.7% always do this practice. 38.5% of staff nurses never advise my patient to preoperative showering. 20.5 % sometimes, while 41.0% always advises. 34.4% of staff nurses never assess and monitor surgical site post operatively to identify if bleeding occurs or not, 26.2% sometimes assess, while 39.3% always do this practice. 41.8% of study participants never use sometimes a topical cream for skin care for postoperative infection, 12.3% sometimes, while 45.9% always do this practice. 25.4% of staff nurses have never documented all data on the site of operation assessment, 31.1% sometimes document, while 43.4% always document data about the site of operation assessment. 36.1% of staff nurses never did change the surgical dressing postoperatively, 25.4% sometimes, while 38.5% always doing change the surgical dressing postoperatively. 38.5% of staff nurses never perform a vital sign before wound dressing, 20.5% sometimes, while 47.5% practice always. 42.6% of study participants never identify common contributing factors to prevent postoperative infection, 9.8% sometimes, while 47.5 always identify common contributing factors to prevent postoperative infection. 36.1% of staff nurses never perform routine lab tests postoperatively, 24.6% sometimes, while 39.3% always do this practice.
Similary study done in Ethiopia by Joshi(2017) assessment the nurse’s knowledge on post-operative Infection Prevention in which nurses‟ practical activities regarding surgical site infection prevention were good. (22) On the other hand, this result is higher than the findings in a study done in Italy, where only 38% of the nurses were found to have always postoperative infection prevention practices. (17) The results of the study show that most staff of nurses were female, the highest percentage of participants fall in the age group of 20 - 30 years, which was more than 72.1 %, while the higher range of participants having the qualification of diploma in nursing which was 50.8%, while regards to participants' marital status, the results showed that most of the participants were Single. 64.7% Furthermore, there were no statistically significant differences detected in nurses' knowledge regarding evidence-based guidelines for the prevention of postoperative infection with respect to gender, marital status, and age.
Simailary study has  revealed on the nurses' knowledge of postoperative prevention. Only 19.7% know about the definition of postoperative infection, while 80.3% of the participants gave the wrong answer. The participants of the study were asked about postoperative infection classifications for which 56.6% of the participants gives the wrong answer while only 43.4% of the participants give the right answer to this question (Anderson et al., 2018). 
Although the majority 68.0% of the nurses has a good knowledge of postoperative infection signs and symptoms. But he found only 23.0% of the participants give the right answer about how to the treatment of postoperative infection and only 39.30% They know regarding a diagnosis of postoperative infection (Mwakanyamale, 2017).

 Only 31.1 % of the participant They have knowledge about Evidence-Based Guidelines for the prevention of postoperative infection.The results showed that the nurses' knowledge level regarding complication of postoperative infection, was low only 27.1% of the participants give the right answer to this question (Black, 2015).
 The similary study assessed  organizational factors for the prevention of postoperative infection majority 63.9% of the nurses had not received any formal training and 74.6% of them were not using any existing guidelines about risk assessment and prevention of postoperative infection (Gaw et al., 2018).












[bookmark: _Toc86377820][bookmark: _Toc86392830][bookmark: _Toc102204330][bookmark: _Toc113535529]CHAPTER FIVE: SUMMARY OF FINDINGS, CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc86377821][bookmark: _Toc86392831][bookmark: _Toc102204331][bookmark: _Toc113535530]5.0 INTRODUCTION
This chapter includes summary of findings, conclusion, recommendations and suggestion for further studies.
5.1 SUMMARY OF FINDINGS 
The out of 98 respondents,The majority were aged between  31-40 years cited 45(45.9%), flowed by nurses  aged between 20-30 years old with 35(35.7%).The next are  aged between 41-50 years old  and  were 16(16.3%), and the laste one are aged between 51-60 years old with a frequence of 2(2%). The most respondents according the experiences are between 5-10 years old with frequence of 50(51%),the next have experience between 1-5 year 40(40.8%) the last one have experience of  less than 1 year with the  frequences of 8(8.2%). The level of education  of nurses and midwives most were advanced diploma in nursing with 71 (72%)respectively.
[bookmark: _Toc86392833][bookmark: _Toc102204333][bookmark: _Toc113535531]5.1.1. The Nurse’s knowledge on Post-operative Infection Prevention
From the findings in the Table 4.3 showed that midwives and  nurse’s knowledge on post- operative infection prevention.Out of 98 respondents majority 40(40.8%) strong disagreed  that scrubbing  hands before and after changing wound dressing and touching the surgical site strong agreed would prevent surgical site infection and 28(28.6%).The majority 50(51%) strong disagreed and disagreed 25(25.5%) ,nurses and midwives using  sterilized materials for dressing  surgical wound is required can prevent infection in post-operative and strong agreed were 20(20.4%) nurses. The majority 60(61.2%) strong disagreed, disagreed were 30(31.6%), and a strong agreed with frequency of 18(18.4%), on they advised to use aseptic technique  to facilitate  wound  health. The majority 45(45.9%), disagreed and nurses disagreed 28(28.6%), and strong agreed were 20(20.4%) respectively.
5.1.2. The nurse’s knowledge on enviromental factors to prevent infection in theater,
The findings shown in table 4.3 indicated that out of 98 respondents in this study, 68 (69%) Table 4.4. Indicates nurse’s knowledge on enviromental factors  to prevent infection in theater, the findings shown that out of 98 respondents in this study, the 80 (81.6%) knew to clean bedsheet  prevent infection while 18.4% did not know.
The findings shows that high number of nurses 58(59.2%) knew that  to  clean trolleys after operations while a few of them were not aware of that by 41% respectively. The results about  participants knew to use equipment’s and materials  which were   sterilized  before operation cited  68 (69.4%), the results showed that high  78(79.6%) nurses knowing  that attaching disposable bag with trolley for soiled dressing disposal can prevent infection in theater. Midiwives and nurses working muhima district hospital they consider the immediate environment conditions which can cause infection in operation had cited high of 90(91.8%).
[bookmark: _Toc102204334][bookmark: _Toc113535532]5.3 CONCLUSION
[bookmark: _Toc86392834]In conclusive this work based on findings had two specific objectives such as the  nurse’s knowledge on post-operative infection Prevention and nurse’s knowledge on Post-operative Infection prevention. The Nurses and midwives had moderate knowledge  on pre-operative infections prevention  at 68% and poor 32% knowledge on  post-operative infection prevention at Muhima District Hospital due to statistical analysis .
[bookmark: _Toc102204335][bookmark: _Toc113535533]5.4. RECOMMENDATION
Based on the findings, the study should recommend the following;
To  Muhima District Hospital 
·  Training  should be  planned  for nurses to improve their skills and knowledge  for better patient care in order to prevent infection.
· They should employ more  nurses working in operation unit to improve quality of care.
To nurses and midwives 
· Increase their  knowledge and safer practices if they had received infection prevention training and had infection prevention guidelines in their workplace. 
· Interventions should be designed to consider these identified factors.
[bookmark: _Toc102204336][bookmark: _Toc113535534]5.5. SUGGESTION FOR FURTHER STUDIES
· The study should  explore more information about knowledge on post operative infections prevention among nurses working  other institutions  a part of Rwanda country not only Muhima Hospital but also others having this service of operation.
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PPENDIX 1: INFORMED CONSENT

We NYIRANZEYIMANA Beathe and UWAYEZU Angelique, the students at Kibogora Polytechnical University in a Bachelor of science in Nursing. We are kindly requesting you to participate in this research study. The purpose of this study is to assess the level of knowledge on post operative infection control among health care workers at Muhima District Hospital”.The researchers will kindly ask you to fill the research questionnaires.
Topic: ASSESSMENT OF NURSE KNOWLEDGE ON PREVENTION AND CONTROL MEASURES OF OPERATIVE INFECTION AMONG STUDENTS, NURSES AND MIDWIVES
-Instructions: 
-Using  ticking method 
-All questions should be answered

 SECTION A: DEMOGRAPHIC DATA
	Variables 
	Response 

	Age
	M
	F

	20-30
	
	

	31-40
	
	

	 41-50 
	
	

	 51-60
	
	

	 What is  you working experience?
	
	

	 Less than 1 year
	
	

	 1-5 years 
	
	

	5-10 years
	
	

	 What is  your level of  education?
	
	

	Associate degree(A2) 
	
	

	Advanced diploma 
	
	

	Bachelor of Science  
	
	

	Master of Science 
	
	


SECTION B: POST-OPERATIVE INFECTION PREVENTION
	Items
	SA
	A
	NA
	D
	SD

	
	
	
	
	
	

	What is impact to  sterilization of equipments and  materials for dressing  surgical wound ?
	
	
	
	
	

	Is it  advised to use aseptic  technique  to facilitate  wound  care?
	
	
	
	
	

	Is it important togive prophylactic medication before surgery?
	
	
	
	
	

	Is health education before discharge  important for post operative patient? 
	
	
	
	
	

	 Is proper nutrition for  post-operative  to facilitate  wound healing  required ?
	
	
	
	
	

	Does  patient  need to be   hygienic   to avoid  infection?
	
	
	
	
	



Knowledge on enviromental factors  to prevent infection in theater 
	C. Theatre environment factors 
	Yes
	No 

	Is operation theater cleaned after operations?
	M
	F
	M
	F

	
	
	
	
	

	Do you clean bedsheet after operation ?
	
	
	
	

	Are the trolleys cleaned after operations?
	
	
	
	

	Do you know to use  equipments and materials  is  sterilization before operation?
	
	
	
	

	 Do you know that attach disposable bag with trolley for soiled dressing disposal can prevent infection in theater?
	
	
	
	

	Do you think that nurses must consider the immediate environment ?
	
	
	
	

	Do nurse follow  hospital’s instructions when using cleaning agents?
	
	
	
	

	Is discard the soiled material in the properplace of theater can prevent infection ?
	
	
	
	



Thank you to participate !!!
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