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[bookmark: _Toc108705088]ABSTRACT
Introduction: This is the study conducted at Kibogora District Hospital in the purpose to assess the practices and attitude of healthcare providers in prevention and control of Infection during intraoperative phase in operating room of Kibogora District Hospital with the following specific objectives 
Background: 
The most health problem in women who undergone cesarean section is post cesarean wound infection. The rate of Post Cesarean Surgical Site Infection is ranging between 3% to 15% worldwide (Zuarez, 2017) . The study conducted in Rwanda was found the prevalence of post caesarean infection rate was 0.8% in 2008, 0.4 % in 2009 and 0.2 % in 2010 (J. kalibushi Bizimana, 2016). Since CD is one of the most common procedures performed worldwide, it is important for implementation of evidence-based approaches to decrease such postoperative complications (Tetsuya Kawakita, 2017). A study done in five African countries, a significance decrease in incidence of SSIs from 8.0% to 3.8% (KubilayMDaPeterNthumbaMD, 2018). Another study done in academic tertiary referral center in December 2012, shows that the prevalence of SSIs has reduced from 19.3% to 5.7% after application of control and prevention measures in operating room by healthcare providers. (Jeffrey E Keenan 1, 2014).
Methodology: this is the quantitative research used the direct-observation method for data collection on the practices and application measures of health care providers who were in the maternal operating room of Kibogora District Hospital. The sample of 33 health care providers including nurses, midwives, physicians, and anesthetists. Obtained by a convenient sampling method from a target population of 50 healthcare providers, analysis was done by using the statistical package for social sciences.
Results:  the overall practices and attitude of healthcare providers that lead to prevention and control of infection intraoperative phase in maternal operating room of Kibogora District Hospital is on the rate of 90.3% by the healthcare providers. The availability of accessories to help them to perform required measures such as materials and protocols are available on the rate of 100%. 
Conclusion: The practices of healthcare providers’ practices and attitude, is on the better range in Infection prevention and control during intraoperative phase. While some measures are not being applied on the required standard. And the improvement is needed in the healthcare providers’ practices in prevention and control Infection during intraoperative phase, for the eradication of Surgical Site Infection in Kibogora district hospital. 
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[bookmark: _Toc108705093]CHAPTER ONE: GENERAL INTRODUCTION
1.1. INTRODUCTION 
This chapter will include the background of the study, problem statement, objectives of the study, including general and specific objective, the significance of the study, limitations of the study and the scope of the study.
1.2. [bookmark: _Toc108705094]DEFINITION OF INFECTION 
Infection is the invasion and multiplication of microorganism inside the body (RN) 
Surgical site infection (SSI) is an infection of the incision or organ or space that occur within 30 days after an operative procedure. (CDC, 2022)
Infection control: refers to the policies and procedures used to minimize the risk of spreading infections in hospitals and health facilities with the main purpose of reducing infection rates. and Infection prevention: action taken to decrease chance of getting infection. (Guzman N., 2021)
Intraoperative phase: is a period extends from the time the client is admitted to the operating room to the time of anesthesia administration, performance of surgical procedure and until the client is transported to post anesthesia care unit. (VERA, 2014)
Post cesarean surgical site infection (PCSSI) is a kind of infections that occur after a surgical procedure on the site where the surgery (C/S) has been made. This kind of SSI is an infectious event that occurs within a period of 30 days after an operative procedure, day 1 is the operation date. It involves skin and subcutaneous tissue of incision, and it is manifested by either purulent drainage from superficial incision, localized pain or tenderness, swelling, erythema, or heat. (CDC, 2022) 

Key words: infection, surgical site infections, infection control and prevention, intraoperative phase, post cesarean surgical site infection






1.3. [bookmark: _Toc108705095]BACKGROUND OF THE STUDY 
Infections that occur after operation is one of the healthcare system burden. Globally the rate of surgical site infections based on the previous study done, it is 11% of all the operations. Where among all the operation done 36.8% are C/S, and 3-15% of those C/S develop SSI. (Brigid M G, 2021). The rate of SSI in high income countries, the rate of SSI based on study done in Madrid, Spain, and United states of America, the overall rate was 1.96% of all procedure. (C R. , 2017). In Europe the SSIs account an average of 20% of all HAI. (Fenny, 2020) In the low and middle income countries range from 8 to 30%, which is a very high compared the SSIs in high income countries. (S Mehtar, 2020). In Africa especially sub-Saharan Africa, SSI is the commonest infection. The study conducted in Ghana, the rate of SSI was 11%. (Fenny, 2020) The rate of PCSSI in  sub-Saharan report was 15.6% (Sway A, 2019). In Ethiopia, the magnitude of post cesarean SSI was ranged from 8.81% to15%. (Samuel DessuID, 2020).  In Rwanda the prevalence of SSI was 8.2% of all surgeries where 90% of patient who developed infections had undergone C/S. the prevalence was 0.8% in 2008, 0.4 % in 2009 and 0.2 % in 2010 (J. kalibushi Bizimana, 2016). 
Risk factors for developing post-cesarean section surgical site infection are reported in the literature. Identifying these factors is essential to the creation of SSI rate reduction procedures. Risk factors can be divided into three main categories. First are host-related risk factors that include older or younger maternal age, obesity, living in rural (compared to urban) area, pre-gestational diabetes mellitus, previous cesarean section, recurrent abortions, and maternal preoperative condition, those out weight 14.2% of infections. Second are the reported pregnancy-related factors which were a hypertensive disorder, gestational diabetes mellitus, twin pregnancy, preterm, premature rupture of membranes, increase the number of vaginal examinations, lengthy trial of vaginal delivery before surgery, epidural use, use of electronic internal fetal monitoring, and Chorioamnionitis which costs 32.5% of infections (Rawan Sharaf Eldein Elamein Hassan, 2020). Third are procedure-related factors that emergency cesarean deliveries (compared to elective delivery), failure to use prophylactic antibiotics, cesarean hysterectomy, cesarean associated with a ruptured uterus, lengthy surgeries, and requisite for blood transfusion. Over 1 hour of surgery had been recorded to raise the risk for SSI more than two folds. These risks cause 53.3% of all SSI (Nadia Bassuoni Elsharkawy, 2016)

Post-operative infections may complicate themselves into life threatening. After C/S, SSI is responsible for increased maternal mortality and morbidity, longer hospital stay, and treatment coast increase. (Vjosa A. Zejnullahu, 2019). The patients with SSI infections are more likely to be readmitted in hospital after discharge, and 60% be admitted in intensive care unit. An economist Scott RD, has estimated a cost for SSI treatment at $10,443 to $25,546. (Darouiche, 2017). Globally, an estimated 295000 maternal deaths occurred in 2017, yielding an overall maternal mortality rate (MMR) of 211 maternal deaths per 100,000 live births for the 185 countries and territories. For 2017, the global lifetime risk of maternal mortality was estimated at 1 in 190; the overall proportion of deaths to women of reproductive age that are due to maternal causes was estimated at 9.2%. ( WHO, UNICEF, UN, UNFPA, WORLD BANK, 2019) In high income countries like United states of America, there an increase in maternal death, from 9.9 deaths per 100,000 live births in 1999 to 17.4 deaths in 2018. The MMR was 21.55 per 10,000 livebirths in 2018. In 2020, the MMR was 23.8 per 10,000 live births. (Singh, 2021). In African countries Egypt the morbidities due PCSSI account up to 3% of women who had PCSSI, and the mortality rate due to PCSSI was 1.33%. (Gomaa, 2021).  In sub-Saharan Africa, maternal deaths occur at high rates in all three risk periods (pre-, intra-, and post- operative periods), and vary substantially by country and region. The provision of maternal care is a predictor of time-specific maternal mortality. In LMICs where sub-Saharan Africa is found, a decrease rate in maternal death is slow. In Tanzania 5% of maternal deaths, were the third leading cause of deaths is maternal sepsis with 16.7% of all maternal deaths. (Veneranda M. Bwana, Susan F. RumishaID, Irene R. Mrem, Emanuel P. Lyimo, 2019). In Rwanda, maternal deaths per10,000 live births, count 960 in 2017. The overall MMR was 1.99% with yearly rates of 2.45%, 2.53%, and 1.84% in 2017, 2018, and 2019, respectively. The most common cause which is sepsis which costs 50% of all maternal deaths in Rwanda. (Rulisa, Stephen MD, PhD; Ntihinyurwa, Polyphile MD, MMED; Ntirushwa, David MD, MMED; Wong, Andrew MD; Olufolabi, Adeyemi MBBS, FRCA, 2021). 
Previous studies have shown that certain interventions lower PCSSIs. Since C/S is one of the most common procedures performed worldwide, it is important for implementation of evidence-based approaches to decrease such postoperative complications (Tetsuya Kawakita, 2017). In 2019, a study was done globally about the implementation of prevention measures for SSI, where 84% were countries with high income countries, and 16% were low and middle income countries, it has discovered that 95% reported an increase in compliance with prevention measures. However, 28% did not statistically evaluate the impact of interventions on SSI rates, and 69% shows a decrease in SSI. The most common measure was appropriate use of surgical antibiotic prophylaxis, which was reported in 86 of the 125 studies (68%) and in 14 of the 20 (70%) studies conducted in LMICs. Other common prevention measures were surgical site preparation (31%), hair removal techniques (25%), normothermia (20%), glycemic control (18%), wound care (17%), preoperative bathing (16%), operating room discipline/traffic (14%), instrument sterilization (13%), hand hygiene (11%), preoperative cleansing (14%), and gloving techniques (8%). It also showed that 63% of countries in both high income and low and middle income countries described efforts to engage frontline staff (healthcare providers) as an important strategy to improve adherence with prevention measures, while 54% used some form of education to introduce the measures to frontline staff, compared to only 11% of studies that focused on patient education. (Bassim Zayed, 2019). A study done in five African countries, a significance decrease in incidence of SSIs from 8.0% to 3.8% (KubilayMDaPeterNthumbaMD, 2018). Another study done in sub-Saharan countries shows the rate application of a measure considered to be a key strategy for prevention of SSI, which is administration of antibiotics, it shows that only 17, in 26 studies reported a significant portion in administration of prophylactic antibiotics, with no uniformity in kind of medication or timing either preoperative, intraoperative or postoperative. Study conducted in academic tertiary referral center in December 2012, shows that the prevalence of SSIs has reduced from 19.3% to 5.7% after application of control and prevention measures in operating room by healthcare providers. (Jeffrey E Keenan 1, 2014). A study done in Bushenge provincial hospital, has discovered an increase in PCSSI due to the shortage of materials, it shows that 7.2% of all C/S in a month developed PCSSI before intervention (increasing number of required materials), and after intervention PCSSI has decreased to 3.3%. (Gilbert, 2017). Previous studies have described that the rural districts of Rwanda have more percentage of SSI than urban areas those are 10.9% of all C/S (T. Nkurunziza, 2019).






1.4. [bookmark: _Toc108705096]STATEMENT OF THE PROBLEM
Post cesarean surgical site infections, is a healthcare system burden. 3-15% of women who deliver by C/S had SSI globally, in developed countries is 1.96%, with 20% of those SSI in Europe, where in LMICs range from 8 to 30%, The rate of PCSSI in sub-Saharan report 15.6%. In Rwanda the prevalence of SSI was 8.2% of all surgeries where 90% of patient who developed infections had undergone C/S. The study done at Kirehe District Hospital about the prevalence and predictors of surgical site infection in rural District Hospital in Rwanda were found the prevalence of SSI was 10.9% (T. Nkurunziza, 2019). In Bushenge District Hospital the rate of post caesarean section infection in Maternity per month in the pre intervention was 7.2% develop post Caesarean infection and 3.3% was post intervention (Gilbert, 2017). The complications due to PCSSI, such as morbidities, moralities, long hospital stay, and treatment coast. Different measures have been taken to minimize risks of SSI. While during the clinical placement evaluation of maternity, we have observed that in maternity, post-operative word, there are many numbers of cases of SSI. And there was no previous study done in KDH.
1.5. [bookmark: _Toc108705097]PURPOSE OF THE STUDY 
 The purpose of this study is to assess the practices and attitude of healthcare providers in prevention and control of infection intraoperative phase in maternal operating room of Kibogora District Hospital 
1.6. [bookmark: _Toc108705098]OBJECTIVES OF STUDY 
1. Assessment of practice and attitude of healthcare providers in prevention and control of infection during intraoperative phase in maternal operating room at Kibogora district hospital.
2. Assessment of the availability of supporting materials and protocols that healthcare providers in prevention and control of infection during intraoperative phase in maternal operating room of Kibogora district hospital 
1.7. [bookmark: _Toc108705099]RESEARCH QUESTIONS 
1. How are the practices and attitude of health care providers in prevention and control infection during intraoperative phase in maternal operating room of Kibogora district hospital?
2. What are the availability of supporting materials and protocols that help healthcare providers in prevention and control of infection during intraoperative phase in maternal operating room of Kibogora district hospital? 
1.8. [bookmark: _Toc108705100]SIGNIFICANCE OF THE STUDY 
1.8.1. To the researcher 
This research helped us to provide evidence based data contribution to the improvement of best performance in minimizing risks of PCSSI in operation room for C/S. 
1.8.2. To the institution
Kibogora Polytechnic community and the other researchers who will be interested in this area of the study will use this for the purpose of acquiring information and the practical knowledge. It will also provide them a basis for the additional literature for their future research about the assessment of practices and attitudes of healthcare providers in prevention and control of infection during intraoperative phase in operating room. 
1.8.3. To Kibogora DH
These research findings will facilitate KIBOGORA District Hospital and their health care providers with partners to know about their contribution in infection prevention and control in operating room and where there is a gap to bear out.
1.9. [bookmark: _Toc108705101] LIMITATIONS OF THE STUDY 
During conducting data, researchers have encountered the problem of limited research on prevention and control of PCSSI 
1.10. [bookmark: _Toc108705102]SCOPE OF THE STUDY 
Content scope
The research has been taken into considerations the achievement and challenge of health care services in maternity operating room in area of prevention and control of PCSSI.  
Geographical scope
This study was carried out at Kibogora district hospital, located in Nyamasheke district of western province
Time scope
The study will be conducted from 5th June to 11th June 2022.
[bookmark: _Toc108705103]CHAPTER TWO: LITERATURE REVIEW
[bookmark: _Toc108705104]2.1 INTRODUCTION 
This chapter shows related researches that were carried out in this field of study. It is most important intention on former occupation that have accomplished regarding with assessment of preventive and control measures of PCSSI in operating room. In this part, literatures on application of preventive and control measures by health care providers and their helpers, availability of materials used in operation. This chapter gives out the review on theoretical literature, empirical literature review, critical, theoretical framework and conceptual framework and a summary of this chapter.
[bookmark: _Toc108705105]2.2 DEFINITIONS OF KEY CONCEPTS/TERMS 
Infection: invasion and multiplication of microorganism inside the body (RN)
Intraoperative phase: is a period extends from the time the client is admitted to the operating room to the time of anesthesia administration, performance of surgical procedure and until the client is transported to post anesthesia care unit. (VERA, 2014)
 Surgical site infection is an infection of the incision or organ or space that occur within 30 days after an operative procedure. (CDC, 2022)
Post cesarean surgical site infection is an infection of the incision or organ or space that occur after C-section. (Kawakita, 2017)
Infection control: refers to the policies and procedures used to minimize the risk of spreading infections in hospitals and health facilities with the main purpose of reducing infection rates. (Guzman N., 2021)
Infection prevention: action taken to decrease chance of getting infection. (NCI)
[bookmark: _Toc108705106]2.3 THEORETICAL LITERATURE REVIEW
According to CDC, Surgical site infection is an infection following surgery in the part of the body where the surgery took place. SSI is the most common infection in surgical patients and count 15% of nosocomial infections. In cesarean deliveries, SSI is common post-operative complication, with reported 3-15% worldwide. (CDC, 2022)


2.3.1. [bookmark: _Toc108705107]PRACTICES OF HEALTHCARE PROVIDERS IN PREVENTION AND CONTROL OF INFECTION DURING INTRAOPERATIVE PHASE
The WHO guidelines for preventing SSI, states that those recommendations on the practices and attitudes of healthcare providers in prevention and control of post-operative infection during preoperative, intraoperative, and postoperative phases. The following practices are to be considered during intraoperative and post-anesthetic care. 
The first is on the operating room itself, it must be aseptic, discipline maintained and have a conventional ventilation system. A proper ventilation of operating room is an important measure to prevent SSI. This system is aimed in providing sterile environment around surgical procedure zone, by sweeping out the particles such as bacteria in surrounding air of sterile zone. (KISHOR KHANKARI, 2018) . 
Administer surgical prophylactic antibiotics before the incision i.e. within 120 seconds before or depends on the duration of procedure or the half-life of antibiotic.  To be successful requires delivery of the antimicrobial agent in effective concentrations to the operative site through intravenous administration at the appropriate time. The half-life of the agent used, the underlying condition(s) of the individual patient (e.g., body mass index, or renal or liver function), the time needed to complete the procedure, and the protein binding of the antibiotic should be taken into account to achieve adequate serum and tissue concentrations at the surgical site at the time of incision and up to wound closure in particular to prevent incisional SSI. (Vincenzo Davide Palumbo, 2017)
Wash hands with anti-microbial soap and water using proper techniques. Surgical hand preparation is vitally important to maintain the least possible contamination of the surgical field, especially in the case of sterile glove puncture during the procedure. Surgical hand preparation should be done either by scrubbing with a suitable antimicrobial soap and water or using a suitable alcohol-based hand rub before donning sterile gloves. However, the rapid antimicrobial action, wider spectrum of activity, lower side effects and the absence of the risk of hand contamination by rinsing water in resource-poor areas might favor alcohol-based solutions. Brushes are not recommended for surgical hand preparation. (Vincenzo Davide Palumbo, 2017)
Maintaining the normal body temperature; once the warming device are available, can be used for warming up a mother who is going under C/S. The reason behind is the use of those warming device in the occurrence of hypothermia (core temperature <360C) during and after surgical procedure. May be caused by loss of blood, impairment of thermoregulation by anesthesia, and exposure to the cold environment. (Bruno, 2016). 
Surgical site skin preparation, is intended in dropping the microbial load on the clients’ skin before opening the skin barrier, so as to prevent PCSSI. According to 2021 WHO recommendations on choice of antiseptic agent, the alcohol based chlorhexidine gluconate is the best choice for surgical site skin preparation before C/S, and in its absence recommend to prefer povidone iodine. (WHO, 2021). Operating room staff should be trained and informed about the potential harms associated with the solutions used for surgical site preparation. Alcohol-based solutions should not be used on neonates or come into contact with mucosa or eyes, and caution should be exercised because of their flammable nature. Chlorhexidine gluconate solutions can cause skin irritation and must not be allowed to come into contact with the brain, meninges, eye, or middle ear. (Vincenzo Davide Palumbo, 2017)
Standard wound dressing at the end of operation. The study done by WHO in 2016, has described that advanced dressing has lower significance on reduced SSI than standard wound dressing. So the advanced wound dressing is not recommended for prevention of SSI. (WHO, 2021). 
Intra operation wound irrigation. It refers to pour of solution (aqueous providone iodine solution) in open wound in order to remove debris, superficial bacteria, body fluids, to dilute potential contamination, and once antiseptic solution used, work as local antibacterial agent. It is done before the closure of incision site. But it is restricting to use antibiotic irrigation. Current evidences are insufficient to recommend for or against saline irrigation of incisional wounds for the purpose of preventing SSIs. (Cheng, Intraoperative interventions for preventing surgical site infection: an overview of Cochrane Reviews, 2018)
After delivery suture with an antimicrobial-coated sutures. Several new antimicrobial coatings are now available, but still no clinical studies have been done that compare the efficacy with non-coated sutures. The use of antimicrobial-coated sutures for the purpose of reducing the risk of SSI is recommended. Because the effect appears to be independent of the type of procedure or wound contamination classification, this recommendation applies to any type of surgery. (Vincenzo Davide Palumbo, 2017)
For the healthcare providers to apply measures for control and prevention of PCSSI they need competent practices. Every procedure needs its own requirements which need certain skills to be practiced. According to WHO, the knowledge of high burden of preventable SSI to encourage the clinical staff, and para-clinical staff, are necessary to develop awareness of the problem? And in the case of prevention and control, the practices to destroy a bridge to infection. (S Mehtar, 2020)
Those practices of individuals to prevent and control infections after C-section are very important. Not only practices, but also working together as a team, or multi-disciplinary team work together to review the presence, quantity, and severity of PCSSI, practicing prevention and control measures, identifying improvement opportunities, develop recommended intervention, and measure the progress of intervention. The hospital staff intervention is required to improve the skills of team members. They have to provide and communicate goals and expectations to minimize the rate of PCSSI, provide required resources, and help the team to overcome organizational barriers. For the best practices of health care providers, continuous reminders through in and out service training, teaching sessions, coaching, and continuous leading. (P. Ariyo MD MPH, 2019) 
2.3.2. SUPPORTING MATERIALS AND PROTOCOLS 
The 26-54% of post operation SSI are preventable. For prevention and control of PCSSI, the availability, use, and disposal of certain materials are required to perform an aseptic procedure as the main and most important measure to prevent SSI. Those materials include those for performing hygiene, PPE, those for sterilized field, and those for performing different procedures within operation process. The requirements for hygiene include those for hand hygiene; soap and water for hand washing or alcoholic antiseptic solution for hand rubbing. And the hygiene for operating room and other materials hygiene. PPE are the sterile gowns, gloves, surgical mask (C S. C., 2015). The availability of needed materials contributes in control and prevention of PCSSI. Drapes and gown that must be used in operation must be either sterile disposable non-woven for single use, or sterile reusable woven. (WHO, 2016). A study dune in Cochrane clinic in Argentine shows a moderate- certainty evidence on antibiotic prophylaxis for reduction of SSI in C/S (Cheng, Intraoperative interventions for preventing surgical site infection: an overview of Cochrane Reviews, 2018). The surgical instruments and other equipment needs to be sterilized or decontaminated. 
The contribution of protocols for management of PCSSI in operating room, which consists of sated guidelines, those may include WHO guideline, IPC guidelines, or CDC guidelines. And those must be updated and easily accessed by the users. (Benedetta Allegranzi, 2016)In 1999, CDC has developed a guideline for management of SSI, in 2008, the National Institute for Health and Clinical Excellence (NICE) provides another guideline for prevention and treatment of SSI, for England, Wales, and Ireland. Based on epidemiological significance of SSI, and the point that these infections can be preventable, and the absence of international guidance and consistence recommendations. WHO have decided to develop an evidence based recommendations for prevention of SSI before, during, and after surgery. Those recommendations are also applied in operating room for prevention of SSIs that occur after C-section. (Bruno, 2016). These guidelines are designed to remind health providers of key tasks at critical moments in medical care (WHO, WHO recommendations on Choice of antiseptic agent and method of application for preoperative skin preparation for caesarean section, 2021)
[bookmark: _Toc108705108]2.4 CONCEPTUAL FRAMEWORK
A conceptual framework is a written or visual representation of main variables for the study and expected relationship between those variables. Conceptual framework provides the contents for the whole study based on literature review and theories about the topic. (Swaen, 2015) In this research, the main variables were: health care providers’ demographic information, practices, materials, and policy and procedures which assessed for the application of prevention and control measures of PCSSI. The demographic data of health care providers will be linked with their expected practices. The conceptual framework was prepared in order to assemble various concepts in the literature and construct the data collection and analysis within study.Figure 1: conceptual framework
Independent variables
Professional background:
Age
Experience
Qualification
Profession 
Dependent variables
Application of control and prevention measures for PCSSI in operating room 
Intermediate variables
Availability of materials for aseptic procedure
Policies and procedures for PCSSI prevention
Healthcare providers’ attitude during care delivery







The framework mentioned above was adopted from science journal of public health, and was firstly used in a study about infection prevention and control practice in public health facilities compared to the confessional and private ones. 
[bookmark: _Toc108705109]CHAPTER THREE: RESEARCH DESIGN AND METHODOLOGY 
[bookmark: _Toc108705110]3.0 INTRODUCTION 
This chapter dealt with the approach that was used to collect data and to analyze them. As a way of carrying out this study, the research used quantitative method with numerous techniques in process of data collection and analysis. Moreover, the ethical issues, which could have developed during the course of this study, might have taken into consideration
[bookmark: _Toc108705111]3.1 RESEARCH APPROACH AND DESIGN  
In this study a non-experimental quantitative approach was used to assess the healthcare providers in application of prevention and control measures for PCSSI in operating room of KDH. Researchers were interested in this approach to quantify the data that were collected in the study. A descriptive and observational cross section study was used to the practices of healthcare providers, and availability of materials and protocols for prevention and control of PCSSI in the operating room. 
[bookmark: _Toc108705112]3.2 TARGET POPULATION  
The target population is 50 healthcare providers who perform their duties in maternal operating room of KDH.
[bookmark: _Toc108705113]3.3 SAMPLING PROCEDURES 
The sampling procedure used to assess the practice and attitude of healthcare providers in prevention and control of infection in operating room of KDH, was a non-probability sampling technic, with a convenience sampling method. The selection is from the group of all healthcare providers who do their duties in maternal operating room of Kibogora district hospital.  The convenience sampling was used to select those who were in duties and eligible to be assessed
Inclusion criteria
 All health care providers at KDH, and their plan of duties are in operating room of maternity who accept to participate in the study
Exclusion criteria
 The health care providers who are in annual leave, training, day-off, denied to participate or other reasons that may not allow them to be in their duties in hospital.
[bookmark: _Toc108705114]3.4 SAMPLE SIZE  
The sample population was delivered from the whole population of the healthcare providers that are performing their duties in maternity operating room who are convenient in time. The sampled population was the convenient from target population
[bookmark: _Toc108705115]3.5 RESEARCH INSTRUMENTS FOR DATA COLLECTION
The research instrument of this study consisted of the structured checklist that was guided by participant observation. Including professional background, attitude and practices of healthcare providers, availability of materials and protocols
[bookmark: _Toc108705116]3.6 DATA COLLECTION PROCEDURE 
The data collection started after obtaining the approval letter from Kibogora Polytechnic and the permission letter from Kibogora District Hospital to consult matron of operating room to do operating room observation while preparing, in operation, and in post anesthetic care, for C/S in KDH.  The data were collected in a period of 1week
The researchers observed the participants’ practice and attitude intraoperative phase, to assess if they meet recommended prevention and control measures for infection during intraoperative phase. 33 participants’ practices were observed, from the moment a mother enter the operating room till the moment she left the operating room and during the care of operated sites. Data was collected by ticking what is done and what is not done on the checklist according to the recommendation of WHO on the prevention and control of SSI. 
To complete the study, the researchers were used direct site observation. Data were collected by ticking what is done during the procedure compared to what must be done. and were collected from 5th June to 11th June 2022, to assess how is the practice and attitude of healthcare providers in control and prevention of infection during intraoperative care.
[bookmark: _Toc108705117]3.7 ETHICAL ISSUES
To conduct the research, the researchers got clearance from Kibogora Polytechnic. A written permission from administration of KDH was requested and approved. The health care providers who participated in the study were ensured confidentiality by not putting their names or other clarified identification on the checklist. And also the used checklist will not be given to anyone after use.
[bookmark: _Toc108705118]3.8 DATA ANALYSIS 
After participant observation, and ticking applied measures and their application manner, data collected was transformed into quantitative data, and analyzed by using statistical package for social sciences (SPSS). Then after the results were presented in terms of frequency tables and percentages.
[bookmark: _Toc108705119]3.9 RELIABILITY AND VALIDITY MEASURES 
To accomplish the objectives that apprehensive with our research about the assessment of how preventive and control measures are applied in operating room of KDH, there is need of people; clinical and para-clinical staff in the operating room
Reliability 
Reliability is the consistency of a tool used in the study. In this study, the checklist consists of measures which were pre-verified by WHO, in 2016. And the checklist was also pre-tested on 4 healthcare providers in the general surgery, before being used in C/S.
Validity
The contents in the checklist cover all the objectives of the study. A checklist was observed to see whether is complete, data entry was accomplished and analyzed to see whether the objectives of the study was accomplished. Modifications were made with the guidance and supervision of the supervisor. 










[bookmark: _Toc108705120]CHAPTER FOUR: DATA PRESENTATION, ANALYSIS, INTERPRETATION AND SUMMARY
[bookmark: _Toc108705121]4.0. INTRODUCTION  
Chapter four contains data obtained from the healthcare providers have to be presented, analyzed and interpreted. This chapter gives an overview of the results and discussion. The results are presented in terms of tables and charts relating the study findings with the objectives of the study. The results on the evaluation for application of control and prevention measures of PCSSI in operating room. The findings from the study are discussed in accordance with the existing evidences that have been found in the same area of interest, the chapter also contains the summary of findings. Statistical package for social sciences (SPSS) software, version 20, were engaged in the analysis of the data. 

[bookmark: _Toc108705122]4.1. PRESENTATION OF FINDINGS + INTERPRETATIONS 
4.1.1. [bookmark: _Toc108705123]Demographic information
The pie chart 1 discuss the Ages of observed participants where 5 among 33 observed participants were in range of 18-30 years, 25 are between 31 and 50 years and 3 are between 51 and 65years. Referred to the above findings it seen that most of the observed participants are in the range of 31 to 50 years with 60.6% of observed participants
Pie chart 1: Ages of observed participants
[image: ]
Figure 2: pie chart, ages of observed participants
Source: Primary data, 2022

Bar chart 1: profession 
The bar chart 1, discuss the profession of observed participants where most of the observed participants are midwives with 45.5% of observed participants, followed by physicians with 30.3%, then nurses with 15.2% and anesthetists with 9.1% of observed participants. Therefore, all professional categories, have been participated in the study.

[image: ]
Figure 3: profession
Source: Primary data, 2022

Bar chart 2: Working experience
[image: ]
Figure 4: working experience
Source: Primary data, 2022
The bar chart 2, discuss the working experience of observed participants. where most of the observed participants are had a working experience of above 5 years in work as a health care provider, with 36.4% of all observed participants. Followed by those who have working experience range between 3 to 5 years with 33.3%, and then those whose experience which range from 0 to 2 years whose 30.3%. This shows that all groups based on working experience, have participated in the study. 
Bar chart 3: license for practices of healthcare providers
[image: ]
Figure 5: license for practices of healthcare providers
The bar chart 3, discuss the licensed observed participants, it shows that only one participant among 33 participants was not licensed. The most of all participants are licensed for providing care in operating room. 

4.1.2. [bookmark: _Toc108705124]Practices of healthcare providers in application of prevention and control measures of PCSSI in operating room
Table 2: Prevention and control measures applied effusively    	
			N: 33

	
	Yes
	No

	Scrub attire, hair covering, and masks are worn                     
	33(100%) 
	0(0%)

	Surface and environment are clean prior to the operation      
	33(100%)
	0(0%)

	Antiseptic solution application for skin preparation
	33(100%)
	0(0%)

	Surface and environment are clean prior to the operation      
	33(100%)
	0(0%)

	Antiseptic solution application for skin preparation    
	33(100%)
	0(0%)

	Patient covered with sterile drapes                                         
	33(100%)
	0(0%)

	Proper wound closure after operation                                    
	33(100%)
	0(0%)

	Standard wound dressing 	
	33(100%)
	0(0%)

	Proper disposal of used materials and waste
	33(100%)
	0(0%)



The tables 2, discussing the practices of health care providers in operating room, and those are most applicable measures, as well as the whole population, 100% of the health care providers applicate those measures for PCSSI prevention and control. This means that all health care providers in maternal operating room apply the above 6 measures in prevention and control of PCSSI. 


Bar chart 4: Patient’s hygiene check-up performed prior the procedure
[image: ]
Figure 6: patient hygiene
Bar chart 4, shows how a measure of checking the patient’s hygiene before the operation. They show that 3% of the health care providers in maternal operating room of KDH, do not check the patient’s hygiene prior C/S. 97% of those health care providers check patients’ hygiene prior the procedure
Pie chart 2: Administration of prophylactic antibiotics within 30 min before skin cut
[image: ]
Figure 7: Prophylactic drugs administration
pie chart 2 above, is discussing the prevalence of administration of prophylactic antibiotics within 30 minutes before skin cut. 63.6% of healthcare providers in KDH maternal operating room, give, measure and monitor the administration of prophylactic drugs within 30 minutes’ prior skin cut. 



	



Bar chart 5: Surgical hand scrub performed
[image: ]
Bar chart 5 above, describe the measure of hand scrubbing. 90.9% of all participants apply hand scrubbing as a prevention and control measure for PCSSI, while 9,1% do not apply the measure. This means that the large part of health care providers in maternal operating room perform hand scrubbing to prevent PCSSI.
Bar chart 6: Proper wearing of sterile surgical PPE
[image: ]
Figure 8: Proper wearing of sterile PPE
Bar chart 6, explains the way the health care providers in maternal operating room of KDH are applying a measure of preventing and control PCSSI. The 28 participants corresponding to 84.8 % of all participants apply proper wearing of sterile surgical PPE, and another part of participants who do not apply with a corresponding number of 15.2%.  








Bar chart 7: Movement kept minimum
[image: ]
Figure 9: Movement kept minimum
Bar chart 7, are discussing the measure of keeping movement minimum. They show that 66.7% of healthcare providers in maternal operating room of KDH, can keep movement minimum while the 33.3% do not keep movement minimum during operation. 
Table 3: Wound irrigation before closure
	
	Frequency
	Percent

	Valid
	No
	33
	100.0



The table 3, show the frequency rate of application of wound irrigation before closure as a prevention measure for PCSSI. This measure is applied on the rate of 0%. Means that all the participants never apply wound irrigation.








Table 4: Availability of materials  
	
	
	N=33

	
	Yes
	No

	Instruments
	33 (100%)
	0 (0%)

	Drapes
	33 (100%)
	0 (0%)

	Goozes and gloves
	33 (100%)
	0 (0%)

	Solution
	33 (100%)
	0 (0%)

	hand washing station
	33 (100%)
	0 (0%)

	waste containers
	33 (100%)
	0 (0%)

	Protocols
	33 (100%)
	0 (0%)











Table 4 is discussing the frequency of the availability of materials needed to perform aseptic procedures. They show how those materials are present. And all the selected most important materials are available on the rate of 100% in all the case study. This means there is available materials to applicate measure to prevent and control PCSSI in KDH. 
[bookmark: _Toc108705125] 4.2. Data analysis
Table 5: Does the movement keep minimum * profession Cross tabulation
	
	Profession
	Total

	
	Nurse
	Midwife
	Physician
	Anaesthetist
	

	Does the movement kept minimum?
	Yes
	5
	5
	9
	3
	22

	
	No
	0
	10
	1
	0
	11

	Total
	5
	15
	10
	3
	33

	
	
	
	
	
	



Table 5, is a cross tabulation, which shows how categories of participants, based on profession. It shows that 33% of all participants do not apply a measure of keeping movement minimum. And among those 10 in 11 participants are midwives, which is 90.9% of all those who do not apply the measure. This means that the midwives in maternal operating room of KDH do not keep movement minimum as a prevention and control measure of PCSSI. 
Table 6: Profession * proper wearing of sterile PPE Cross tabulation
	
	Proper wearing of sterile PPE
	Total

	
	yes
	no
	

	Profession
	Nurse
	5
	0
	5

	
	Midwife
	0
	15
	15

	
	Physician
	10
	0
	10

	
	Anaesthetist
	3
	0
	3

	Total
	18
	15
	33



The table 6 above shows the correlation between proper wearing of sterile PPE and profession. In the “no column” there 15 healthcare providers, whose all belong in a group of midwife
Table 7:Association between the profession of healthcare providers and application of prevention and control measures for PCSSI
	Health care providers’ practices
	Profession 

	
	Chi-square
	P-value

	Checkup of patients’ hygiene before operation 
	2.020a
	.568

	Administration of prophylactic antibiotics 30 minutes before    skin cut
	.967a
	.812

		Proper wearing of sterile PPE
	33.000a
	.000

	Movement kept minimum
	13.950a
	.003


The table 11 above, describes the association between the profession and application of measure. The significance level 0.1 at 90 CI. 
[bookmark: _Toc108705126]4.3. DISCUSSION OF FINDINGS
This study has the target of assessing the practices and attitude of healthcare providers in prevention and control of infection during intraoperative phase in maternal operating room of KDH, in western Rwanda. 
The study found that most of practices required to be performed are being applied by healthcare providers. The following are applied by all healthcare providers; scrub attire, hair covering, and masks are wearing, surface and environment cleaning the operation initiation, surgical hand scrubbing, antiseptic solution application for skin preparation, patient covered with sterile drapes, proper wound closure after operation, standard wound dressing, proper disposal of used materials and waste management. Those measures application rate, are the same as the standard rate recommended by WHO, in the guideline they provided in 2016, where the standard application rate is 100% as the rate in KDH operating room. (WHO, 2016). Also this is similar to some measures assessed in Bushenge provincial hospital, where the application of those measures, was found to have an association with prevention and control of PCSSI. (Gilbert, 2017). Referring to the training booklet on “Caesarean Section Surgical Site Wound Care and Management”, the skin preparation using recommended antiseptic solution either aqueous or alcohol or based povidone-iodine or chlorhexidine, shows evidence that there is removal of temporary and residential normal flora of the skin, which may increase the risks of PCSSI. (wales, 2015). 
The study also shows that the following control and prevention measures are being applied but not by all healthcare provider, those are patient’s hygiene check-up performed prior the procedure applied on 97 %, with a P value of .568 on the association with profession which is >0.1. Means that there is no association between any kind of profession and checkup of patient’s hygiene before an operation. The evidence have showed that the cleanliness of the patient minimize the risk of infection, by ensuring that there is no colonizing microorganism on the skin that may lead to infection. (wales, 2015). The administration of prophylactic antibiotics within 30 min before skin cut applied on 63.6% rate with a P value .812 on the association with profession, which is > 0.1, and this means that there is no association. Referring to the training booklet on “Caesarean Section Surgical Site Wound Care and Management”, the antibiotic prophylaxis administration and skin preparation reduce the risk of SSI after C/S. This study also shows that the administration of prophylactic antibiotics given before incision decreases risks for infection than giving them after operation. (wales, 2015). A study done in Cochrane clinic, shows an evidence that the administration of prophylactic antibiotics minimizes the risks for PCSSIs with on the rate of 60%. (Cheng, Intraoperative interventions for preventing surgical site infection: an overview of Cochrane Reviews, 2018). The proper wearing of sterile surgical PPE is a crucial measure in prevention and control of PCSSI which applied on the rate 84.8 % by healthcare providers. On the chi-square test of the association with profession and gives a P value of .000 which is less than 0.1, which means that there is association between the profession and wearing the sterile PPE. The cross tabulation shows that healthcare providers who do not apply that measure are all midwives, and that there is no midwife who wear sterile PPE in maternal operating room. According to the recommendation of WHO, every healthcare provider in the operating room must wear proper for control of HAIs. (WHO, WHO global guidelines for the prevention of surgical site infectuo, 2016). And also on keeping movement minimum during operation   which is applied by 66.7% of all healthcare providers, on chi square test in association with profession gives us a P value of .003, it is less than 0.1 of significance level. This also shows that there is correlation on profession and keeping movement in the operating room. The cross tabulation shows that 10 among 15 midwives do not keep movement minimum, and only one in 11 healthcare providers who do not keep movement minimum is a physician. Means that 90.9 % of healthcare providers who do not keep movement minimum in operating room are midwives. And to the recommendations of keeping operating room free from various microorganisms and for avoidance of contaminating sterile equipment, movement must be kept minimum to the higher extent. (Simons, 2014).  This lead to an observation, which is difficulty of midwives to maintain their movements, and wearing operating room’s PPE. This is due to the workload, where a circulating midwife is also in charge of labor room, so he/she keeps move from operating room to the labor ward and vice-verse, and this bring to difficulty in changing gowns while changing the environment. The other measure which was recommended by WHO that is not performed in maternal operating room of KDH is wound irrigation, there is nowhere this measure is applied there. Those gaps were not due to lack of gown or materials, because the availability of supporting materials to maintain an operating room free from infection are available for every healthcare provider in operating room on the rate of 100%, and this not due to misinformation because the protocols and guidelines which are up to date are available. 



4.4 SUMMARY OF FINDINGS
The study observed 33 health care providers who work in maternal operating room of KDH among 50 healthcare providers. Those were physicians, midwives, nurses, anesthetists, on the top with midwives who took the 45% of the observed participants. 
Regarding the practices of healthcare providers, the 90.3 % of them meet the WHO guideline of prevention and control of SSI during intraoperative phase. Several control and prevention measures are being applied by all health care providers, others are being applied by some, and one of those measures is not being applied at all. Materials, and protocols to facilitate healthcare providers are available and accessible. Midwives have found to have difficulties in wearing PPE and keeping movement minimum due to the workload. 


























[bookmark: _Toc108705127]CHAPTER FIVE: CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc108705128]5.0 INTRODUCTION 
This chapter, the conclusion on the study objective of assessment of practices and attitudes of healthcare providers in prevention and control of infections during intraoperative phase in operating room of KDH, the recommendations based on the findings, and the suggestions for further study. 
[bookmark: _Toc108705129]5.1CONCLUSION  
The practices and attitude of healthcare providers in prevention and control of infection during intraoperative phase in maternal operating room of Kibogora district hospital, is on good progression, where most of the measures are being applied by the most of the healthcare providers, while some are being applied by some and others do not. Those measures which are not being applied at all or applied on low rate, need to be focused on, and find out the way to improve. About keeping the movement minimum, and wearing of PPE which were found to be associated with midwives, need a great consideration and supervision, to prevent any incidence of PCSSI in KDH. 
5.2 [bookmark: _Toc108705130]RECOMMENDATIONS 
To ensure proper eradication of PCSSI, adequate supervision of the healthcare providers’ practice in the application of prevention and control measures for PCSSI. And the reinforcement in some groups of profession for better practices.
[bookmark: _Toc108705131]5.3 SUGGESTIONS FOR FURTHER STUDY 
· Assessment of application of prevention and control measures of PCSSI in post-operative care 
· assessment of other factors that may contribute to SSI rather than healthcare providers’ practices
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[bookmark: _Toc108705132]Appendix 1: CHECKLIST 

A CHECKLIST FOR APPLICATION OF CONTROL AND PREVENTION MEASURES OF PCSSI IN OPERATING ROOM

1. Professional background:
Age: 
· 
· 18-30
· 31-50
· 51-65
· Above 65 years

Profession: 
· Nurse
· Midwife
· Physician
· Anaesthetist 
 Working experience:
· 0-2 years
· 3-5 years
· Above 5 years
Qualified: 
· 
· Yes
· No 
2. 
3. Healthcare providers’ practices 
Scrub attire, hair covering, and mask worn
· Yes   
· No

Surface and environment clean prior to surgery
· Yes    
· No
Check-up of patient hygiene before operation
· Yes       
· No
Prophylactic antibiotics administered within 30 minutes prior to the skin cut
· Yes   
· No
Surgical hand scrub performed  
· Yes   
· No
Proper wearing of sterile PPE
· Yes     
· No
Antiseptic application for skin preparation
· Yes    
· No
Patient covered with sterile drapes
· Yes      
· No 
Movement kept minimum
· Yes    
· No
Wound irrigation before closure
· Yes   
· No
Proper wound closure after surgery
· Yes   
· No
Standard wound dressing
· Yes   
· No
Waste disposal after the procedure
· Yes
· No 

4. Materials and protocols
· Are there well sterilized surgical instruments? 
· Yes   
· No
· Are there sterilized drapes and gown? 
· Yes   
· No
· Proper handling of Sterile gooses
· Yes  
·  No 
· Well prepared antiseptic solution for skin preparation
· Yes    
· No
· Hand washing station with soap and flowing water
· Yes
· No
· Are there empty, sufficient waste containers?
· Yes
· No 
· Accessible protocols for PCSSI prevention and protocols
· Yes 
· No 
· Are those protocol update
· Yes 
· No 
[bookmark: _Toc108705133]Appendix 2: INTRODUCTION LETTER OF AUTHORITY 
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We write this letter 10 humbly request to allow Mrs KUBWIMANA IRADUKUNDA Blandine and

Mrs HABIYAMBERE Alliance Marcienne 10 conduct research in your organization /institution,
territory entity.

The above mentioned are bonafide students of Kibogora Polytechnic pursuing Bachelor’s degree in

General Nursing Department

These students are currently conducting a research topic “ASSESSMENT OF CONTROL AND
APPLICATION MEASURES FOR PREVENTION OF PCSSI IN OPERATING ROOM AT

KIBOGORA DISTRICT HOSPITAL

We are convinced that your organization /institution, territorial entity will constitute a valuable source of

he purpose of this letter is to humbly request you 1o avail them

information pertaining (o their research,
1l provided information will be

the pertinent information they may need. we pledge to ensure that a’

confidential and used in the strict academic purpose.

Any assistance rendered to the candidates will be highly appreciated.

Yours,
Dr. NDABARORA Eleazar, %
Dean of Health Sciences Faculty

Kibogora Polytechnic
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