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Abstract 
Qvistgaard, Maria (2021). Safeguarding from Surgical Site Infections A mutual 
responsibility between the patient, caregiver, and the perioperative healthcare leaders, 
Linnaeus University Dissertations No 427/2021,  978-91-89460-25-6 (print), 
978-91-89460-26-3 (pdf).  
Aim: The overall aim of this thesis is to describe and explore preventive measures 
and risks for surgical site infections. 

Methods: Study I, a registry based and observational design study, includes 35 056 
cases analysed for risks for reoperation caused by periprosthetic joint infection after 
elective total hip arthroplasty. Data are analysed with Cox regression. Study II is a 
hypothesis testing study and uses an experimental design. Comparative statistics 
were used to compare contamination of agar plates after 15 hours for two 
conditions: single drape covering or double drape covering. Study III, an interview 
study that uses a reflective lifeworld research methodology, includes 15 operating 
room nurses who were interviewed regarding the phenomenon of intraoperative 
prevention of surgical site infections. Study IV, also an interview study, includes 14 
orthopaedic patients who were interviewed regarding their experience with at-home 
preoperative skin disinfection. Data were analysed using manifest content analysis 
according to Graneheim and Lundman. 

Results: Study I shows an increased risk of reoperation caused by periprosthetic 
joint infection after planned total hip arthroplasty for age, male sex, morbidity (ASA 
class III-IV), obesity, lateral approach to the hip, general anaesthesia, and prolonged 
operative time. Study II shows reduced contamination of agar plates after 15 hours 
storage with double drape covering compared to single drape covering. Study III 
shows that prevention of surgical site infections is a struggle against an invisible and 
delayed threat. Another key finding is the importance of operating room nurses 
legitimacy and collaboration within the operating team to prevent surgical site 
infections. Study IV describes the patients’ experiences with at-home preoperative 
skin disinfection. The result points out obstacles with the procedure and the 
importance of identifying those patients who are not suitable for self-care regarding 
this preventive measure 

Conclusion: Safeguarding from surgical site infections is a mutual responsibility of 
the patient, caregivers, and perioperative healthcare leaders. Therefore, this complex 
phenomenon is difficult to assess. Prevention of surgical site infections needs to be 
a collaborative effort involving patient, caregivers, and perioperative healthcare 
leaders. The high-risk care of performing surgery requires confident and safe 
professionals in each position. Well-functioning teamwork and collaboration are 
key factors for ensuring stability inside the operating room and providing conditions 
for safe care. 

Keywords: Operating Room, Perioperative care, Prevention, Qualitative content analysis, 
Reflective lifeworld research, Surgical site infection, Operating Room nurse, Teamwork 
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ABBREVIATIONS AND CONCEPTS 

ASA: American Society of Anesthesiologists  

BMI: Body Mass Index 

CFU: Colony Forming Units 

LAF: Laminar Air Flow 

OECD: Organization for Economic Co-operation Development 

OR: Operating Room 

PJI: Periprosthetic Joint Infection 

PRISS: Prosthesis Related Infections Shall be Stopped 

RLR: Reflective Lifeworld Research 

RN: Registered Nurse 

SHAR: Swedish Hip Arthroplasty Registry 

SPOR: Swedish Perioperative Registry 

SSI: Surgical Site Infection 

THA: Total Hip Arthroplasty 

TKA: Total Knee Arthroplasty 

WHO: World Health Organization 

 

Definition of specific concepts in this thesis 
 

Caregiver: Caregivers who provide care irrespective of medical professional 

affiliation (e.g., surgeon or specialist nurse).  

 

Perioperative healthcare leaders: Heads of perioperative departments, 

responsible for leadership and structural organization of daily practices. 
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INTRODUCTION 

It is difficult to imagine the brutality and terrifying nature of surgery performed 

before the late 19th century. Most people died during surgery or during recovery 

due to sepsis (Rothrock & McEwen, 2018). Fortunately, medical treatment and 

caring for patients are now much safer. Although surgical procedures today are 

most likely to be successful, surgical site infections (SSIs) continue to be a risk. 

An incision that usually occurs in connection with surgery destroys the skin’s 

protective barrier against bacterial trespassing. A broken skin barrier is 

necessary during the surgical procedure but it should be protected. SSIs cause 

great suffering for those who acquires them, possibly leading to a decreased 

quality of life (Andersson et al., 2010). The ultimate goal of this thesis is to 

understand how to reduce the suffering of patients by preventing SSIs. 

 

In 2019, 1.5 million surgical procedures were performed in private and public 

hospitals and specialized outpatient care facilities in Sweden (National Board 

of Health and Welfare, 2019), and 22% of all healthcare-related infections were 

SSIs, a percentage that does not seem to be decreasing (Swedish Municipalities 

and Regions, 2019). A similar trend was found by US study using prospectively 

collected SSI data from 32 community hospitals: the incidence of SSI did not 

decrease between 2013 and 2018 (Seidelman et al., 2020). Surgical care (e.g., 

surgical technique) has become more effective and safer, but patients 

undergoing surgery have changed. Because more patients are opting for surgery 

than at any other time, more patients are at increased risk for contracting SSIs. 

The cost for adverse events such as SSI are considerable and difficult to 

overview. The Organization for Economic Co-operation Development (OECD) 

found that 15% of hospital expenditures is due to treating safety failures such 

as prolonged hospital stay or reoperations. That is, the costs associated with 

healthcare failures outweigh the costs associated with prevention measures 

(Slawomirski et al., 2017).  
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Since SSIs are largely preventable, the incidence of SSIs could be considerably 

less if multifaceted care interventions were instituted (Schreiber et al., 2018). 

The prevention of SSIs, however, requires a multiple layered strategy 

incorporating all levels of perioperative care, which should be highest priority 

when discussing patient safety (Berríos-Torres et al., 2017). Therefore, 

evidence-based prevention of SSIs should be a significant part of safeguarding 

patients during perioperative care. 
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BACKGROUND 

Perioperative care 

Perioperative care – “peri” means around and “operari” means to do or work – 

is the caring process from the time surgery is determined through postoperative 

recovery. Perioperative care is divided into three periods: preoperative, 

intraoperative, and postoperative. The preoperative period, the time before 

surgery, is when patients are prepared for surgery and sets the stage for the 

overall quality of perioperative care as well-informed and prepared patients 

have a better chance to achieve optimal benefits from their surgery (Liddle, 

2018). Preoperative identification of factors that could negatively impact patient 

surgical outcomes helps caregivers to individually support vulnerable patients 

(Jaensson et al., 2019). The intraoperative period, the shortest of the three 

periods, is performed inside the operating room (OR) during the surgical 

procedure (e.g., positioning for optimal surgical approach, safe anesthesia, and 

monitoring the patient to provide safe care). The intraoperative period, which 

includes the surgery itself and any time in the OR, is considered a high-risk 

situation. For example, the longer the operation, the greater the risk for poor 

outcomes, including contracting infections (Cheng et al., 2018). The 

postoperative period begins after surgery and continues until the patient is 

recovered as expected without complications (Lindwall, 2008). Postoperative 

care is not covered in this thesis.  

 

The perioperative dialogue is a caring model for perioperative care designed to 

foster continuity and trust. This trust is enhanced by assigning patients with the 

same caregiver, usually an OR nurse or an anesthesia nurse, throughout all three 

periods of care (pre-, intra-, and postoperative). This strategy, in addition to 

fostering continuity and trust, is intended to create a sense of control for these 
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vulnerable patients. Fundamentally, perioperative dialogue calls for listening to 

and focusing on the patient (Rudolfsson, 2010). Qualitative caring creates by 

continuity and repeated dialogue that encourages the patients to be actively 

involved in their own care (Pulkkinen et al., 2016). In addition, nurses using 

this model report gaining job satisfaction by following their patients through the 

complete caring process (Lindwall & von Post, 2009). It seems that 

perioperative dialogue is ideal for individual and dignified perioperative care as 

patients who need to undergo surgery need to feel safe to experience good care, 

which includes accessible and reliable care. Accessible care entails providing 

care with sufficient time and without stress, and reliable care entails providing 

consistent information (Mako et al., 2016). Patients who have experience with 

perioperative dialogue with a nurse describe the arrangement as having their 

“own” nurse who made them feel safe (Pulkkinen et al., 2016). 

Preoperative care 

During the preoperative period (i.e., the time from the decision to have surgery 

until day of surgery), several preventive measures need to be taken regarding 

SSIs. One of these measures is empowering patients to make decisions 

regarding their preoperative care, which requires providing information to the 

patient. Individually-adapted preoperative information plays an important role 

in SSI prevention (Tartari et al., 2017). Preoperative care consists of different 

care bundles intended to optimize conditions for surgery. Preoperative showers 

with chlorhexidine is one of them and are commonly recommended. However, 

a Cochrane Review (Webster & Osborne, 2015) shows weak evidence in the 

existing literature for preoperative showers with chlorhexidine soap compared 

to other soaps and suggests using other interventions. Although evidence for the 

effectiveness of preoperative showering with chlorhexidine is lacking, it 

remains a common practice aimed at SSI prevention. However, repeated 

showers with chlorhexidine soap reduces the microorganisms on the skin and 

therefore reduces the dose near a surgical incision. This reduced dose could be 

enough reason to continue with this questioned measure (Denny & Munro, 

2017; Edmiston & Leaper, 2017) even though the practice’s direct effect on 

SSIs is difficult to measure. Preoperative showering can be performed at-home 

or at hospitals, with chlorhexidine or with regular soap, depending on the 

surgical procedure. Using chlorhexidine reduces the microbiological burden on 

the skin before surgery, significantly reducing the bacterial load on the skin for 

up to five days (Edmiston et al., 2013). However, full compliance with the 

procedure of chlorhexidine shower is low. The time chlorhexidine has contact 

with the skin is important to maximize the effect. The importance of the time 

aspect is often missed (Caya et al., 2015). More studies need to be conducted to 

determine the effectiveness of preoperative shower with chlorhexidine to reduce 

SSI. In addition, preoperative care should include encouraging patients to quit 

smoking or at least cease smoking for some weeks due to surgery as smoking 
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cessation helps restore tissue (Sørensen, 2012). Moreover, smoking is 

associated with higher rates of SSI (Nolan et al., 2017). Therefore, it is essential 

to offer support for patients who want to quit smoking. Preoperative care entails 

much more than preoperative showering and support for smoke cessation as 

each patient has specific needs depending on the surgical procedure, including 

dietary needs, rehabilitation needs, and anything else that increases the chances 

of successful surgery. 

Intraoperative care 

Intraoperative care, which is performed in the OR, is performed just before, 

directly after, and during a surgical procedure. Although short, this period 

presents significant risk, including risks associated with the surgical procedure 

itself (e.g., risk of bleeding and a broken skin barrier). Because most pathogens 

enter the body when the protection barrier (i.e., the skin) is open, the OR 

environment must be thoroughly cleaned and controlled to ensure the patient’s 

safety from SSIs. In addition, intraoperative care must keep the patient safe 

during surgery (e.g., safely positioning the patient and keeping the patient 

sufficiently warm). Caring for patients in intraoperative period demands being 

vigilant and flexible towards both patient and other caregivers especially as care 

inside OR usually carries our simultaneously (Brodin et al., 2017). 

Patient safety in perioperative context 

In Sweden, the Patient Safety Act (PSL 2010:659) regulates patient safety. All 

healthcare providers are required to register their activities and the Health and 

Social Care Inspectorate has the responsibility to manage and monitors the 

activities of the healthcare providers listed. The modern view of patient safety 

has a systemic perspective rather than a person-specific perspective as patient 

safety depends on individual professionals who dare to admit mistakes and 

report incidents (Öhrn, 2012). In the context of perioperative care, a system 

reports and responds to failures in patient safety to ensure patient security. That 

is, patient safety requires transparency and humility from both caregivers and 

perioperative healthcare leaders. There are many examples of shared critical 

situations that have helped organizations develop safer routines (Barton, 2009). 

The high-risk environment of an OR needs proven patient safety systems. 

Working inside an OR requires the most competent professionals who have an 

awareness of potential risks. That is, using competence of professionals wisely 

(i.e. the right person in the right place). Checklists (e.g., WHO, surgical safety 

checklist) used inside the OR are important tools to reduce failure and 

compensate for the limitations of human memory. However, checklists should 

complement rather than replace the professionals’ skills (Gawande, 2011). 

Using checklists as intended support safe care, but using checklists 

unreflectively introduces significant risk (Berlinger, 2016). However, protocols 

and standardization are helpful if they are used wisely (Wynn, 2006). Patient 
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safety, which includes both safety culture and safety climate, depends on 

perioperative healthcare leaders who are both confident and prepared to lead an 

organization. Well-functioning leadership is essential for every workplace, not 

at least a perioperative setting. Safety culture is the common ground of 

interpretation for work and safety in general at a workplace (Richter & Koch, 

2004), a work which must be initiated and led by perioperative healthcare 

leaders. The safety climate is the professionals’ common perception of 

procedures and practices used in clinical work (Neal & Griffin, 2002). 

Leadership regarding patient safety has a direct impact on healthcare quality. 

Effective leadership fosters a high-quality work environment, which create a 

positive safety climate (Sfantou et al., 2017). Moreover, high job satisfaction 

increases both individual and organizational performance as it brings out 

positive outcomes and those who like their job are more likely to be committed 

(An et al., 2020). 

The operating room environment 

The OR is a high-risk caring environment irrespective of where in the world it 

is situated, and unsafe surgical care procedures worldwide cause great harm. 

Complications in some form occur in up to 25% of all procedures, and one 

million patients die during surgery or following surgery every year, often due 

to SSIs (World Health, 2018b). The incidence of SSIs and related deaths are 

much higher in low- and middle-income countries compared to high-income 

countries (Monahan et al., 2020) 

 

The ventilation system inside an OR is one of several measures employed to 

keep microbiological burden low. Three different types of ventilation are used 

in Sweden: turbulent mixing airflow, unidirectional airflow, and temperature 

controlled ventilation. Each type has its advantages and disadvantages, and 

there is no clear evidence that one type is superior. Turbulent mixing airflow is 

based on the principle of dilution as the result of air exchange (Pedersen et al., 

2019). Unidirectional airflow creates a parallel streamline, which causes less 

turbulence and prevents mixing with the surrounding air. This type of 

ventilation is commonly called LAF (laminar airflow) (Langvatn et al., 2020). 

Temperature controlled ventilation uses temperature and gravity to control the 

airflow and therefore reduce non-sterile conditions in the whole OR (Bulitta et 

al., 2020). All three types of ventilation keep the OR air as clean as possible by 

reducing colony forming units (CFU) in the OR. The limit of CFU for 

performing infection-sensitive surgery is less than 10 CFU/m3. For general 

surgery, the limit is less than 50 CFU/m3 (SISTS:39). Caregivers inside the OR 

wear clean air suits made of dense fabric to keep shedded skin particles from 

passing through the fabric. In addition, the caregivers are required to tuck their 

tops into their pants, to wear pants with cuffs, to wear short sleeves with cuffs, 

and to tuck surgery hoods that cover hair inside the tops. All caregivers 
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irrespective of profession need to have the same routines for clothing to ensure 

low levels of CFU inside the OR (SISTS:39). In addition, door openings are 

restricted to prevent introducing CFUs (Perez et al., 2018) as reducing 

unnecessary traffic in and out of the OR during surgery is associated with 

reducing SSIs (Andersson et al., 2012). Moreover, people unnecessarily going 

in and out of the OR may make it difficult to concentrate on the tasks performed 

in the OR. As surgical instruments are in direct contact with organ and tissue 

during the surgical procedure, sterile surgical instruments are essential for safe 

surgery and positive outcome. Sterility of a surgical instrument is defined, as a 

one in a million chance a microorganism is present of the surgical instruments 

(SISTS:39). Contamination of surgical instruments is directly related to 

duration of exposure to air (Dalstrom et al., 2008). Therefore, importance of 

correctly and thoroughly cleaning the OR environment should not be 

underestimated. All surfaces and equipment in the OR should be designed to 

facilitate cleaning. Cleaning and keeping the OR environment in order is an 

essential part of preventing SSIs (Swedish Municipalities and Regions, 2014). 

Surgical site infection 

SSIs refer to post-surgery infections that occur in the part of the body where the 

surgery was performed. The following categorization of SSIs is commonly used 

(Mangram et al., 1999). 

 

A superficial infection occurs within 30 days after surgery and involves only 

skin or subcutaneous tissue but exhibits signs or symptoms of infection.  

 

A deep infection occurs within 30 days after surgery or until one year after a 

surgical implant and involves soft tissue, fascia, and muscles. Deep infections 

also include signs or symptoms of infection.  

 

Organ/Space infection occurs within 30 days after surgery or until one year after 

a surgical implant and involves part of the body other than where the incision 

was made during surgery and includes signs or symptoms of infection. 

 

During most surgical procedures, the skin barrier is broken, a necessary action 

that constitutes a risk for SSI. SSIs are caused by endogenous or exogenous 

pathogen contamination. Exogenous spread, contamination from external 

sources, could for example originate from anyone in the operating team. Each 

person sheds 10,000 skin particles every minute during low-level activities such 

as walking (less when stationary), and 10% of these particles will have 

pathogens attached that could result in SSIs  (National Board of Health and 

Welfare, 2006). Travelling by air, these pathogens can result in direct or indirect 
infection. Endogenous spread, bacterial contamination from the patient’s own 
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flora, usually happens during surgery or during healing. Haematogenous spread 

(i.e., via bloodstream) is also endogenous.  

 

The risk of acquiring an SSI depends on several aspects: type of surgery, 

surgical technique, and individual health history (Chauveaux, 2015). Surgical 

techniques (e.g., laparoscopic or endoscopic technique) that minimize incisions 

or use natural body openings reduce the rate of SSIs compared to open surgery 

(Kulkarni & Arulampalam, 2020). The size of dose and the virulence of the 

pathogen also affects the risk of SSI (Mangram et al., 1999). The 

microbiological dose the patient is exposed to can be influenced by those 

working inside the OR. Strict OR discipline regarding clothing, number of 

people present, minimizing door openings, and other actions will reduce the 

burden of CFU (Chauveaux, 2015). As previously noted, the microbiological 

dose originating from the patient can be reduced by repeated preoperative 

showering with chlorhexidine but also by the intraoperative skin disinfection 

just before start of surgery (The National Board of Health and Welfare, 2006). 

Virulence, the pathogen’s ability to find ways to survive in a given environment 

(Cross, 2008), is more difficult to control. Predicting the strength of a patient’s 

immune system is difficult even though specific diagnoses and conditions 

provide increased risk for SSI. Optimizing the patients’ conditions (e.g., 

optimizing nutrition or controlling diabetes) and strengthening the protection 

using preoperative antibiotics (when recommended) increase resistance to SSIs 

(Lee, 2014). 

Periprosthetic joint infection 

SSIs can lead to devastating outcomes for some surgical procedures such as 

periprosthetic joint infection (PJI). As two of four studies in this thesis relate to 

total hip arthroplasty (THA), I provide a brief background regarding this 

specific infection.  

 

PJI occasionally occurs after a joint replacement surgery. PJI is not common 

but causes a great deal of suffering for those affected. Beyond the individual 

suffering, there is a considerable burden associated with various factors such as 

extended care resources and costs (Andersson et al., 2010). PJI is a deep 

infection that can be classified as early or late deep infections. Early infection 

occurs when symptoms arise within three months after surgery. Late infection 

occurs when symptoms arise more than three months after surgery. Late 

infections are probably a result of low virulent bacteria or haematogenous 

spread (Barrett & Atkins, 2014). However, most PJIs are classified as early 

infections (Peel et al., 2012). It is most likely that patients are contaminated 

during surgery (Tande & Patel, 2014). In Sweden, of the 18,000 THAs carried 

out annually (fewer since the beginning of the COVID-19 pandemic), 1.3% 

required reoperation as the result of PJI (SHAR, 2019). Staphylococci aureus 
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and coagulase-negative staphylococci cause 50¬–60% of PJI (Tande & Patel, 

2014). Staphylococci are found in normal skin flora and have the ability to form 

biofilm, a virulence factor that reflects a pathogen’s ability to form colonies and 

implant surfaces. A pathogen’s ability to form biofilms probably affects the risk 

of PJI (Arciola et al., 2018). Gram-negative bacillus (e.g., Escherichia coli) can 

also cause PJI. Escherichia coli (E. coli) are found in normal human flora 

especially in the gastrointestinal tract, have a relatively high virulence, and may 

cause early infections (Marculescu & Cantey, 2008). E. coli more often cause 

PJI in the hip than in the knee, possibly due to the proximity of the hip to the 

gastrointestinal tract (Tande & Patel, 2014). PJI is associated with increased 

mortality. One-year mortality after reoperation caused by PJI is 4.2% and five-

year mortality is as high as 21.2% (Natsuhara et al., 2019). A PJI usually 

demands both reoperation and intravenous antibiotic treatment for a long period 

(Enayatollahi & Parvizi, 2015). The literature has identified the following 

common patient-related risk factors for PJI: American society of 

anaesthesiologist (ASA) III–IV class, male sex, high body mass index (BMI 

kg/m2), and prolonged operative times. Studies show that high ASA class is a 

risk factor for postoperative complications, including PJI (Lenguerrand et al., 

2018; Namba et al., 2012). Male sex is seen as a risk for PJI after THA according 

to several studies, but it is unknown why men are predisposed for PJI after THA 

(Kunutsor et al., 2016; Lenguerrand et al., 2018). Patients with high BMI have 

a higher risk of developing PJI than patients with normal BMI (Lenguerrand et 

al., 2018). There are no strict limits for specific BMI cut-offs, but BMI > 40 is 

mentioned as significant risk for PJI (Shohat et al., 2018). One study (Kunutsor 

et al., 2016) found that relative risk for PJI increases with increasing BMI. 

Preventive work of PJI are important and has been going on for long time in 

Sweden. Prosthesis-related Infections Shall be Stopped (PRISS), a national 

patient safety project administered by Swedish patient insurance, set a goal to 

cut prosthesis-related infections after hip and knee surgery and therefore reduce 

suffering and cost to society. PRISS contributes to an important and increased 

awareness of the complexity regarding prosthesis-related infections. Updated 

statistics regarding PJI and investigates preventive care that have the potential 

to decrease infections are to be found at their website (lof.se). 

Antibiotic resistance 

Although this thesis is not specifically about, it does address how resistance 

affects SSI prevention. Due to resistance concerns, antibiotics are no longer 

taken for granted, so SSI prevention is perhaps the most important sustainable 

way forward. Therefore, below is a short section regarding antibiotic resistance.  

 

Antibiotic resistance threatens human health as a lack of effective antibiotics is 

a major risk for global health. Common infections can be fatal without effective 

treatment. For many infections, antibiotics are still effective, but the evolution 
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of resistance in bacteria is alarming and a severe challenge to combatting 

infections (Ellis, 2010). Development of resistance occurs naturally as bacteria 

evolve new resistance mechanisms to deal with their new environmental 

exposures (i.e., antibiotic exposure). Misuse and overuse of antibiotics in both 

humans and animals accelerate the evolution of resistance mechanisms (Center 

for Diseases Control and Prevention). The combination of advanced surgery and 

fragile patients makes the use of antibiotics necessary (Friedman et al., 2016). 

In Sweden, there is relatively low use of antibiotics per capita compared to most 

other countries. The decreased use of antibiotics depends on long-term efforts 

to implement evidence-based guidelines on how to use antibiotics in a 

sustainable way. The Swedish strategy program against antibiotic resistance 

(STRAMA) works at both the regional and national level to maintain low 

antibiotic use and to refine treatment options to maintain antibiotics as a 

treatment alternative (Public Health Agency of Sweden, 2014). 

Caregivers and perioperative healthcare leaders in 

perioperative context 

Caregivers in the OR are the operating team members, who constitute the 

professionals with different knowledge and skills. This team reach far beyond 

individual achievements. Irrespective of profession, all these professionals need 

technical and non-technical skills to perform safe care. Non-technical skills are 

cognitive and interpersonal skills that, for example, contribute to the caring 

atmosphere and collaboration with others. Lacking non-technical skills is 

detrimental to patient safety (Hanssen et al., 2020). Technical skills (e.g., 

surgical technique or knowledge of using medical devices) are important factors 

needed to provide safe care, but technical skills alone cannot ensure safe care.  

Complaints about care are generally related to non-technical skills. Avoiding 

SSI and perform safe care is the responsibility of the whole operating team.  A 

possible mission in the majority of surgical procedures if the caregiver uses both 

of these technical and non-technical skills simultaneously (Berner & Ewertz, 

2019). Being an effective perioperative healthcare leader in the perioperative 

context requires broad knowledge in several areas and an ability to cope with 

high workloads. For example, a Swedish study (Rudolfsson & Flensner, 2012) 

found that leaders in perioperative contexts experience a struggle to come to 

terms with being misunderstood, struggle to manage daily tasks and deal with 

perceived unfair criticism. Clearly, according to the above study, being a leader 

in a perioperative context is complex. 

The operating room nurse 

In Sweden, the title OR nurse is defined by law (SFS 1993:100) and can only 
be used by registered nurses (RN) with a postgraduate diploma or who have at 
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least 60 credits of OR nursing courses. The specific degree objectives of an OR 

nurse are specified in the higher education ordinance. The ultimate task for an 

OR nurse is to promote health and well-being and prevent infections and 

complications due to perioperative care. The OR nurse has in-depth knowledge 

of infection control and can direct and lead that work inside the OR. The 

competence of an OR nurse are useful in all periods of perioperative care. 

Specific competencies of an OR nurse are further described in a document 

developed by the Swedish operating room nurse association (SEORNA). 

The operating team 

In Sweden, operating teams in the sterile zone usually consist of a head surgeon, 

a consulting surgeon, and an OR nurse. The anesthesiologist, anesthesia nurse, 

and one or two circulating nurses work inside the OR but outside the sterile 

zone. All professionals and their different competencies are important to ensure 

patient safety.  

 

The surgeon’s role of empowering the team by taking an active part in all phases 

of care cannot be overestimated. Naturally, the surgeon assumes the leadership 

role during a surgical procedure and is usually perceived as a positive influence 

on the outcome of the surgery and the collaboration. However, leaders need 

followers. A skilled surgeon who is also a competent leader improves the 

performance of other members of the team and ultimately the success of the 

surgery and its outcome (Watters et al., 2019). Although the surgeon is the 

leader over the surgical procedure, the anesthesiologist and the anesthesia nurse 

are responsible for making decisions regarding anesthesia. Together with the 

circulating nurse, they monitor and take actions to secure the patients’ breathing 

and wellbeing during the surgical procedure. Their competence at balancing the 

patient’s anesthesia is invaluable as it allows the other members of the team to 

focus on their responsibilities (Meeusen et al., 2010). Active in all phases of 

perioperative care, circulating nurses have the most varied job – e.g., assisting 

with positioning, controlling and connecting medical devices, assisting during 

anesthesia, and ensuring the professionals in the sterile zone have the necessary 

sterile supplies (Bayramzadeh et al., 2018). The circulating nurse is charged 

with many tasks, a responsibility that requires an impressive display of 

competence. The collaboration of the operating team is essential to ensure safe 

care, including the prevention of SSIs (Schiff et al., 2018).  
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THEORETICAL FRAME 

Caring science 

This thesis is grounded in caring science. Caring science is based on the belief 

that human beings are unique and indivisible. Human beings and the world they 

live in constantly influence one another as all our experiences shape who we 

are. Caring science is an autonomous science and includes different occupations 

designed to ease patient suffering and strengthen the health process (Dahlberg, 

2010). Katie Eriksson states in her caritative caring theory that compassion is 

the source to true caring. Caring is sharing, a will to care for another person. To 

further understand the results of the research from a caring perspective, this 

thesis uses two core concepts: suffering and safeguarding. 

Suffering 

Suffering, a core concept in caring science, is an inevitable and essential part of 

the human condition. However, the concept of suffering lacks explicit 

descriptive language as it is described in seemingly endless ways (Eriksson, 

2015). Nonetheless, suffering entails several dimensions and is always 

subjective. Each suffering is unique (Bergbom et al., 2021). In the care context, 

suffering has different faces and causes for different reasons. The suffering of 

life is suffering to human existence, insights about life and death. The suffering 

of illness is experienced due to illness or treatment. Bodily pain is such 

suffering, which often can be eased by modern treatment. Suffering to illness, 

can in addition to bodily pain be both mental and spiritual. Mental and spiritual 

suffering is caused by humiliation, shame and guilt that a person experience due 

to their illness or treatment. However, mental and spiritual suffering is harder 

to pinpoint and even harder to relieve. Suffering caused by care (i.e., iatrogenic 

suffering) is a relatively new concept in caring literature. The suffering of care 

is often avoidable and directly related to a caring situation. A caregiver’s lack 
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of reflection or knowledge may result in patient suffering. Moreover, if patients 

experience a non-caring environment, their suffering will often cause the patient 

to feel powerless, a psychological state that leads to fragility (Eriksson, 2015). 

Relieving suffering is an essential part of caring, so caregivers will improve 

their care by having a deep understanding of the phenomenon of suffering, 

which entails a better understanding of their patients’ lived experiences. 

However, suffering is individual and therefore cannot be generalized. As the 

person experiencing the suffering must express their suffering in one way or 

another, caregivers need to learn how to interpret the signs and the unspoken 

clues of their patients as they try to explain their subjective experience of 

suffering, a competence that comes with reflection and experience (Eriksson, 

2018). To ease suffering in the perioperative context, the caregivers must 

actively “take care” of the patient. The patient are vulnerable in this new and 

sometimes frightening environment. The usually short meeting between 

caregivers and patient before general anaesthesia needs to be performed with a 

focus as this interaction affects quality of care. For example, Lagerström and 

Bergbom (2006) found that taking care of from a patient perspective entails the 

following: not being left alone, cared for by skilled staff, being in control, letting 

it happen, and not having to ask for help. In addition, Lagerström and Bergbom 

found that taking care of from a caregiver perspective entails the following: to 

look after, to be protective, to attend to details, to be entrusted, to be in charge, 

and to watch over. The quality of taking care of is reflected in caregiver’s ability 

and will to accept responsibility and doing their utmost for the patient in front 

of them. Contracting SSIs leads to suffering caused by the care and by the 

disease and treatment; in some cases, this suffering is life-long. A Swedish study 

(Andersson et al., 2010) found that patients acquiring a deep SSI after 

orthopaedic surgery suffer considerably, and this suffering was associated with 

transfers between caregivers, reoperation, pain, searching for help, waiting in a 

vacuum, and confronting the new and unknown. Moreover, bodily pain is 

magnified by mental and spiritual suffering, which is often persistent. 

Safeguarding 

The concept of safeguarding is commonly used in British nursing literature. 

There are many similarities to what in Sweden is called person-centred care 

(Ekman et al.,2021). The choice to use safeguarding depends on how it fits with 

the OR nurse area of competence, as I see it. Safeguarding is based on six 

principles that can be used as a foundation for many areas of healthcare: 

empowerment, prevention, proportionality, protection, partnership, and 

accountability (Northway & Jenkins, 2017).  

 

The principle of patient empowerment is based on the belief that a return to 

health or at least an improvement in one’s health is possible in most cases, and 

the patients’ capacity to experience empowerment will affect how they frame 
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their vulnerability. Therefore, a safeguarding perspective of caring should 

always empower patients to become as involved in their own care as possible. 

The principle of prevention is basic: it is always better to prevent rather than to 

treat. Preventive measures in caring can be implemented directly or over time. 

Campaigns regarding healthier lifestyles (e.g., dietary or exercise habits) are 

strategies for long-term outcomes. Preventive measures in the short term 

include preoperative caring measures inside the OR. Clearly, both short-term 

and long-term perspectives are needed when considering how to prevent SSIs. 

Proportionality, the third of the six principles, is a balance of intrusiveness – 

i.e., caring without being too intrusive while simultaneously encouraging 

patient participation. Caring with proportionality is a continuum where a 

patient’s need for care is fluid and changes depending on the situation. 

Weighing the degree of intrusiveness is difficult as it requires reflection, 

knowledge, and experience, but understanding proportionality is critical for 

effective care as resources are not infinite. The principle of protection implies 

being watchful and attentive while providing care. Furthermore, it entails 

psychological readiness to identify and address any event or occurrence that 

endangers the life of a patient (Northway & Jenkins, 2017). The list of risk 

factors for non-vigilant or unprotected care includes tasks leading to fatigue, 

boredom, false alarms, and an isolated work environment (Kooken & Haase, 

2014). Indeed, vigilance is the essence of caring (Carr, 2014). Effective 

partnership between caregiver and patient is the foundation of good care. The 

partnership in care is different from other relationships. The relationship 

between patient and caregivers is based on a professional relationship from the 

caregiver’s perspective, characterized by supporting the patient’s process 

towards better health. The last principle is accountability, which highlights the 

caregiver’s responsibilities, including every judgement and ethical choice. 

Accountability increases trustworthiness (Krautscheid, 2014) and is a key factor 

for safeguarding. 
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RATIONALE 

Patients are exposed to countless hazards during their journey through the 

perioperative care chain, including surgical site infections (SSIs). SSIs usually 

lead to suffering, so SSIs, which can be life threatening, must be prevented. In 

addition to individual suffering, suffering confers a substantial burden on 

healthcare budgets and global health. The WHO considers it a challenge to treat 

infections due to the development of antibiotic resistance. Requirements for 

prevention increase when treatment options decrease. 

 

Fortunately, most surgical procedures are successful, although SSIs continue to 

constitute a risk. Awareness of the risks for SSIs is an important skill for those 

working inside the OR. It is the professional responsibility of these caregivers 

to safeguard patients. Well-functioning teamwork within the operating team 

provides the conditions for safe care. Using principles of safeguarding for caring 

patients in surgery will ultimately decrease SSIs and improve surgical 

outcomes. 

 

The majority of SSIs are avoidable and preventive care measures can reduce 

SSIs. The work of prevention needs to be performed at all levels and include 

everyone involved. There are still knowledge gaps in both identifying risks and 

preventive measures for SSIs. The research question needs further investigation. 

Caregivers working inside the OR require evidence-based knowledge to guide 

their clinical practice. The utmost reason for this research is to reduce the 

suffering of patients who must undergo surgery. 
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AIMS 

The overall aim of this thesis is to describe and explore risks and preventive 

measures for surgical site infections. To accomplish this overall aim, four sub-

aims are addressed in four specific paper:  

 

I. To explore associations between reoperation after total hip arthroplasty 

caused by periprosthetic joint infection and potential risk factors. 

 

II. To compare bacterial contamination of agar plates after 15 hours on set 

surgical instrument tables covered with a single- or a double-layered drape. 

 

III. To examine how operating room nurses experience intraoperative 

prevention of surgical site infections. 

 

IV. To describe patients’ experiences with preoperative skin disinfection carried 

out in their home before elective hip replacement surgery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



27 

 

METHOD 

The design, data, and analytical methods used in the four papers that constitute 

this thesis are presented in Table 1.  

 

Table 1. Overview of designs, context, participants/objects, data, and data 

analysis. 

 Design Context Participants/

Objects 

Data  Data analysis 

I Descriptive 

explorative 

Orthopaedic care Cases 

N = 35,056 

Registry data Descriptive and 

analytical 

statistics 

II Experimental OR environment Agar plates 

N = 456 

Numbers of 

CFU 

Descriptive and 

analytical 

statistics 

III Descriptive 

explorative 

Intraoperative care Operating 

room  

nurses 

n = 15 

Interviews Reflective 

Lifeworld 

Research 

IV Descriptive Orthopaedic care 

 

Patients 

n = 14 

Interviews Qualitative 

Content 

Analysis 

 

The first and the second study in this thesis are analyzed with quantitative 

methods. Quantitative research in general originated in positivism. According 

to modern positivism, observations should be judged by their logical structure 

and be related to previous observations. That is, positivism assumes reality is 

objective and therefore can be understood using quantitative methods without 

referencing subjective conditions. However, qualitative research seeks to 

understand complicated research questions that are difficult, if not impossible, 
to quantify objectively (Creswell, 2018). Data in Studies III and IV are analyzed 
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using qualitative methods and based on interviews. Both quantitative and 

qualitative traditions have their place in caring science, but the research question 

should lead the researcher to the correct tradition (Polit, 2017). 

Study I 

Descriptive and explorative observational study. 

Data source 

The data in Study I was based on prospectively collected individual registry 

data from two Swedish quality registries. 

 

Started in 1979, the Swedish Hip Arthroplasty Registry (SHAR) is a nation-

wide registry on hip arthroplasty. All orthopaedic units in Sweden are required 

to send data on each performed hip arthroplasty to SHAR. These data include 

age, ASA class, BMI, and many implant-specific details. Coverage is 100% as 

all units report data to SHAR. The completeness in the registry of primary THA 

during study period was 98%. SHAR publishes an annual report on the data 

collected. The reports are free to download from the registry’s website. 

 

Swedish Peri Operative Registry (SPOR) started as a project in 2011. Since 

then, the registry has collected general data about surgical procedures in 

Sweden. The data collected include all domains about all phases of surgery such 

as anaesthesia, intraoperative conditions, and postoperative pain. The first 

annual report was published in 2015. The coverage has increased from 30% in 

2015 to over 90% in 2020. Data sent to SPOR automatically transfer from 

medical file records. The completeness of variables varies greatly. Some 

variables such as operative time, ASA class, and BMI are complete, but some 

variables are incomplete so they are difficult to use in research. Examples of 

variables that could not be used include exact time interval between 

preoperative antibiotics to start of surgery, number of people present in OR 

during surgery, and type of clothing worn by caregivers during surgery. The 

annual reports are free to download from the registry’s website. The annual 

reports from SPOR are only available in Swedish. 

Data collection 

Inclusion criteria were all patients over 18 years of age who had gone through 

surgery for primary THA between 1 January 2015 and 31 December 2019 in 

Sweden. For patients who had surgery (THA) on both hips during the study 

period, the most recently performed procedure was included (Bülow et al., 

2020). Exclusion criteria were THA caused by fracture/trauma or tumor. 
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Individuals who had data in both registries were included in the study. Data of 

both registries were linked using individuals’ unique ten-digit personal identity 

number. Data were pseudo anonymized after linking. The final study population 

was 35,056 cases. Because no selection of the population was made, no power 

calculation was needed. 

 

In an early phase of the study, an analysis of the variable list was performed. 

Each variable in both registries was discussed within the research group to sort 

out potential variables to use. Variables were identified, judged, and controlled 

for completeness. 

 

Two of the chosen variables had insufficient data or were difficult to interpret. 

Manual control regarding these two variables was made to ensure correctness 

of data. First, the variable to investigate further was type of anesthesia. An 

anesthesiologist working with SPOR provided the anesthesia codes reported to 

the registry and information regarding how to interpret these codes. By sorting 

out correct anesthesia codes, we could identify who received general anesthesia 

and who received spinal anesthesia. The second variable that needed further 

control was OR ventilation. Each hospital reports the type of OR ventilation to 

the registry annually. The insecurity of correctness of OR ventilation in specific 

ORs required contacting each hospital to ascertain the type of ventilation 

systems the hospital uses. This manual control was time-consuming but 

essential to ensure correct data. 

Data analysis 

All patients were followed from their primary operation until the first 

reoperation due to PJI, reoperation due to other causes, death, or end of follow-

up (one year after the primary operation). 

 

Descriptive statistics are presented as means with standard deviations or 

percentages. The Kaplan-Meier estimator was used to study the rate of PJI. The 

association between possible risk factors and reoperation due to PJI was 

analyzed using a multivariable Cox regression model. From this model, we 

derived hazard ratios with 95 % confidence intervals and P values.  P < 0.05 

was considered statistically significant. 

 

Multivariate imputation by chained equations was used to replace missing 

values; 20.1% of the patients had missing data in at least one variable. The 

imputation model included all predictor variables along with the Nelson-Aalen 

estimator of the baseline cumulative hazard and the outcome indicator. Five 

imputed datasets were generated and the analyses were based on the pooled 

estimates. A complete analysis and sensitivity check were also performed. Data 
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were analyzed using R version 4.0.2 (R Foundation for Statistical Computing, 

Vienna). 

Study II 

Design 

Experimental study 

Setting 

Study II was set up in a county hospital in southern Sweden with only one OR. 

This specific OR is usually used for general day surgery. The OR, built in 2015, 

is 20 m2 and uses turbulent-mixed airflow with inlet of 700L/s. Property 

management controls effectiveness of the ventilation system annually. 

Data collection 

Before the data collection was performed, several pilot studies were conducted 

to sort out methodological issues. For example, different time intervals were 

tested to control the function of the agar plates. This specific pilot study showed 

that agar plates dry out and crack after 24 hours if uncovered. 

 

An OR nurse employed by the hospital acted as a gatekeeper and carried out all 

the experiments with the assistance of a circulating nurse. All experiments were 

performed by the same persons and according to a research protocol. The 

research protocol included a step-by-step description of how the experiment 

should be conducted. The research protocol can be found (in Swedish) in the 

Appendix: 76 set ups of surgical instruments were prepared – 36 with single 

covering, 36 with double covering, and four controls (i.e., no covering). The 

controls, experiments without coverings were repeated on four occasions. 

 

The experiment protocols 

 

1. Both the OR nurse and circulating nurse entered the OR wearing a 

clean air suit, a surgical hood, and a surgical mask. 

2. The OR nurse performed preoperative hand disinfection, gowning, and 

gloving. The circulating nurse performed only hand disinfection. 

3. The OR nurse prepared eight or nine (nine on four occasions) 

instrument tables with sterile drapes. 

4. The circulating nurse donned sterile gloves and placed six agar plates 

on each instrument table according to the figure in the research 

protocol. Finally, she carefully removed the lids of the agar plates. 

5. The OR nurse set up the instrument tables. 
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6. Four of eight instrument tables were covered with a single-layer drape 

with a 30-cm overhang around the table. One corner of the drape had 

an up-folded corner although with the instruments still covered. Four 

instrument tables were covered with a double-layer drape with a 30-cm 

overhang around the table. Only the bottom layer had an up-folded 

corner. 

7. All the instrument tables were carefully moved from the OR to a 

separate section of a public area of the hospital for 15 hours. 

8. After 15 hours, instrument tables were carefully moved back to the OR. 

9. On the instrument tables with the single-layer drape, the covering was 

slowly and carefully removed starting at the up-folded corner and using 

the peeling technique. After waiting 30 sec, the lids, which were stored 

under a sterile towel, were replaced on the agar plate using sterile 

gloves. The instrument tables with double-layer drapes were removed 

using the same technique, but the bottom layer was removed 30 sec 

after the top layer. Lids were replaced as above. 

 

Directly after the experiment, the agar plates were transported to the Department 

of Microbiology where the CFUs were counted and classified according to 

species. The experiment was conducted on nine occasions between August 2018 

and March 2019. 

Data analysis 

Descriptive statistics were carried out, and mean CFU per table and per agar 

plate were calculated. In addition, basic comparative statistics were carried out. 

To compare the contamination between the single-covering and double-

covering, the non-parametric test Wilcoxon signed-rank test was used. The 

chosen method was used depending on skew data, and data were not normally 

distributed. Power calculation was made after 300 agar plates were counted and 

classified. To reach significance, at least 100 more agar plates were needed if 

the initial trends were continuous. The experiment included 456 agar plates 

when it ended. Data were analyzed using SPSS version 24 (SPSS Statistics for 

Windows, Version 24.0. Armonk, NY: IBM Corp). 

Study III 

Design 

Descriptive and explorative study 

Participants 

In Study III, the participants were OR nurses working at seven public hospitals 

in southern Sweden. One of the hospitals performs surgery only during the 
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daytime. Participants were employed at public hospitals as OR nurses. Inclusion 

criterion was at least one year of clinical experience as an OR nurse. OR nurse 

education varied depending on when they studied. Their clinical experience 

varied from two to 34 years and their age ranged from 28 to 63 years. All 

participants had experience with different types of surgical procedures. In total, 

15 participants – one man and 14 women – participated and this gender disparity 

reflects the overall gender disparity in the profession. 

Data collection 

Nine surgical department heads were asked to help find participants for this 

study. The department heads were informed about the design and purpose of the 

study. Seven of nine accepted interviews during work hours if some of their OR 

nurses wanted to participate. 

 

A gatekeeper was assigned at each of the seven hospitals. An advertisement 

regarding the study and its purpose was distributed to contact potential 

participants. The advertisement contained information about the study, 

conditions for participation, and request to contact the researcher if they were 

interested in participating. This advertisement was posted in an area frequently 

used by employees, and the gatekeeper verbally informed the potential 

participants about the study at an OR nurse meeting. The gatekeeper planned 

practical things such as reserving conference rooms for interviews and ensuring 

the participants would be given temporary leave for the interview. The 

interviews were individual and took place between spring and autumn 2016. 

Thirteen of the interviews took place at the hospitals where the OR nurses 

worked, and two took place in the OR nurses’ homes per their request. All 

interviews started with a general conversation and the recording started when 

the main question was asked. The interviews lasted between 38 and 75 minutes. 

The interviews were phenomenon-oriented – i.e., the participants could freely 

expand on their thoughts around the specific phenomena. The interviews began 

with the same starting question: What does intraoperative prevention of SSI 

mean to you in your everyday work as an OR nurse? A few of the interviews 

proceeded easily as the participants could naturally express their thoughts, but 

some nurses needed more guidance with follow-up questions (e.g., Can you 

guide me through a day as an operating room nurse and point out the preventive 

work you do inside the OR?). After each interview, the participants were told 

to contact the researcher if they wanted to correct or clarify any of their 

responses after further reflection. No one chose to do so. The audio recordings 

from the interviews were transcribed verbatim shortly after each interview. 

Data analysis 

The analysis of collected data is based on Reflective Lifeworld Research (RLR), 

an approach that requires deep reflection on the researchers’ roles in the data 
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gathering process. Researchers who use RLR need to be aware of their 

preunderstandings during the whole research process to guard against biases 

creeping into data collection and analysis. Analyzing data using this method is 

about understanding a phenomenon and finding its essence. The main principles 

of working with RLR are openness, bridling pre-understanding, and reflection 

(Dahlberg, 2008).  

 

The analysis process, including instant reflection, starts during the interview 

and follows with repeated readings of the transcripts. Parts of the transcripts that 

obviously and clearly related to the phenomenon were identified and marked as 

meaning units. Undecided or doubtful text was initially marked so as not to 

close any doors at this stage. Reflection of chosen meaning units was made by 

the supervising group. Different professional backgrounds and methodological 

knowledge of RLR as a method in the supervising group helped bridle the 

preunderstandings. It is important to stay focused during the analysis so as to 

avoid any hasty conclusions, especially in this early phase. The next phase of 

the analysis was time-consuming and challenging. Here, similarities and 

differences were identified to uncover patterns or themes in the data, i.e..clusters 

of meaning. Clusters emerged during the reflection and slowly the essence of 

the data became visible.  

RLR arrives at the essence of a phenomenon when the core of the content ceases 

to vary.  

No software program was used for this analysis. 

 

The phenomenon of intraoperative prevention of SSIs is complex, but the 

essence is still what characterizes the phenomenon. 

Study IV 

Design 

Descriptive study 

Setting 

Study IV was conducted in a general orthopedic ward at a county hospital in 

southern Sweden. The ward had capacity for 18–24 patients who were in rooms 

for two, four, or six patients. 

Participants 

The participants were in-hospital patients who recently had undergone elective 

THA and preoperative skin preparation according to local routine at-home 

before the day of surgery without help from any professional caregiver. The 

local routine for preoperative shower at the time included changing bedlinen 
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before going to bed the night before surgery, showering twice with 4% 

chlorhexidine cloths the night before surgery according to instructions, 

showering using the same instructions the morning of surgery, and putting on 

freshly-washed clothes after their morning shower before leaving for the 

hospital.  

 

Excluded patients were in-patients who, at the planned day of the interview, had 

their surgery less than two days ago, had moderate or severe pain after THA 

prohibiting an interview, dementia, or not fluent in Swedish or English. Of the 

16 patients contacted, 15 accepted the offer of being interviewed; however, one 

interview was excluded due to language barriers between the participant and the 

interviewer. This short interview was excluded after consulting with the 

supervisor. The participants’ ages ranged from 57 to 84 years, and nine 

participants were women and five were men. Nine of the participants lived with 

a partner. Five participants lived in a single household. All 14 participants were 

born and living in Sweden. 

Data collection 

A registered nurse (RN) with extensive experience of caring for orthopedic 

patients was appointed as a gatekeeper and assisted the researcher with 

contacting potential participants. This RN, who worked day shifts Monday 

through Friday at the ward, made considerations about which patients were 

appropriate to ask (according to inclusion and exclusion criteria) to participate. 

The gatekeeper, without the researcher present, asked the patients whether they 

would like to participate: ‘Would you consider being interviewed by a 

researcher who wants to gather information about experiences of the shower 

procedure you performed at-home before coming to the hospital?’ If they agreed 

to participate, the researcher introduced herself and briefly presented the study 

and its purpose again. In addition, the researcher emphasized that their 

participation was voluntary and that their care would not be affected by their 

decision to participate or not participate. If they accepted the invitation to 

participate, they signed a written consent form. 

 

The interviews took place in afternoons during winter 2010–2011. The 

interviews were carried out in late afternoons so as not to collide with patients’ 

daily routines of physiotherapy in the mornings. The interviews were performed 

at the bedside in a small treatment room or a separate part of the common 

visitors’ room. The participants decided the place for the interview. Most 

patients chose the bedside. The interviews were recorded with a dictaphone and 

transcribed verbatim. The interview started like a regular conversation rather 

than an interview as the Ethical Advisory Board of South East Sweden 

recommended beginning the interviews with some “small talk” before asking 

about the shower procedure.  
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During each interview, the researcher asked the patients to describe their 

experience showering with chlorhexidine cloths and other preparations (e.g., 

changing bedlinen) the night before and the day of surgery. Sometimes no 

further questions were asked, but usually the researcher asked some clarifying 

questions (e.g., ‘Can you describe how you did step-by-step?’). The interviews 

lasted between 15 and 30 minutes from the time the main question was asked. 

Data analysis 

Data were analyzed using qualitative manifest content analysis. This method 

uses the following technical concepts: manifest content, unit of analysis, 

meaning unit, condensation, abstraction, code, category, and theme. Manifest 

content deals with the content as the text says and describes the visible and 

obvious (Graneheim & Lundman, 2004).  

 

Transcription of recorded audio material is an essential part of data analysis. By 

re-experiencing the interviews through the recordings, researchers deepen their 

understanding of the content, often discovering aspects unnoticed during the 

actual interview. The first step of the analysis was to read the interviews 

repeatedly, one-by-one, to become more familiar with the content. Unit of 

analysis is one interview. 

 

Next, the content deemed useful (i.e., what addressed the research question) in 

each transcription was marked. Then, the marked texts were condensed – i.e., 

the marked texts were condensed without losing the core meaning of the original 

text. The condensed texts were formed into meaning units labelled with a code 

that reflects a theme in the original data. For example, the following condensed 

meaning unit was coded as insecurity: ‘When I left the hospital after the 

information meeting, everything was clear to me but now a few weeks later I’m 

not so sure anymore’. 

 

The third step of the analysis was to sort all the meaning units by their codes. 

Codes that seemed to be linked were marked in the same color and collated. 

When scrutinizing each group of codes, some codes needed a change of place, 

new groups were created, and some earlier groups were deleted. The final 

groups became subcategories of the three main categories, which described the 

participants’ experiences performing preoperative skin preparation at home 

before elective hip replacement. No software program was used for this 

analysis. 
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Ethical considerations 

Each of four studies in this thesis were conducted following the Helsinki 

Declaration. Ethical principles address research on human beings and apply to 

all aspects of research. Every research project must be evaluated for risks, 

burdens, and benefits (World Medical Association, 2013).  

 

Study I was approved by The Swedish Ethical Review Authority (Dnr. 2019-

06454). A personal data access agreement is required for data extraction. This 

agreement was secured between Linnaeus University and Region Västra 

Götaland. Data were stored on a platform with a high level of IT security. 

Individual consent of each registered case in the registries was not required. 

Quality registries in Sweden, such as SHAR and SPOR, are obliged to inform 

patients (in writing and on the website) about registration of data and the data’s 

possible uses. It was deemed that a passive acceptance satisfied ethical concerns 

regarding participation. That is, patients can easily deny the use of their data in 

research in the registries. Data were pseudo anonymized after linking the two 

registries, and the results were presented at an aggregated level to avoid 

identification of individuals, hospitals, etc.  

 

Although Study II did not require ethical approval, ethical considerations still 

guided the design and execution of the research. The need for OR availability, 

instrument tables, sterile instruments, and professionals required thorough 

planning with a focus on not disturbing ordinary activities. For example, 

experiments had to be conducted during early mornings, late afternoons, and 

late evenings to avoid interfering with care.  

 

Study III was scrutinized and approved by the Regional Board of Ethics 

Committee in Linköping, Sweden (Dnr. 2016/73-31). Written consent from 

both the head of the department and participants were signed before the study 

started. All data were treated with highest possible confidentiality. The printed 

interviews were deidentified during analysis and locked in a safe when not in 

use. 

 

Study IV was scrutinized by the Ethical Advisory Board in South East Sweden 

(Dnr. EPK 55 2010).Written consent regarding the participation and design was 

signed by both patients and the heads of departments. The interviews were 

labelled from one to 14 and only gender, age, and marital status were 

documented. Names were deleted at this early point to protect data. The risk of 

in-patients feeling compelled to participate in the study was discussed before 

the study started and the following measures were made to remove or at least 

decrease that risk. As the assigned gatekeeper for the study asked the patients if 

they would like to participate in the study, the gatekeeper rather than the 
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researcher was charged with receiving initial acceptance or denial in an attempt 

to ensure the potential participants would not feel pressure to participate. 
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RESULTS 

The most important results are presented for each study, but the results in their 

entirety are presented in each article (see addenda). 

Study I 

Study I explored associations between reoperation caused by PJI and potential 

risk factors. Descriptive statistics and variables are presented in table 2 and 3. 

The total population was 35,056 cases. 

 

Table 2. Patient characteristics 

Variable Categorization % if not stated otherwise  

   

Sex Male 42.4% 

 Female 57.6% 

Age, mean (SD)  69.5 year (10.5) 

 <55 9.2% 

 55–69 35.1% 

 70–84 50.7% 

 +85 5.0% 

ASA classification   

 ASA I 17.4% 

 ASA II 60.4% 

 ASA III and IV 22.2% 

BMI, mean (SD)  27.5 kg/m2 (4.5) 

Underweight/normal <18.5–24.9 30.5% 

Overweight 25–29.9 42.0% 

Obesity class 1 30–34.9 21.1% 

Obesity class 2/3 >35 6.4% 
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Smoking status Non-smoker 95.1% 

 Smoker 4.9% 

Reoperation due to PJI within a 

year 

 1.3% 

  
Table 3. Intraoperative characteristics 

Variable Categorization % if not stated otherwise 

 

Anaesthesia Spinal anaesthesia 86.7% 

 General anaesthesia 13.3% 

Incision Lateral approach 45.4% 

 Posterior approach 53.5% 

 Other 1.1% 

Fixation Cemented 59.6% 

 Uncemented 24.7% 

 Hybrid 15.7% 

Operative time, mean (SD)   

 Overall 85 min (28.9) 

 Cemented 90 min (27.9) 

 Uncemented 77 min (28.7) 

 Hybrid 81 min (29.1) 

Type of ventilation Unidirectional airflow 84.9% 

 Mixed turbulent airflow 15.1% 

 

For rate of PJI, data were analyzed using Kaplan-Meier estimator. The Kaplan-

Meier curve shows that most PJI appears as early infections within 75 days of 

surgery. Multivariable Cox regression was used to study associations between 

PJI and potential risk factors. The results are presented as forest plots. Both 

figures (Kaplan-Meier curves and the forest plots) are presented in full in article 

I that you find as addenda in this thesis. 

 

The Cox regression model showed that women have significantly less risk for 

reoperation due to PJI than men do (P < 0.001). Each year of age, increased the 

risk by 2% (P < 0.001). High ASA class (III and IV), as expected, increased the 

risk (P= 0.018). Obesity compared to normal weight or underweight presented 

a significant risk (P < 0.001). Duration of operative time is associated with 

reoperation, as the risk increased by 6% for each ten-minute interval (P < 0.001). 

Posterior approach compared to lateral approach has an increased risk for 

reoperation due to PJI (P < 0.001). General anesthesia constitutes an increased 

risk for PJI (P = 0.024) compared to spinal anesthesia. 
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Analyzed variables with no significant results in the Cox regression model 

included using or not using antibiotic-loaded bone cement, type of ventilation 

(mixed turbulent or unidirectional airflow), and smoker or non-smoker. 

Study II 

Study II is hypothesis-testing research with an experimental design. The 

experiments compared bacterial contamination of agar plates after 15 hours on 

set surgical instrument tables covered with a single-layer or a double-layer 

drape. 

 

After 15 hours of storage in an uncontrolled microbiological environment (i.e., 

not the OR), the double-layer drape showed a significantly (P = 0.03) lower 

number of CFU per agar plate than the single-layer drape.  

 

Of the 432 agar plates with some covering, 319 had no growth, a result that 

strengthens the importance of using coverings to maintain sterility. 

 

Table 4. Instrument table characteristics 

Covering No. of instrument tables and 

(no. of agar plates) 

Mean CFU in total and (per agar 

plate) 

No coverings 4 (24) 949 (39.5) 

Single layer 36 (216) 142 (0.66) 

Double layer 36 (216) 75 (0.35) 

Study III 

Study III deepens the understanding of a specific phenomenon: intraoperative 

prevention of surgical site infections as experienced by OR nurses. The essence 

of this phenomenon is described as struggle against an invisible threat – 

microorganisms in the OR environment. The threats are immediate, but the 

consequences (infections) come later. The invisibility makes intraoperative 

prevention difficult to counteract. Many things within the OR are judged more 

urgent, so OR discipline becomes downgraded. Furthermore, the function and 

collaboration of the operating team is essential for intraoperative prevention of 

SSIs. An honest and open atmosphere allows team members to speak freely 

irrespective of profession and it constitutes awareness of risks. The hierarchical 

tradition – i.e., knowing who is in charge – can sometimes work as a safe shield 

as it can also constitute a wall that inhibits communication, as the hierarchical 

tradition assumes not all opinions have the same value. 
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Prevention of intraoperative SSIs requires a coordination of hand and head. That 

is, meticulous technical execution at every step and simultaneous hands-on 

guidance of others are needed to avoid contamination and maintain sterility. 

Preventive work takes time and acquires active perioperative healthcare leaders, 

who need to sanction all preventive work. When sanctioned, the leaders must 

create space and time to form platforms where the dialogue can be a tool to 

develop how work should be performed. Hours working with one another 

usually promotes collaboration. The importance of familiarity within a team for 

safeguarding the patient should not be underestimated. 

Study IV 

Study IV investigates patients’ experiences of at-home preoperative skin 

preparations before elective THA. The results are grouped into three categories: 

1) obstacles and limitations 2) support from significant others, and 3) the 

patient’s own resources and strengths. 

 

The capability of patients became obvious in this fourth study. The willingness 

to do the preoperative preparations correctly created persistence and 

inventiveness. Many participants found satisfaction and even joy coming up 

with solutions for their assignment: ‘I found a brush with a long shaft and put 

the sponge on with tape. With that invention I scrubbed my back’. This 

inventiveness and accomplishment gave this man strength and resulted in a 

positive sense of self. Several participants expressed respect for their care 

providers and wanted ‘to do right’. This respect motivated them to perform their 

pre-surgery showers and preparations as well as possible. 

 

Physical limitations were described more or less by everyone as their arthritis 

limited their mobility to varying degrees. Their stiffness and pain in the hip joint 

were often described as limitations and resulted in feelings of insecurity 

concerning their ability to do the preoperative procedures properly. In addition, 

different needs regarding support were described. Practical support was usually 

hands on help in the shower, especially helping wash their backside. Support 

from family members mainly was in the form of encouragement. A few of the 

participants described feeling unsure about whether they were performing the 

shower procedure correctly. However, these participants found confidence 

when a significant other confirmed that they were on the right track. 

 

Just one interviewed patient mentioned that she contacted the caregiver before 

the shower procedure to get clarifying instructions. However, several patients 

were comforted in the fact that they had someone to call if they felt the need. 

Patients living in single households usually received help from a significant 
other or managed as well as they could by themselves: ‘You have to manage 
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yourself and do your best’. Single patients noted that they had no one to call for 

help with the shower procedure. 
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DISCUSSION 

The discussion section is divided into two parts: methodological considerations 

and a discussion of findings. 

Methodological considerations 

The choice of methods in this thesis relates to the research question of each 

study. Choice of method is not always obvious as several methods may be 

suitable to uncover answers. Using different methods in a thesis strengthens the 

perspective of the research in general and results in a broader knowledge in 

different methods, especially for PhD students. This thesis entails four methods 

to analyze data. Methodology in this section will be discussed in terms of rigour 

and trustworthiness. Rigour as a concept is usually used in quantitative studies 

and entails both reliability and generalizability. Trustworthiness is a common 

term used when discussing scientific rigour in qualitative studies. 

Trustworthiness is an overall concept for transferability, dependability, and 

credibility (Polit, 2017). 

 

Study I could be conducted due to well-structured quality registries. Swedish 

quality registries constitute unique valuable data regarding many diagnoses and 

areas within healthcare. Registry-based research aims for continuous learning 

and creation of knowledge to create the best possible healthcare for patients at 

a relatively low cost. The strength of Study I resides in linking two registries 

that had not been linked before. Combining data of different registries makes it 

possible to access extended data. The large number of cases we had access to 

thorough SHPR and SPOR were also a strength. Challenges handling registry 

data include protecting personal data and storing data (Ludvigsson et al., 2015). 

These challenges were addressed by thoroughly planning IT security and 

securing a personal data agreement between Linnaeus University and Region 
Västra Götaland.  
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A consideration causing discussions within the research group was lack of 

coverage of SPOR data during the first years of the study period. Although the 

coverage has increased considerably, many THA registered in SHPR were lost 

after linking with SPOR. Only individuals registered in both SPOR and SHPR 

were included in the study population. Loss of data after linking between the 

two registries was considered unavoidable. Linking registries with different 

data adds new value to registry-based research (Dusetzina et al., 2014). Missing 

data also need to be handled, especially when using Cox regression. Missing 

data include cases excluded from the study population. The two choices to 

handle missing data using this method are imputation/estimation of value or 

exclusion of case. Missing values for the variable smokers were replaced with 

multivariable imputation by chained equations (van Buuren & Groothuis-

Oudshoorn, 2011). Exclusion of cases was used when data were incomplete and 

no answer was found. For example, 96 cases were excluded due to insufficient 

data regarding ventilation. Insufficient data of several interesting variables in 

SPOR made them impossible to use in this study – e.g., the specific time interval 

between dose of preoperative antibiotics, the start of the surgical procedure, and 

the number of people present during the surgical procedure. More complete data 

are useful for research. Some results in Study I may be generalized to surgical 

procedures other than THA. Prolonged operative time as a risk factor for 

reoperation should be reasonable to generalize to other open surgical procedures 

that are infection sensitive such as Total Knee Arthroplasty (TKA). Obesity is 

also a risk factor that is generalized to TKA (Smith et al., 2020; Winfield et al., 

2016). 

 

Study II is an experimental study. The description of conduct in the method 

section is most essential when determining the rigour of this type of study. The 

experiment must be described thoroughly enough to be replicable. The 

reliability of the study rests with the transparency of how the experiments were 

conducted. The whole process of research from number of experiments to 

statistical method is part of assessing reliability (Roberts & Priest, 2006). In 

addition, using an expert group with considerable experience with both 

microbiology and research while designing the study strengthens the reliability. 

Three pilot studies were conducted before the “real” data collection was started. 

Pilot studies are a crucial and important element for designing an experimental 

study. Valuable insights come for the researcher when performing pilot studies 

and they increase the chances of successful experiments (van Teijlingen & 

Hundley, 2002). A valuable insight during one of the pilot studies was the 

sensitivity of the agar plates to drying and cracking. Different time intervals 

were tested, which resulted in making the experiments’ run time 15 hours. 

Difficulties performing this experimental design were availability of an OR 
environment, assistance by OR professionals, coordination difficulties, and 
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resource intensiveness. The ambition was to create the exact conditions each 

time the experiment was run. By strictly complying with research protocols, the 

environmental differences could largely be controlled. 

 

The decision to store the covered instrument in an uncontrolled microbiological 

environment without ventilation intended for surgery during the 15 hours of the 

experiment was carefully thought out and meant to amplify the advantages of 

the procedure. This step of the experiment was up for discussion within the 

expert group many times during planning of this study. That situation should 

never appear in a surgical setting and it is important to emphasize the 

incorrectness of storing surgical instrument in this type of environment even if 

they are covered. This environment (i.e. not as free from CFU as an OR) was 

needed to see differences and for a proper comparison of CFU under two 

conditions: single drape and double drape. The results in study II should be seen 

as just trends regarding CFU when using a single or double covering and not a 

recommendation of where instruments should be stored before surgery. 

 

Data from Study III were collected and analyzed using Reflective Lifeworld 

Research (RLR). RLR is an open design more than a method. No strict or locked 

rules or exact method steps are found in the literature. The research process is 

grounded in being open, bridling preunderstanding, and reflecting on the studied 

phenomena (Dahlberg, 2008). Both being open and bridling preunderstanding 

towards the phenomenon were challenging. The experience as an OR nurse and 

being well aware of the studied phenomenon needed reflection and strict control 

of my preunderstanding. Investigating my own thoughts regarding the 

phenomenon and writing them down before data collection started were 

important steps for ensuring my own reflections would not affect the data 

collection and the analysis of the data. 

 

The participants in study III worked as OR nurses at seven different hospitals. 

Their experience of the studied phenomenon is admittedly individual but not 

related to one specific surgical setting. The variation of age and years of 

experience broadened the perspective of the studied phenomenon. Few men 

work as OR nurses, which is clearly reflected in the sample, where just one of 

the 15 interviewed was male. Variation is important regarding quality of data, 

years of experience, different working places, and age as variation contributes 

to rich data (Dahlberg, 2008). Interview technique and experience interviewing 

also affect the quality of collected data (Kvale, 2007). The interview situation 

in in Study III had good conditions. The interviews were carried out in private 

and the interviews were protected from disturbances such as telephones or other 

people talking. The participants had been released from their ordinary tasks and 

could relax from that responsibility. The environment of an interview is 
important as distractions may affect one’s ability to reflect (Kvale, 2007). 
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An RLR interview strives for openness. That is, a RLR interview allows the 

participants to express themselves without strict guidance from the interviewer. 

The phenomenon is defined but the demarcation of it is still unknown. 

Participants should be given space for reasoning processes regarding the studied 

phenomena. The interviewer must strictly bridle their pre-understandings to 

avoid moving the interview into any particular direction. That is, the 

interviewer’s experience as an OR nurse was both an advantage and a 

disadvantage. My experience as an OR nurse gave me access and understanding 

to the participants’ world, but this preunderstanding was also a trap as it could 

have constrained openness and reinforce assumptions. Recurrent controlled 

bridling was performed by the supervisors, who always questioned the 

reasoning throughout the analysis. However, trustworthiness of the results 

depends on the researcher’s experience as an OR nurse. The studied 

phenomenon could probably not have been described thoroughly by anyone 

without OR experience. 

 

Data in study IV were analyzed using manifest content analysis (Graneheim & 

Lundman, 2004). An inductive approach to interviewing was used to explore 

the studied phenomenon (Elo et al., 2014); however, inductive interviewing is 

challenging. Exploring a phenomenon demands curiosity and a desire to want 

to know more. The phenomenon of preoperative skin disinfection is a concrete 

action with a clear demarcation, which helped keep the interviews focused. The 

interview environment – i.e., the hospital ward – was challenging as it was 

difficult to find a calm and quiet place for the interviews. 

Interviewing the participants in their homes after they had been discharged from 

hospital may have resulted in a more relaxed atmosphere for interviews. 

 

The inclusion criteria of speaking Swedish or English was also a limitation, 

which could not be fully reviewed at the time. Upon reflection, interpreters 

could have been used without major difficulties. Because of the inclusion 

criteria, the demographic characteristics of the interviewed were unilaterally 

compared to the general population of THA patients. 

 

The manifest content sorts and groups texts without interpretation, so the 

“between the lines” interpretations were not included in the results. My limited 

experience as a researcher at the time may actually have strengthened the choice 

of manifest content analysis. That is, a latent analysis may have resulted in over 

interpretation. Trustworthiness includes using the right method for the situation, 

including using the method that best matches the researcher’s experience (Polit, 

2017). 
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Discussion of findings 

Here, I will discuss important results imbedded in a few headings: to be 

prepared for surgery as a patient; the high-risk of the broken skin barrier; the 

importance of a well-functioning operating team; and the OR nurse as a 

safeguard for SSI. 

To be prepared for surgery as a patient 

Study I shows significant risks of certain patient-related risk factors. Old age, 

ASA classes III/IV, and obesity are all patient-related aspects that risk 

assessments need to consider. The value of preoperative optimization of patients 

is important and a long-term contribution to public health. The benefits of 

avoiding postoperative complications are so large that they are difficult to 

overview. One of the most essential benefits are reducing suffering of treatment 

for patients who need to undergo surgery. Therefore, preoperative optimization 

should start as soon as surgery is determined to be the course of action 

 

Preoperative optimization is multifaceted and needs evidence-based preventive 

measures that are custom-fit to suit the patient. Devising patient-specific 

preventive measures is complex. For example, study IV found difficulties 

conveying preoperative information. Inadequate health literacy with patients 

during the preoperative period is associated with poorer comprehension of both 

medical information and discharge instructions (De Oliveira et al., 2015). 

According to Ollat (2021), preoperative information should be offered to the 

patient in written form first and then be given in verbal dialogue. The purpose 

of the dialogue is to determine whether the patient has understood the given 

information and to assess the patient’s needs regarding suitable support. The 

dialogue should be noted in the medical files as this notation signals the 

importance of preoperative information and dialogue. Patients who are unable 

to access the information in written or verbal form should be offered alternative 

communication methods or be given help by others. However, identifying 

extended need of support is difficult when a meeting is short which they usually 

are. Study IV shows that having a significant other present facilitates dialogue 

and understanding of given preoperative information as these meetings typically 

convey a large amount of information and details. Shared decision-making in 

the preoperative period may increase quality of postoperative recovery 

(Jaensson et al., 2019). A prospective clinical investigation of patients older 

than 65 (without dementia) having knee or hip arthroplasty found that these 

patients often had cognitive impairment. Therefore, preoperative cognitive 

screening of older surgical patients could be valuable for risk assessment. 

Interventions designed to mitigate complications can be targeted to those likely 

to benefit (Culley et al., 2017). Study IV also found that patients benefitted from 

having an assigned caregiver to contact when questions arise so they do not 
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have to search for support in a queuing system. Continuity and access to relevant 

caregivers are generally valuable for most patients (Levene et al., 2018). 

Nonetheless, putting great effort in preoperative information and its 

performance will safeguard patients and decrease unnecessary suffering.  

 

In most cases, surgery preparation involves preoperative showering. Lacking 

hands-on help in the shower and the need for help with other parts of 

instructions became clear during the interviews in Study IV. Several of the 

participants had probably been helped by professional support. An experimental 

study from 2009 (Dizer et al., 2009) showed three times fewer SSIs in a study 

group where nurse-assisted chlorhexidine baths had been carried out. The small 

study group size (n = 43) and small control group size (n = 39) are admittedly a 

limitation of this study. However, the result points out the importance of doing 

the preventive procedure correctly for maximum effect. Chlorhexidine is time-

dependent; that is, to be effective, chlorhexidine needs to contact the skin for a 

specific amount of time (Stinner et al., 2011). Study IV revealed that the patients 

were not always clear about the importance of this time aspect. The lack of 

evidence for this preventive care bundle (Webster & Osborne, 2015) has 

resulted in clinics having different guidelines regarding this issue. Repeated 

showers with chlorhexidine before joint arthroplasty are common in Sweden 

and still recommended. Proportionality is an aspect of caring that is relevant 

when the evidence for a measure is lacking. That is, no budget is infinite. The 

proportionality in caring relates to intrusiveness as well as to how resources 

should be allocated. Resources (personnel or economic) must be allocated 

where they do the most good. Future studies should be designed to provide an 

answer for the efficiency of chlorhexidine shower before surgery. 

 

Study I, in line with other research (Lenguerrand et al., 2018; McMaster, 2020) 

points out known significant patient-related risks (e.g., ASA class III/IV and 

BMI > 30) due to reoperation caused by PJI. Several studies show clear 

evidence of increased risks due to obesity in connection with surgical 

procedures (Shohat et al., 2018; Smith et al., 2020) Obesity as a risk factor is a 

sensitive issue for both patient and caregiver. The cause of obesity is complex 

as it is influenced by several factors, including the environment, body image, 

and genetics (Qasim et al., 2018). The stigma concerning weight is harmful in 

many ways and can reinforce unhealthy behaviors. Caregivers should not place 

blame on their patients; that is, caregivers should advocate for prevention 

strategies to support those who need help with weight loss before surgery (Puhl 

& Heuer, 2010). Acknowledging that obese patients undergoing surgery are at 

risk and that obese patients often receive unequal healthcare (e.g., by blaming 

them for their condition) should lead to more comprehensive support from 

healthcare professionals (e.g., dieticians and nurses) (Carron et al., 2020). 
However, research makes it clear that obesity increases the risk of poor 
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outcomes, so this risk needs to be transparently discussed with patients. 

Explaining risks and simultaneously offering support give patients opportunity 

to become actively involved in optimizing their own condition for surgery. 

Individual consultation and support from a dietitian makes a small but 

significant difference in weight control (Williams et al., 2019). Helping others 

help themselves is complex but could preoperatively reduce the risk of 

vulnerability. Empowering patients provides them with confidence, motivation, 

and trust, attitudes that help patients set goals. The importance of being prepared 

for surgery, especially infection-sensitive surgery such as joint arthroplasty, 

should not be underestimated.  

 

Smoke cessation is a well-known action to improve surgery outcome. Asking 

patients to cease smoking for at least a few weeks before several surgical 

procedures is acceptable these days. Swedish orthopedic surgeons demands 

smoke-stop before signing up their patients for joint arthroplasty. Smoking 

cessation is restorative for the tissue (Sørensen, 2012) and a previous study 

shows that adverse outcomes were significantly reduced in a group of ex-

smokers (Matharu et al., 2019). Supporting smoke cessation is a preventive 

measure to protect the patient from SSIs. A request for temporary smoke 

cessation gives a unique opportunity to help smokers quit permanently. Smoke 

cessation is a potential long-term benefit for the patient and for public health in 

general (Warner, 2005). In Study I, 95.1% of patients stated they were non-

smokers. However, it is unclear whether the strict demand to stop smoking was 

effective or whether there were actually more smokers than shown in the 

figures. 

The risk of a broken skin barrier 

Whole skin suits are the most effective protection against bacterial trespass. A 

surgical incision naturally destroys that protection. The risk of contamination of 

the open wound during surgery must be clear for everyone working inside the 

OR. The vulnerability of a patient during a surgical procedure is great; there is 

no room for negligence. By protecting the wound from pathogens gaining 

traction, it is possible to avoid the unnecessary suffering due to SSI. A 

controlled environment compensates for the risk of a broken skin barrier.  

 

In addition, controlled OR ventilation is a basic condition for avoiding 

contamination of an open wound during surgery. The ventilation system inside 

an OR aims to keep the microbiological burden low using different principles. 

The evidence regarding best practice is controversial. Study I shows no 

significant difference regarding numbers of reoperations caused by PJI in ORs 

with unidirectional airflow (LAF) compared to those performed in mixed 

turbulent ventilation. However, analysis based on cases in the Norwegian 

Arthroplasty Registry showed fewer reoperations when surgery was performed 
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in ORs with LAF compared to mixed turbulent ventilation (Langvatn et al., 

2020). Well ventilated ORs are important, but overreliance on ventilation 

systems may weaken strict OR discipline (Wang et al., 2020). 

 

Interviews in study III made it clear that the OR nurses had a strong will to 

protect the open wound from the invisible threat of pathogens. OR nurses can 

influence OR discipline and it is a matter of the heart for the majority of them. 

A lapse in OR discipline, as previously noted, is an independent risk factor for 

SSI (Beldi et al., 2009). The desire to protect the patient can be perceived as the 

OR nurse being strict and relentless. Many aspects (e.g., clothing and behavior) 

affect the microbiological burden in the OR and the wound may accidently be 

contaminated. OR settings with low compliance of clothing regulations also 

tend to have increased traffic in and out of the OR (Loison et al., 2017).  

 

Study II investigated best practices of protection for opened packaging of 

surgical instruments. When the starting time of the surgical procedure is delayed 

or the surgery is transferred to another OR, it could be wise to use double layer 

drape for extra protection. This procedure could protect the sterile instrument 

from contamination despite current circumstances. Sterile surgical instruments 

and other sterile equipment are necessary during most surgical procedures. If 

they are unsterile, they can contaminate tissues and organs. The sterility of 

surgical instruments are at risk from the moment they are opened, uncovered, 

and exposed to air. Therefore, set-up surgical instruments should be covered 

with sterile drapes until they are needed (Dalstrom et al., 2008). Study II shows 

that contamination happens during set-up or when uncovering the surgical 

instruments, so these two activities should be considered the riskiest times in 

the OR. A new Swedish study (Wistrand et al., 2021) shows that sterile 

instruments can remain sterile for up to 24 hours if they are covered. Prolonged 

durability of sterile instruments might benefit patient safety in ways other than 

maintaining sterility. Surgical instruments can be prepared in advance and more 

effective use of OR time can become a reality. Covering surgical instruments 

while they are not in use is vigilant care from the OR nurse, as it protects the 

wound from potential contamination. Effective and safe methods are essential 

for providing evidence-based care without compromising with quality of care. 

The importance of a well-functioning operating team 

Study III shows that a well-functioning operating team is the foundation for 

intraoperative prevention of SSI. The complex environment of the OR with 

high-risk care requires confident and safe professionals in each position. 

Prevention of SSI is an essential part of safe surgery and requires a 

multidisciplinary approach and commitment from everyone concerned, 

including perioperative healthcare leaders (Spagnolo et al., 2013). 

Shortcomings in collaboration within the surgical team constitute a great threat 
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against prevention of SSIs and patient safety in general. Discrepancies in 

perceptions of team communication are common. Several studies are consistent 

with the pattern of surgeons having a more positive perception of 

communication than nurses do (Wauben et al., 2011: Makary et al., 2006). An 

uncertainty based on lack of trust results in difficult conditions for performing 

high-quality care in the OR. Identifying specific barriers in the team and their 

communication and actively working with them could improve the 

collaboration within the team (Schiff et al., 2018). Stable operating teams is one 

way to reach familiarity and trust within the team. In a safe work environment, 

it is easier to speak up without being afraid of reprisals. Familiarity as well as 

non-technical skills reduce morbidity in patients undergoing surgery (Kurmann 

et al., 2014).  

 

Prolonged operative time increases the risk for reoperation after THA and other 

postoperative complications (Sikov et al., 2020). The operating team’s 

collaboration helps ensure an effective and secure surgical procedure. Operative 

time is affected by the efficiency of a well-functioning team (Finnesgard et al., 

2018). Interruptions during the surgical procedure result in prolonged operative 

times and increased risk for errors. A recently published study (Bretonnier et 

al., 2020) categorizes interruptions according to issues regarding the team, 

technology, and expertise and emphasizes the importance of limiting 

unnecessary interruptions. Positive interruptions include intraoperative 

discussions about how the surgical procedure should proceed to serve the 

unique needs of a patient, a strategy that should not be confused with 

unnecessary interruptions. Unnecessary interruptions may be counteracted by 

clear leadership of what guidelines that apply in an OR. That is, the patient’s 

needs should always be prioritized. 

The operating room nurse as a safeguard for SSI 

Study III shows the importance of OR nurses having legitimacy to perform 

intraoperative prevention of SSI. Legitimacy is important as it improves 

stability (Nedlund & Bærøe, 2014), which is essential in complex care 

environments. Strengthening the legitimacy of OR nurses is an effective and 

sustainable strategy for maintaining strict OR discipline and reducing the risk 

of SSIs. Ultimately, legitimacy provides the conditions to accept the assignment 

of taking care of the patient. Taking care of in the context of OR is to attend to 

or provide care based on the patient’s needs. According to Lagerström & 

Bergbom (2006) the relationship between the patient and the nurse is the basic 

structure for caring in perioperative context. A recent published interview study 

with operating room nurses underline ethical values in the operating room. 

Preserving patient dignity and autonomy in a vulnerable situation like during 

surgery are crucial to patients (Aghamohammidi et al., 2021). 
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The OR nurse has a central role to safeguard the patient from SSIs, primarily 

inside the OR. The OR nurse’s knowledge and competence regarding infection 

control exceeds other members of the surgical team. The OR nurse is expected 

to take charge of compliance regarding OR discipline. The specific competence 

of keeping sterility of both surgical instruments and sterile zone is profession 

bound (von Vogelsang et al., 2020). To achieve an optimal environment for 

surgery needs competent OR nurses. Conclusions and problem solving are 

useful personal qualities for OR nurses in the perioperative caring context. Care 

environments with risk of unexpected events requires more than just one plan. 

Plans B and C are always in the back of the OR nurse’s mind. For example, a 

laparoscopic procedure could be converted to an open technique or a surgical 

procedure could last longer than expected. These occasions require instant 

problem solving. Problem solving also requires empathy. Low scores on 

empathy are associated with difficulties working inside the OR, intense stress, 

and stress-driven conflicts with others (Ay et al., 2020). The specific 

competence of an OR nurse is essential for the prevention of SSIs and the 

promotion of safe care. For OR nurses, professional accountability includes 

advocating for patients, engaging in lifelong learning, and ensuring continuity 

of care (Battié & Steelman, 2014). 

Future research and clinical implications 

Working with this thesis has generated new questions for further research. For 

example, findings in study I need deeper analysis: Why do men have increased 

risk for reoperation caused by PJI? Another important issue that needs further 

investigation is the risk of PJI in patients with obesity. Study I as well as earlier 

studies show clear evidence that obesity increases the risk of poor outcomes. 

How can we support this group of patients? Different professions (orthopedic 

surgeons, dieticians, physiotherapist, and nurses) need to cooperate to take on 

this research question. My ambition is to apply for funding to develop a research 

project regarding prevention of PJI after hip and knee arthroplasty for obese 

patients. 

 

While performing Study III, it became clear that intraoperative prevention of 

SSI was clearly linked to the collaboration within the team not only OR nurses. 

The familiarity and trust to speak up when needed depended on the confidence 

within the operating team. An additional request to the already existing ethical 

application has been submitted: to interview surgeons regarding the same 

phenomenon as in study III. The study has not been started, but it will be carried 

out using the same design as study III and will provide a more in-depth picture 

of intraoperative prevention of SSIs and how it relates to the operating team. 
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The clinical implications of this thesis are summarized in a few bullet points. 

 

• Patients are entitled to individually adjusted preoperative information and 

support to become optimized for surgery (Study I and IV). 

• Prolonged operative times during THA constitute a risk for PJI and should be 

counteracted by all means (Study I). 

• Stable operating teams should be pursued. Familiarity and trust in each other 

create the conditions for safe care in the OR (Study III). 

• Everyone working inside the OR must be aware of the invisible threat that 

microbiological burden constitutes. This work of strict OR discipline should be 

enforced and led by OR nurses (Study II and III).  

• Opened surgical instruments should be covered when they are not in use and 

be protected by double layer coverings when the time of the surgical procedure 

changes to later than originally planned (Study II). 
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CONCLUSIONS 

This thesis contributes with perspectives on how patients who undergo surgery 

must be safeguarded during pre- and intraoperative care, by themselves, 

perioperative healthcare leaders but primarily by caregivers. Patients in surgery 

are vulnerable and caregivers should ease suffering by using their unique 

competence of caring.  

Safeguarding from SSIs is a mutual responsibility. Therefore, there is no simple 

answer for who is most accountable. Prevention of SSIs needs to be performed 

together and by everyone involved, not least the patient. However, patients must 

be given the conditions and enough support to become involved in their own 

care. Identifying a patient’s individual needs is an essential part of preoperative 

care. A well-prepared patient is given conditions to cope with surgery and any 

potential SSI. In addition to a prepared patient, an optimal OR environment is 

required. Guidelines for handling opened sterile surgical instruments and strict 

OR discipline for those who work inside the OR are two examples to achieve 

optimal OR environment. A controlled environment partially compensates for 

the risk of a broken skin barrier. Bacterial trespass needs to be prevented as it 

may lead to the emergence of an SSI. Each surgical procedure needs to be 

safeguarded by an OR nurse. The competence of OR nurses is essential to 

provide protection from microbiological contamination within the sterile zone. 

Teamwork within the operating team is also an important key factor to properly 

take care of patients and provide for safe care. Familiarity and trust, which is 

important especially in high-risk care environments appears when respecting 

each other but also after working side by side during many surgical procedures. 

Stable and fixed teams can achieve effective care without compromising 

quality. Perioperative healthcare leaders have the important responsibility to 

create conditions for caregivers to develop perioperative care in order to ensure 

patient safety. They must also work towards an improved work environment 

and support employees to reach their full potential.  
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SUMMARY IN SWEDISH 

Att skydda mot postoperativa sårinfektioner; ett gemensamt ansvar mellan 

patient, vårdgivare och chefer på enheter som utför kirurgi. 

Bakgrund 

I Sverige genomfördes 2019 en och en halv miljon kirurgiska ingrepp på 

offentliga och privata vårdinrättningar (Socialstyrelsen, 2019). Ingreppen är till 

största delen framgångsrika och leder till ökad hälsa för individen men risken 

för en postoperativ infektion kvarstår. En amerikansk studie (Seidelman et al., 

2020) med prospektiv insamlad data från 32 olika sjukhus visar ingen trend för 

reducerad förekomst av postoperativa sårinfektioner mellan 2013–2018. Inte 

heller statistik från svenska sjukhus visar på en positiv trend (Sveriges 

Kommuner och Regioner, 2019). En postoperativ sårinfektion leder till ett 

lidande för patienten och kan i vissa fall minska livskvalitén. Postoperativa 

sårinfektioner innebär också en hög kostnad för samhället med ökad 

vårdbelastning och ökade sjukskrivningar etc. (Andersson et al., 2010). 

Organisationen för ekonomiskt samarbete och utveckling (OECD) menar att 

15% av vårdens budget går till att behandla misstag som skett. Detta resulterar 

i att kostnaden för att betala för de misstag som sker påverkar möjligheten att 

finansiera utökad prevention (Slawomirski et al., 2017).   

 

Postoperativa sårinfektioner är i hög grad möjliga att förebygga om följsamhet 

till vårdåtgärder efterlevs (Schreiber et al., 2018). Det krävs flera angreppssätt 

när postoperativa sårinfektioner ska bekämpas. Förebyggande arbete måste 

implementeras på alla nivåer och vara högsta prioritet för både vårdgivare och 

chefer (Berríos-Torres et al., 2017). Att utveckla evidens baserade vårdåtgärder 

för att minska antalet postoperativa sårinfektioner är en viktig del i att skydda 

patienter som behöver genomgå kirurgi. 
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Syfte 

Det övergripande syftet med avhandlingen var att beskriva och utforska risker 

och förebyggande åtgärder för postoperativa sårinfektioner. 

 

Avhandlingen består av fyra delstudier där följande syften var 

 

I Att utforska associationer mellan reoperation efter total höft artroplastik 

orsakad av ledprotesinfektion och potentiella riskfaktorer. 

 

II Att jämföra bakteriell kontamination på agar plattor efter 15 timmar på 

uppdukade instrumentbord täckta med enkel eller dubbel övertäckning 

 

III Att undersöka hur operationssjuksköterskor erfar intraoperativ prevention av 

postoperativa sårinfektioner 

 

IV Att beskriva patienters erfarenhet av preoperativ huddesinfektion i hemmet 

före en planerad höft artroplastik. 

Metod 

Den första och andra studien i denna avhandling använder sig av kvantitativa 

metoder. Kvantitativ forskning har sina rötter i positivismen dvs att 

observationer ska bedömas av deras logiska struktur och ska kunna upprepas. 

Verkligheten ska beskrivas utan subjektiv bedömning. Studie tre och fyra 

använder sig av kvalitativa metoder. Humanvetenskapen till motsats från 

positivism söker förståelse och innebörd av komplicerade forskningsfrågor 

(Creswell, 2018). Båda traditionerna har sin plats i vårdvetenskapen och det är 

forskningsfrågan som bör leda forskaren mot lämplig metod (Polit, 2017). 

 

Studie 1 är en beskrivande och explorativ observationsstudie. Data är baserad 

på prospektivt insamlad registerdata från två svenska kvalitetsregister (SHPR 

och SPOR). Svenskt höftprotes register (SHPR) startade 1979 och är ett 

nationellt register för höftproteskirurgi. En sammanslagning av flera 

ortopediska register har under 2021 blivit Svenskt ledprotesregister men när 

studien genomfördes hade sammanslagningen ännu inte genomförts. 

Täckningsgraden för SHPR är 100%. Svenskt perioperativt register startade 

som ett projekt 2011 och har sedan dess samlat in data om kirurgiska ingrepp 

som genomförs i Sverige. Första årsrapporten genomfördes 2015 och 

täckningsgraden har ökat från 30% till 98% 2020. Fullständighet av data 

däremot varierar kraftigt. Vissa variabler är kompletta medans andra har låg 

ifyllnadsgrad och kan ännu inte användas i forskningssammanhang. 
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Inklusionskriterier som användes vid för datauttag var följande; patienter över 

18 år som genomgått planerad total höftartroplastik mellan 1 jan 2015- 31 dec 

2019 i Sverige. Patienter vars operationer orsakats av fraktur, trauma eller tumör 

exkluderades. Slutlig populationen var 35 056 fall. Alla patienter följdes från 

primäroperation till reoperation, död eller slutet på uppföljningstiden som var 

ett år. Beskrivande statistik genomfördes och presenterades som medelvärde 

med standardavvikelse eller procent. Kaplan-Meier genomfördes för att se 

incidensen av reoperationer över tid. Association mellan potentiella riskfaktorer 

och reoperation orsakade av infektion genomfördes med Cox regression. Ur 

modellen beräknades riskkvot med 95% konfidensintervall och P värde <0.05 

ansågs som statistiskt signifikant. 

 

Studie II är en experimentell och hypotestestande studie. Studien genomfördes 

i en och samma operationssal på ett sjukhus i södra Sverige. Operationssalen 

används vanligtvis för dagkirurgi och har en omblandad ventilation vilket 

bygger på utspädningsprincipen. En operationssjuksköterska som vid 

tidpunkten arbetade på enheten där experimenten utfördes samt en assisterande 

operationssjuksköterska genomförde alla experiment enligt ett 

forskningsprotokoll (se appendix för forskningsprotokoll). Tillsammans 

genomförde de 76 uppdukningar av sterila instrument. Efter avslutad 

uppdukning täcktes 36 av dem med enkel övertäckning och 36 med dubbel 

övertäckning. Som en kontroll lämnades ett bord utan någon övertäckning alls. 

Experimentet utan övertäckning genomfördes vid fyra olika tillfällen. Direkt 

efter experimentet transporterades agar plattorna till Mikrobiologisk avdelning 

där CFU räknades och klassificerades enligt art. 

 

Beskrivande statistik genomfördes och medelvärde per agar platta samt per bord 

räknades ut. Jämförande statistik genomfördes för att kontrollera skillnaden i 

renhet mellan enkel och dubbel övertäckning. Icke parametriskt Wilcoxon 

signed rank test användes. Testet valdes för att data var skevt samt att den inte 

var normalfördelad. Testet förutsätter att variabeln är ordinal. 

 

Studie III är en beskrivande och utforskande studie. Det är en intervjustudie 

med 15 operationssjuksköterskor om hur de erfar fenomenet intraoperativ 

prevention av postoperativa sårinfektioner. Det var en man och 14 kvinnor som 

deltog och det speglar professionens könsfördelning. Intervjuerna genomfördes 

på sju olika sjukhus i södra Sverige. Informanternas erfarenhet varierade mellan 

två till 34 år. Intervjuerna genomfördes till största delen på informanternas 

arbetsplats och på arbetstid. Operationssjuksköterskorna var tillfälligt 

frikopplade från sitt ansvar på avdelningen och kunde i lugn och ro genomföra 

intervjuerna utan störnings från telefoner, larm etc. Intervjuerna pågick mellan 

38–75 min och var fenomenorienterade. Det betyder att informanten kunde fritt 
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tala om fenomenet utan tydliga gränser. Intervjuerna transkriberades i närtid 

efter att de genomförts. 

 

Analysen av data genomfördes med reflekterande livsvärldsforskning, en ansats 

som kräver reflektion kring forskarens roll i datainsamlingsprocessen. 

Forskaren behöver vara medveten om sin förförståelse och arbeta aktivt med att 

tygla den samt vara öppen mot fenomenet (Dahlberg, 2008). Analysförfarandet 

påbörjades med noggrann genomläsning av alla transkriberade intervjuer. Text 

som kunde relateras till fenomenet markerades. Meningsenheter identifierades 

ur den större textmassan. Nästa fas var utmanande och tidskrävande. 

Meningsenheterna analyserades, likheter och skillnader utkristalliserades och 

kluster växte fram genom reflektion och stöd av handledargruppen. Essensen är 

analysens slutprodukt. En beskrivning av fenomenet som det erfars av 

operationssjuksköterskor.  

 

Studie IV är en beskrivande studie. Det är en intervjustudie med 14 patienter 

som genomgått preoperativ huddesinfektion i hemmet inför planerad 

höftartroplastik. Inklusionskriterier var således patienter som gjort sina 

hudförberedelser i hemmet men även att de talade svenska eller engelska. 

Patienter som genomgått sin operation mindre än två dagar sedan exkluderas. 

Även patienter med svår eller medelsvår smärta exkluderades. Patienter med 

demensdiagnos eller uppfattades förvirrade postoperativt tillfrågades inte 

heller. Detta urval gjordes av en erfaren sjuksköterska som arbetade på 

avdelningen. Patienternas ålder var mellan 57 till 84 år. Nio var kvinnor och 

fem var män. Intervjuerna genomfördes på en ortopedisk vårdavdelning vid ett 

sjukhus i södra Sverige. Informanterna hade alla fått preoperativ information 

(muntligt och skriftligt) enligt lokala rutiner. De ombads duscha två gånger med 

klorhexidinsvamp 4% kvällen före operationsdag samt samma procedur på 

operationsdagens morgon. De fick också information om att byta sängkläder 

inför sista natten hemma. Slutligen så fick de information om att klä på sig 

rentvättade kläder efter att de genomfört sista dubbelduschen på 

operationsdagens morgon.  

 

Intervjuerna genomfördes på vårdavdelning, vid patientens säng, i närbeläget 

ett behandlingsrum eller i patienternas gemensamma TV-rum. De flesta 

intervjuerna genomfördes vid sängkanten. Intervjuerna startade med lite 

”kallprat” innan samtalet övergick till intervju. Intervjuerna pågick mellan 15–

30 minuter från att första frågan om hudförberedelserna ställdes. Intervjuerna 

transkriberades direkt efter att de genomförts. 

 

Data analyserades med manifest innehållsanalys (Graneheim & Lundman, 

2004). Manifest innehållsanalys innebär att data sorteras textnära och 
analyseras utan tolkning. Meningsenheter hämtades ur transkripten och de 
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kondenserades vilket innebär att texten kortas ner utan att förlora sitt innehåll. 

Varje kondenserad enhet får en kod som symboliserar dess innehåll. Koder som 

hör ihop färgmarkerades och skapade grupper. Grupperna analyserades sedan 

noggrant och därefter framkom huvudkategorier och subkategorier. 

Resultat 

Studie I 

Medelålder för total höftartroplastik är 69.5 år. Kvinnor opereras något oftare 

för planerad total höftplastik än män. Drygt 60 % av dem som opereras är 

bedömda som ASA-klass II och 22 % har en större sjuklighet och klassificeras 

ASA-klass III eller IV. Drygt 30% av dem som opereras är normalviktiga eller 

underviktiga. 42% är överviktiga och 27.5% har fetma av graden 1-3. Större 

delen av alla operationer (87%) genomfördes i ryggbedövning och resterande i 

generell anestesi. 85% av alla operationer genomfördes i operationssalar med 

LAF-tak och resterande i omblandad ventilation. Ungefär hälften av 

operationerna genomfördes med främre respektive bakre snittföring. Vid 60% 

av operationerna fixerades båda komponenterna med bencement och 25% 

genomfördes fixation utan bencement. Operationstid 90 min (cementerade 

komponenter) och 77 min (ocementerade komponenter). 

 

Kaplan-Meier kurva visar att flest infektioner visar sig inom 75 dagar från 

operationsdagen. Regressionsmodellen visar att män har en ökad risk att få en 

protesrelaterad infektion efter total höftartroplastik jämfört med kvinnor. Hög 

ASA-klass medför också som förväntat en ökad risk. Övervikt visar ingen risk 

men fetma klas 1–3 visar på signifikant risk att drabbas av reoperation orsakad 

av infektion. Förlängd operationstid ökar risken med 6% per 10 minuters 

intervall. Bakre snittföring är associerat med mindre infektioner än det främre 

snittet. Variablerna ventilation, bencement eller rökare kontra icke rökare 

visade inga signifikanta resultat. 

Studie II 

Studie II jämför kontamination (CFU) på agar plattor efter 15 timmar på 

uppdukade instrumentbord med enkel respektive dubbel övertäckning. Efter 15 

timmar i miljö utan operationsventilation visade sig att instrumentbord med 

dubbel övertäckning hade signifikant (P= 0.03) mindre CFU per agar platta än 

dem med enkel övertäckning. Av alla agar plattor som hade någon form av 

övertäckning (432) var 319 av dem utan någon växt alls. 

Studie III 

Studie III undersöker innebörden av fenomenet intraoperativ prevention av 

postoperativa sårinfektioner som det erfars av operationssjuksköterskor. 
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Essensen av fenomenet är beskrivet som en kamp mot ett osynligt hot vilket 

utgörs av mikroorganismer i operationsmiljön. Hotet är direkt men 

konsekvenserna (infektioner) kommer långt senare. Just att hotet är osynligt 

gör det svårare att motverka. Många situationer inom på en operationssal 

anses mer akut och hygienperspektivet nedprioriteras. Vidare anses 

intraoperativ prevention av postoperativa sårinfektioner vara beroende av ett 

gott samarbete i operationsteamet. En ärlig och öppen atmosfär ger trygghet 

att våga säga till när något känns fel. Många arbetstimmar tillsammans på 

operationssalen ger vanligtvis ett välfungerande samarbete. Förtrogenhet inom 

operationslaget skall inte underskattas i syfte att skydda patienten. Den 

hierarkiska tradition som finns kan fungera som en trygghet av vetskapen om 

vem som bestämmer men den kan också begränsa kommunikationen mellan 

operationsteamets medlemmar eftersom den antar att allas åsikt inte har 

samma värde. Förebygga infektioner kräver både praktisk och teoretisk 

kunskap. Tekniskt utförande är viktigt men även att förstå bakgrunden till 

varför åtgärder genomförs. Förebyggande arbete på en enhet kräver aktiva 

chefer som sanktionerar de åtgärder som medarbetarna föreslår. För att 

implementera vårdåtgärder krävs utrymme och plattformar där dialog mellan 

teamets medlemmar kan ske.  

Studie IV 

Studie IV undersöker patienters erfarenhet att preoperative huddesinfektion i 

hemmet inför en planerad höftartroplastik. Resultatet är grupperat i tre 

huvudkategorier; hinder och begränsningar, stöd från omgivningen samt 

patientens egen styrka som resurs. Patienternas vilja att göra sina förberedelser 

på ett korrekt sätt visade sig tydligt under intervjuerna. Uppfinningsrikedomen 

var målande i flera beskrivningar. En man sa; jag hittade en borste med långt 

skaft och så satte jag dit svampen med tejp. Med den uppfinningen tvättade jag 

ryggen. Fysisk begränsning orsakad av deras artros beskrevs från de allra flesta. 

Stelhet och smärta var vanligt förekommande och några beskrev begränsad 

förmåga att utföra sin preoperativa dusch. Patienter uttryckte olika behov av 

stöd. Praktiskt stöd handlade om att hjälpa till med byte av sängkläder eller 

exempelvis få hjälp med att tvätta sig på ryggen. Annan typ av stöd var att få 

uppmuntran och bekräftelse i de förberedelser som utfördes. Flera av 

patienterna uttryckte trygghet i att de hade en angiven vårdkontakt att kontakta 

om det behövdes. 
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Slutsats 

Denna avhandling bidrar med perspektiv på hur patienter behöver skyddas 

under pre- och intraoperativ vård, av sig själva, chefer på operation men främst 

av vårdpersonal. Patienter som genomgår kirurgi är utsatta och sårbara och 

behöver bli omhändertagna av vårdpersonal som bidrar med trygghet och 

stabilitet. Att skydda mot postoperativa sårinfektioner är ett gemensamt ansvar 

mellan patient, vårdpersonal och chefer på enheter som utför kirurgi. Det finns 

inga enkla och snabba svar på den komplexa frågan om vem som är ansvarig 

eller hur prevention av SSI bör genomföras. Förebyggande arbete behöver ske 

gemensamt och på alla nivåer. Patienter ska ges förutsättningar att ta aktiva 

beslut och bli delaktiga i sin egen vård. Identifiera individuella behov hos 

patienten är en viktig faktor för att kunna bli optimalt förberedd för kirurgi. 

Behoven av både vård och information skiljer sig mellan patienter och måste 

därför individanpassas. Utöver en förberedd patient krävs en god 

operationsmiljö. En ren operationsmiljö kan till viss del kompensera för en 

bruten hudbarriär vilket alltid är en risk i samband med kirurgi. Kontamination 

av operationssåret kan leda till en postoperativ sårinfektion. Varje operation 

behöver säkras och skyddas av en operationssjuksköterska och professionens 

kompetens är nödvändig för att bedriva förebyggande arbete av postoperativa 

sårinfektioner. Samarbetet i operationsteamet är en nyckelfaktor för att erbjuda 

trygg och säker vård. Förtroendet mellan teamets medlemmar utvecklas genom 

respekt för varandras kunskaper och kompetens men även att arbeta sida vid 

sida under många operationer. Stabila operationsteam kan genomföra effektiva 

operationer utan att kompromissa med vårdkvalité. Chefer inom enheter för 

kirurgi har den utmanande uppgiften och ansvaret att skapa goda förutsättningar 

för att bedriva säker vård. Det innebär bland annat att skapa god arbetsmiljö och 

ge stöd åt medarbetarna att uppnå sin fulla potential. 
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TACK 

Tack Linnéuniversitetet och fakulteten för hälsa och livsvetenskap för att ha 
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Appendix, research protocol for study II          

Forskningsprotokoll för studie om kontamination av uppdukade 

kirurgiska instrument (ett protokoll för varje uppdukning) 

ID: nr 

Datum _______________ 

 

Vilka genomför testet: 

Namn   Profession 

  

  

 

Uppdukning 

 Sker på operationssal med omblandad ventilation. 

 All personal på sal använder operationsmössa med istoppat dok 

 Specialarbetsdräkt med mudd alternativt istoppad överdel i byxa 

 Operationssjuksköterska genomför preoperativ handdesinfektion enligt 

riktlinjer vårdhandboken 

 Cirkulerande personal använder handsprit direkt före dukning 

 All personal har munskydd vid dukning 

Hur många personer fanns på salen vid uppdukning? _________ 

Genomförande 

 Operationssjuksköterska klär instrumentbord 

 Cirkulerande personal märker agar plattorna 

 Cirkulerande personal med sterila handskar placerar agarplattor på bordet 

enligt schematisk bild 

 Locken för agar plattorna placeras nedåt på en steril duk 

 Cirkulerande personal öppnar galler 

 Operationssjuksköterska dukar upp instrument 

 Cirkulerande personal öppnar täckmaterial 

 Operationssjuksköterska täcker instrumenten med steril duk. Täckning 

sker med marginal dvs 30 cm överhäng runt om bordet. 

 

Placering av agarplattor på assistentbord (se bild) 

En agarplatta i respektive hörn märkt A,B,C,D samt ID nr 

Två agarplattor i mitten av assistentbordet märkt E och F samt ID nr 
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Enkel, dubbel eller ingen övertäckning? 

 

 

__________________________ 

 

Enkel: Täck över instrument med god marginal runt om och ett 

uppvikt hörn. Vik upp hörnet vid agarplatta C. 

Dubbel: Första övertäckningen utan uppvik och därefter andra 

täckningen med uppvikt hörn. Vik upp hörnet vid agarplatta C 

 

Placering av instrumentbord under mättiden (fritext) 
 

 

 

 

 

 

 

Mellan vilka tidsintervall sker mätperioden? 

Start:  Avslut: 

 

Genomförande vid avtäckning 

A

A 

D 

 
A

 

 
A  

D  

B

 
D 

 
A

 

 
A  

D  

E

 
D 

 
A

 

 
A  

D  

F

 
D 

 
A  

D  

D

 
D 

 
A  

D  

C

 
D 

 
A

 

 
A  

D  
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 Instrumentbordet flyttas tillbaka till operationssalen där dukning 

genomfördes 

 Täckmaterialet tas bort med försiktighet från uppvikt hörn. Personal som 

utför detta har munskydd samt sterila handskar. Täckmaterialet tas bort 

ifrån kroppen och ner på golvet. 

 Locken tas från steril duk och förseglar agarplattorna enligt principen 

närmast först. 

 Prover samt forskningsprotokoll lämnas på mikrobiologen efter 

överenskommelse 

 Ta kopia av protokollet och sätt i pärm för avsett ändamål 
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