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Abstract 
Background: Pressure ulcers are a complex healthcare issue. Hospital-acquired pressure ulcers are used as proxy measurements for the quality and safety of nursing care. Medical device-related pressure ulcers are mostly facility acquired, but their reporting has only recently been widely adopted. Consequently, we do not yet know what factors impact their reporting by registered nurses. 
Objectives: To identify and systematically report determinants of the practice of medical device-related pressure ulcers reporting using the Tailored Implementation for Chronic Diseases checklist.
Design: Descriptive, explorative design using semi-structured interviews to explore barriers and facilitators to reporting medical device-related pressure ulcers.
Setting: We undertook online, telephone, and face-to-face interviews with participants from 11 different countries. 
Participants: We interviewed 17 participants who represented acute care (Adult, Paediatrics), academia, and industry. Eleven participants were healthcare professionals with more than 10 years’ experience in wound care.
Methods: The interview recordings were transcribed and coded by the lead researcher. Data were analysed thematically using the codebook approach, and themes were developed inductively and deductively.
Results: Participants identified determinants of practice which clustered around four domains of the Tailored Implementation for Chronic Diseases checklist i) individual health professional factors, ii) professional interactions, iii) incentives and resources, and iv) capacity for organisational change. Knowledge, attitudes, workload, time, staffing, and perception of consequences, including financial, were identified as the main barriers to reporting. Factors supporting the practice were education, openness, and teamwork. Device procurement could take on characteristics of barrier or facilitator depending on the organisation. 
Conclusions: Reporting medical device-related pressure ulcers has been adopted in healthcare institutions worldwide. Understanding what drives the reporting practice enables improvements in incident reporting, which consequently can lead to improvements in the quality of nursing care and patient safety.
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What is known about the subject:
· Hospital-acquired pressure ulcers, including device-related pressure ulcers, are used as a proxy measure for nursing care quality and safety.
· Reporting pressure ulcers is inconsistent between healthcare professionals, organisations and healthcare systems.
· Awareness of factors affecting reporting practices allows for targeting quality improvement interventions.
What this study adds:
· The fear of potential consequences to the healthcare professional and institution may result in incomplete incident reports.
· To motivate staff to report medical device-related pressure ulcer incidents, the real-life impact should be visible, and feedback given. 
· There is a need for clear policy and guidelines for reporting medical device-related pressure ulcers 
1. Background
A pressure ulcer is defined as localised damage to the skin and/or underlying tissue as a result of pressure or pressure in combination with shear. Pressure ulcers usually occur over a bony prominence but may also be related to a medical device or another object (EPUAP NPIAP & PPPIA., 2019). Pressure ulcers are categorised depending on the depth of damage to the skin and sub-dermal tissues. The lowest category has intact skin, and the highest presents with a deep wound down to the bone (EPUAP NPIAP & PPPIA., 2019). These multifaceted, complex wounds are present in all healthcare settings posing a significant burden to patients and healthcare systems worldwide (Shahin et al., 2009). They are associated with high mortality, morbidity and need for extended hospitalisation (Bennett et al., 2004, Shahin et al., 2009). Individuals who suffer from pressure ulcers have a diminished quality of life, suffer from pain (Gorecki et al., 2012), and often psychosocial issues (Essex et al., 2009, Galhardo et al., 2010). The estimated costs of managing pressure ulcers varies across different countries, with recently cited annual expenditures of approximately $26.8 billion in the US (Padula and Delarmente, 2019) and £531 million in the UK (Guest et al., 2018). 
In recent years there has been a growing interest in medical device-related pressure ulcers, where the skin damage takes on the shape and/or the pattern of the medical device (EPUAP NPIAP & PPPIA., 2019). Although there are some disparities in the definition of a medical device, the World Health Organisation defines it as any device with the intended primary mode of action to be on the human body used for medical reasons (WHO, 2003). Devices most commonly implicated in medical device-related pressure ulcer development include nasogastric and endotracheal tubes, non-invasive ventilation masks, cervical collars, anti-embolism stockings, and casts (Apold and Rydrych, 2012, Barakat-Johnson et al., 2017, Black et al., 2010). A seminal paper published in 2010 by Black et al. revealed that over a third of hospital-acquired pressure ulcers were medical device-related and that patients with devices were 2.4 times more likely to develop a pressure ulcer of any kind. A recent systematic review and meta-analysis undertaken by Jackson et al. (2019) estimated the pooled incidence of medical device-related pressure ulcers was 12%, and prevalence was 10%, with some studies reporting prevalence as high as 45% depending on the setting. These device-related pressure ulcers affect individuals of all ages, from neonates to the elderly. 
Healthcare providers use prevalence studies to monitor the quality of care, where a count of all pressure ulcers over a given time is reported. This includes those present on admission to a healthcare facility and those acquired during the hospital stay. In the latter case, the facility acquired pressure ulcer rates are used as a measure of the quality and safety of care because they can be attributed to the fundamental practice by healthcare professionals. Pressure ulcers are routinely reported to facilitate learning from incidents and prevent further events (Pfeiffer et al., 2010, Francis, 2013).  In some countries, such as the USA, hospital-acquired pressure ulcer rates are linked to reimbursement and accreditation for healthcare organisations (Center for Medicare and Medicaid Services [CMS], 2019). 
Reporting practice can occur at several levels, including unit (department), hospital, and national. At a healthcare facility and national level, the emphasis is on those pressure ulcers considered serious incidents, including category 3, 4, and unstageable (see Box 1). Accurate and consistent documentation and reporting provide the ability to compare data between institutions and track changes over time following the implementation of preventative strategies (Gefen et al., 2022). However, as identified in the literature, there is a lack of consistency in reporting pressure ulcers (Fletcher and Hall , 2018, Coleman et al., 2016, Smith et al., 2016).  Reporting medical device-related pressure ulcers is a relatively new process, it is underdeveloped and inconsistent between organisations and countries (Crunden et al., 2021). There is, however, an opportunity to implement consistent reporting across organisations, although a fundamental understanding of the barriers and facilitators to reporting is still lacking. 
Box 1 NPUAP/EPUAP Pressure ulcer classification system.Category 1: Non-blanchable redness of intact skin
Category 2: Partial-thickness skin loss or clear blister
Category 3: Full-thickness skin loss (visible fat/ slough present)
Category 4: Full thickness tissue loss (muscle/ bone visible)
Unstageable/Unclassified: full-thickness skin or tissue loss – depth unknown 
Deep tissue injury: purple/maroon localised area of skin or blood-filled blister – depth unknown.

Device-related pressure ulcers: result from medical devices, equipment, or any object that applies pressure to the skin; they conform to the shape and/or pattern of the device and are staged using the pressure ulcer classification system, as shown above.
Mucosal membrane pressure ulcers: caused primarily by medical devices, develop on moist membranes of respiratory, gastrointestinal and genitourinary tracts, and are classified as mucosal device-related pressure ulcers, but not staged using a classification system.


Prior to implementing a novel reporting tool, it is essential to understand what factors affect the clinicians’ reporting practice. These factors (determinants of practice) might prevent (barrier) or enable (facilitator) reporting (Flottorp et al., 2013). Consequently, identifying them may lead to more effective and efficient implementation of improvements in how and what data are reported and ‘bridge the gap’ between research and clinical practice (WHO, 2006). Thus, this study aimed to establish the factors affecting the reporting of medical device-related pressure ulcers in clinical practice through a series of semi-structured interviews with international experts in the field.
2. [bookmark: Methods]Methods
This study used a descriptive explorative approach incorporating semi-structured interviews with clinicians and academics experienced in tissue viability, wound assessment and/or reporting, and a medical devices industry representative. Interviews were undertaken online (Skype and Zoom), via telephone, and face-to-face, which enabled data collection from a vast geographical area and permitted exploration of different reporting systems. All interviews were undertaken between October 2019 and February 2020. The consolidated criteria for reporting qualitative research (COREQ) (Tong et al., 2007) were followed in this paper, see Additional file 1.
[bookmark: Data_collection_and_analysis]2.1 Participants
Participants were recruited via international wound care organisations, including the European Pressure Ulcer Advisory Panel, National Pressure Injury Advisory Panel, Pan Pacific Pressure Injury Alliance, European Wound Management Association, and the United Kingdom National Health Service Improvement Wound Care Strategy Group. Participants were purposefully sampled to represent a range of experiences and be experts in tissue viability and/or wound assessment or reporting, in addition to possessing a good working knowledge of policy and practice stemming from their leadership roles. Sample size or saturation did not guide the research. Instead, we looked to include representatives from as many countries as possible to give a general overview of factors impacting reporting practices. 
2.2 Data collection 
Organisations’ representatives recruited gatekeepers, who identified potential study participants representing different regions under their membership. The lead researcher initially contacted all potential interview participants via email to present the study and its aims. The researcher confirmed eligibility (Table 1) and scheduled an interview if they expressed willingness to participate. Written consent was collected before the interview took place.


Table 1. Inclusion and exclusion criteria 
	Inclusion criteria*
	Exclusion criteria

	10 years’ experience working within the domain of tissue viability.
	Inability to communicate in English

	Healthcare professions Council Registered or General Medical Council Registered.
	

	Clinical practice including wound assessment and/or reporting within the last 2 years.
	

	Research/publication track record on pressure ulcers and/or medical device-related pressure ulcers.
	

	Industry experience working with medical devices which interface with the skin or prophylactic dressings to protect the skin.
	


*Healthcare professionals to meet at least 2
All interviews were undertaken by the lead researcher and audio recorded. Transcripts were not returned to participants for review, but the lead researcher checked them against the original recordings to ensure accuracy. Interviews were guided by a semi-structured topic list (see Additional file 2) developed based on identified research gaps and reporting practices (Crunden et al., 2021). Interviews lasted between 30 and 60 minutes, with the telephone interviews being the shortest. 
2.3 Data Analysis
 Thematic analysis with a codebook approach was used to analyse the data (Braun and Clarke, 2021). Initially, the researcher immersed themselves in the data through systematic reading and familiarisation. Open coding was undertaken independently by the main researcher and cross-checked by the other team members. This was followed by focused coding. The initial codes making the most analytical sense were chosen to categorise data (Charmaz, 2014), and themes are presented as domain summaries (Braun and Clarke, 2021). Coding and analysis started immediately after the first interview, with new data added to the analysis as it emerged. Data analysis was supported by NVIVO software (NVIVO 12 PRO, QSR International). The lead researcher maintained a reflexive journal to examine own values, identity and background due to their potential to affect the research process (Polit and Beck, 2017), and an audit trail was developed.
[bookmark: _Hlk89702524]To systematically report barriers and facilitators of medical device-related pressure ulcer reporting, the Tailored Implementation for Chronic Diseases checklist was used (Flottorp et al., 2013). The Tailored Implementation for Chronic Diseases checklist constitutes seven domains: guideline factors, individual health professional factors, patient factors, professional interactions, incentives and resources, capacity for organisational change, and social, political, and legal factors. The checklist was developed through a systematic review and consensus process. This generic tool allows screening the most pertinent determinants of practice to focus the implementation strategy and ensure the subsequent change initiative is successful (Flottorp et al., 2013). The developed themes were entered into the Tailored Implementation for Chronic Diseases checklist matrix as sub-domains and highlighted as a barrier or facilitator for the reporting practice (Table 3). 
2.4 Human research ethics approvals
The study protocol was approved by the University of Southampton Research Integrity and Governance Board (ERGO II 49718) prior to recruitment. The study protocol followed the Declaration of Helsinki (WHO, 2013). 
[bookmark: Reflexivity_and_trustworthines]2.5  Research team
The main author (xx), a female PhD-level researcher with experience in qualitative research methods, interviewed the participants. There was no prior relationship between the researcher and participants. The other team members, who all have experience in qualitative research, crosschecked a small subsection of transcripts, coding and analysis (SC, LS and PW) to ensure consistency and accuracy.
3. [bookmark: Results]Results
Seventeen participants representing eleven countries took part in the study, and their characteristics are presented in Table 2. Most participants (14/17) identified themselves as tissue viability/wound specialists/ wound and ostomy care nurses. Eleven out of fourteen healthcare professionals had more than 10 years of clinical experience in tissue viability. The majority of interviews (11/17) were undertaken using Skype, telephone (3/17) and Zoom (2/17). One interview was conducted face-to-face.
Table 2. Characteristics of interview participants
	Participant’s ID
	Country 
	Setting 
	Position
	Years of experience

	P1
	UK
	Acute
	Tissue Viability Nurse leader
	Under 10 


	P2
	Czech Republic
	Acute/Academia
	Professor of nursing/ head of the quality of care
	Over 10

	P3
	USA
	Paediatrics/ acute
	Wound Ostomy Continence Nurse
	Over 10


	P4
	USA
	Long Term Care (LTC)
	Advanced Nurse Practitioner, Wound Ostomy Continence Nurse, professor
	Over 10

	P5
	Italy
	Paediatric/ acute
	Registered Nurse
	Over 10


	P6
	UK
	Acute
	Tissue Viability Nurse leader
	Over 10


	P7
	Hong Kong
	Private hospital
	Wound Ostomy Continence Nurse lead
	Over 10


	P8
	Thailand
	Military hospital 
	Advanced Nurse Practitioner, Wound Ostomy Continence Nurse lead
	Over 10

	P9
	USA
	LTC
	Vice President skin integrity/ certified wound specialist
	Over 10

	P10
	Switzerland
	Acute
	Wound care specialist
	Over 10

	P11
	Finland
	Acute/ ICU
	Registered Nurse, Wound care specialist
	Over 10

	P12
	Australia
	Academia/ Acute
	Senior research fellow & lecturer
	Over 10

	P13
	Italy
	Pediatrics/ acute
	Plastic surgeon/ wound care specialist
	Over 10

	P14
	Belgium
	Acute
	Clinical nurse specialist in wound care
	Under 10

	P15
	Brazil
	Academia/ acute
	Registered Nurse/ professor of wound care
	Over 10

	P16
	UK
	Pediatrics/ acute
	Tissue Viability Nurse leader
	Under 10


	P17
	UK
	Industry representative
	Engineer/ designer
	n/a


3.1 Determinants of practice and Themes
Themes developed inductively during thematic analysis were examined against the Tailored Implementation for Chronic Diseases checklist and reported as sub-domains.  Our results were grouped in four of these domains: Individual health professional factors, professional interactions, incentives and resources, and capacity for organisational change (Table 3).
Table 3. Barriers and facilitators to reporting medical device-related pressure ulcers group according to the Tailored Implementation for Chronic Diseases checklist.
	Determinants of practice (Flottorp et al., 2013) DOMAIN
	SUBDOMAIN 
B – barrier
F - facilitator

	Individual health professional factors
	(F) education

	
	(B) perception of consequences

	
	(B) knowledge

	
	(B) attitudes

	Professional interactions
	(F) openness & teamwork

	
	(B) peer influence

	Incentives and resources
	(B) (F) device procurement

	
	(B) financial disincentives 

	Capacity for organisational change
	(B) workload

	
	(B) time

	
	(B) staffing


3.1.1 Individual health professional factors
Education
Specialist nurses in this study suggested that educating nurses and other clinical staff to be able to correctly identify medical device-related pressure ulcers would improve reporting of these wounds. Participants indicated that often a quality improvement educational project led to such improvements: “So after I rolled out the project in 2017 for the BiPAP [Bilevel Positive Airway Pressure] prevention, they [staff] started to recognise [the medical device-related pressure ulcers] and they know how to report them” (P7).
Perception of consequences
Participants reported that nurses are often nervous about missing a pressure ulcer, and hence they report anything that might be pressure damage. On the other hand, there is the worry that the unit will be considered to have ‘too many’ of those wounds and be judged negatively: “So even though it's not a financial impact, the wards and ourselves feel that most keenly” (P1). There is also a notion that the person reporting a pressure ulcer is somewhat responsible for its development. Similarly, if an agency nurse discovers a pressure ulcer, they might weigh the pros and cons to reporting: “What's the risk for me if I report it and it wasn't reported[before], are they going to think I did it? What does that mean for my job?” (P9).
Knowledge
Participants reported a lack of knowledge relating to medical device-related pressure ulcers as one of the main barriers to reporting. Medical device associated wounds are often not recognised or not identified as pressure ulcers. Category 1 medical device-related pressure ulcers may not be reported beyond the institutional system because staff are unsure of the diagnosis. The clinical staff also lack knowledge of the risk factors and might not appreciate the long-term consequences of device-related skin damage. Another barrier discussed was the disparity between educational medical device-related pressure ulcer publications, and devices that are in clinical use in less-well funded healthcare systems: “Some devices that we see in the picture, or the literature are not used in [our country]” (P15). The knowledge might not be transferable between high- and low-income settings. 
Despite knowing that device harm can be reported to regulatory bodies, clinicians involved in direct patient care did not consider making such reports: “I might have actually forgotten that I could make complaint myself” (P11). Reports concerning medical devices were considered a managers’ responsibility and undertaken according to organisational policies. However, despite following the prescribed procedures by the clinician, the internal report may not be escalated as presumed: “[Reporting a medical device] was something that I thought that Risk [hospital department responsible for reporting to MHRA (Medicines and Healthcare Products Regulatory Agency)] did. And then I found out that Risk didn’t [report]” (P1).
Attitudes 
There was a belief that medical device-related pressure ulcers are not an issue on general wards. In some cases, clinicians reported that these wounds do not occur often: “I don't think it's a huge problem in our hospital” (P14), and their focus was on the prevention of traditional pressure ulcers.  Medical device-related pressure ulcers may also not be reported because of the perception that after relieving the patient from the device, the pressure ulcer category 1 or 2 will heal quickly and therefore is not worth reporting: “ I think if you've got something, say, on the ears or the nose and the patient then had that tubing or mask removed, they're just going to heal up fairly quickly and go away,  I don't think all of those [pressure ulcers] are reported” (P1).
Medical device-related pressure ulcers on critical and intensive care units were reported to have become normalised and perceived as something that cannot be avoided. Medical devices are expected to cause skin harm because they always have done: “I think that a lot of the time people just expect them [medical devices] to cause problems and they've always caused problems. So people don't think of it as a problem because it's just expected” (P1). Moreover, because incidents of medical device-related pressure ulcers are expected, not all of them are being reported: “People only report the most serious issues and not everyday issues” (P4).
Medical devices regulatory authorities were identified to be predominantly supporting the management of serious incidents relating to device malfunction or patient injury, where the incident itself first has to be investigated by the organisation before it is escalated: “If it's urgent [problem with a device], it will require an urgent withdrawal in our hospital. But if it's indeed serious, then it will be reported to the higher instances for sure” (P14). In addition to the severity of the incident being a primary factor in reporting, there is a perception that it should be more than one event. Otherwise, it will not be taken seriously by the regulatory body: “They [the regulatory body] might think the device is not dangerous if they didn't get another complaint. So, they don’t have to be focused on it. If there were more cases, then they have to do something, take some action” (P2).
However, in countries that have established procedures for submitting reports to those bodies, doubt in their willingness to be proactive in acting upon reports has emerged: “I think it is possible to communicate with them [regulatory authority], but they are a bit of a ‘toothless tiger’, and they've been exposed and criticised in recent years (…). I'm not sure about their effectiveness, to be honest. I'm not sure if that would be the first port of call if there were a complaint about devices” (P12). Moreover, transparency has been questioned as well: “It turns out that the manual medical manufacturers actually have a different site, that they report data to the FDA [United States Food and Drug Administration] that is not accessible by the public. So even if we check the MAUDE [Manufacturer and User Facility Device Experience] site, it may not be comprehensive because of this protected site between the FDA and the manufacturers” (P4).
3.1.2 Professional interactions
Openness and teamwork 
Openness and lack of fear of reporting, followed by a process of investigation and feedback, means staff can learn from incidents and improve practice: “How our policy is, is to learn and practice and do better the next time. And that is not a shame that will cause any problem. This is a problem [incidents of medical device-related pressure ulcer] related to the whole system of care, not just to a single person” (P13). This climate of openness is also about receiving positive feedback, so the staff can celebrate and share good practices. Involving other clinicians, such as doctors, opens another communication channel. Nurses being able to ask questions about how they treat patients make medical device-related pressure ulcers a team problem, not solely a nursing problem. This gives the feeling of working in a team and learning with/from others: “We can say ‘doctor, I have this lesion, and I'm treating it this way. Is it the right way?’ We are not isolated, there's a team” (P5).
Nonetheless, it might be difficult for a junior member of staff to verbalise opinions that are opposite to the more senior staff: “Another problem is also that even if they report as medical device-related pressure ulcer, it won’t be accepted and the rest of the group in the unit will say ‘oh you’re joking. It's not like this.’ I had a student from master’s degree who came to me and said: ‘I want to report it and they said I was stupid, and that it was not true [the presence of medical device-related pressure ulcer]’” (P2). 
Open communication between wound nurses and staff from operating theatres was mentioned to be especially important. Operating theatres have specific ways of positioning the patient, especially prone position is shown to increase the risk to patients developing medical device-related pressure ulcers: “Sometimes they do the spinal surgery for more than 10 hours, but they can’t turn the patient back and see [the] face. Sometimes maybe they move a little bit of the patient, but they never know whether it [the head] is in the right position on the device. It is a bit difficult for us because we are not operation room nurses, and we usually have to use imagination about what had happened to the patient with the devices” (P7). 
Peer influence
Despite the emphasis of policies on safety and learning from incidents, the blame culture on hospital wards still exists: “Although we concentrate very much on the learning, (…) I think when you've suffered years, if not decades of the blame culture, you can't get rid of that overnight” (P1). Participants agreed that a shift in this attitude requires ongoing education.
3.1.3 Incentives and resources
Device Procurement
Device procurement can be both a barrier and a facilitator to reporting. Our participants described the procurement as cost-driven, which can be a barrier to reporting: “So there's a very cheap one [dressing available from a supply chain], medium one and a little bit better one. And then we have to use one of them because you can't get in any others. It's causing an awful lot of upset in the tissue viability world because the concern is it will be the same with devices” (P6). The inability to see a real-life impact of reporting on the range of medical devices available for patient care can have a negative impact on clinicians’ reporting behaviour.
However, the inner context of the organisation’s ability and readiness to dedicate resources to support medical device-related pressure ulcer reporting may also be a facilitator. It may support the reporting practice since the feedback might have an impact on what devices are purchased by the organisation: “There’s, of course, the hospital purchase office. They are the ones that decide which medical device we can use in the hospital, and so we, of course, give the feedback, and then we have to explain and show the evidence that it doesn’t work” (P11).  
Financial disincentives
Fear of reporting exists where the incidence of pressure ulcers is linked with funding. Transparency in presenting pressure ulcer data can also lead to negative organisation perceptions and financial repercussions. Those who are open and frank about pressure ulcer rates can be seen as those who have ‘problems’ with their prevention. In contrast, those who lack transparency can be judged as issue-free: “I have other consultations in U.S. hospitals where typically the Safety Committee or Quality Committee is completely transparent, and their numbers are significantly higher than those institutions in the surrounding area. And everybody thinks that that place has a problem when in fact it's the other places that have no transparency” (P4).
High rates of hospital-acquired pressure ulcers can lead to loss of contracts, loss of accreditation, or lower cost reimbursement. There is also fear of litigation, which is common in countries like the USA: “I don't think a lot of people put that data [adverse event] into the MAUDE database or report it back to the manufacturers because they feel that some of that information is now disclosable in case of a lawsuit. If it stays within the quality department, it doesn't have to be disclosed” (P4).
3.1.4 Capacity for organisational change
Workload
In the pursuit of effectiveness and efficiency, patient records have been largely moved into electronic systems. Nonetheless, if a pressure ulcer develops during an inpatient stay, it might need to be reported in more than one: “Nurses have to put that information into a (…)  surveillance program that helps the hospital monitor pressure injuries that are being assessed and identified. But it doesn't speak to the integrated electronic health record. Nurses then have to go back to that record (…) [and] they then have to code each of these” (P12).
Time
The clinical environment is increasingly busy, and sometimes lack of time may lead to underreporting. Moreover, the length of time it takes to make a report was identified to impact the decision-making: “So there's no time. So people only report the most serious issues and not everyday issues” (P4). Competing priorities in intensive care units and workload were also mentioned as factors impacting medical device-related pressure ulcers occurrence and reporting: “is the time which is lacking because they [nurses] have many job bundles that are heavy. And so, there are many reasons why the pressure ulcer is not just the fault of a single person. Is the whole system” (P13). 
Staffing
Not all institutions employ nurses specialising in tissue viability (e.g. in the Czech Republic or the USA). Also, staff turnover has been pointed at as a barrier to reporting. Organisations may struggle to train everyone to a standard when the changes in staff numbers and abilities are fast and dynamic. Similar problems were discussed outside of acute care: “[B]ecause of turnover, we experience deficit in education, or we are waiting for education, and the overwhelm of other priorities in the nursing home, sometimes means that [reporting] gets missed” (P4).
4. [bookmark: Discussion]Discussion
This study identified several barriers and facilitators to reporting medical device-related pressure ulcers in acute and long-term care services. The findings revealed that out of the seven Tailored Implementation for Chronic Diseases checklist domains, our results concentrate on four key areas: (i) individual healthcare professional factors, (ii) professional interactions, (iii) incentives and resources, and (iv) capacity for organisational change. These factors should be accommodated when implementing new guidelines and processes for reporting to improve future practice.
Notwithstanding the lack of comparable publications, parallels may be drawn from the literature on general incident reporting (e.g. medical errors). Despite the policy move towards openness and transparency (Francis, 2013, GMC and NMC, 2015, Wu et al., 2017), clinicians still fear feeling the blame and disciplinary sanctions (Health Quality Ontario, 2017, Pfeiffer et al., 2010, Rashed and Hamdan, 2019), legal penalties (Asgarian et al., 2021, Health Quality Ontario, 2017, Pfeiffer et al., 2010, Rashed and Hamdan, 2019), and experience anxieties over own competency being questioned with potential risk to employment (Asgarian et al., 2021, Pfeiffer et al., 2010, Rashed and Hamdan, 2019). These factors were reported by many of the clinicians participating in the present study and represent significant barriers to reporting medical device-related pressure ulcers. 
Pressure ulcer prevention and treatment is a multidisciplinary team effort. However, pressure ulcer-related reporting, prevention and treatment have been traditionally assigned to nurses (Samuriwo, 2012, Tan et al., 2020, Ursavaş and İşeri, 2020). Due to the pressure ulcer rates being a proxy measure for patients’ safety and quality of nursing care, some nurses may feel protective over their unit’s data. This may lead to self-censorship by ensuring that the challenging data does not challenge the team. Similarly, a recent study exploring incident reporting by senior and junior nurses reported that junior nurses’ reports of pressure ulcers were often downgraded by senior staff (Atwal et al., 2020). Moreover, senior nurses did not support junior nurses reporting because national reports had a real-life impact on the unit and institution data. However, this study also highlighted that junior nurses might be unaware of senior nurses’ decision making about reporting incidents and what quality evidence is required (Atwal et al., 2020). It is reasonable to validate pressure ulcer incident reports by a more experienced clinician. Healthcare providers routinely validate pressure ulcer data (Barakat-Johnson et al., 2018, Chavez et al., 2019, Coleman et al., 2016). 
Our study revealed that lack of education is a barrier to reporting medical device-related pressure ulcers. Newly qualified nurses rely on experiential learning to supplement the limited wound care education (Welsh, 2018, Tan et al., 2020). Nursing students in Behnammoghadam M. et al. (2020) reported that education in medical device-related pressure ulcers was limited. Where the knowledge is lacking, it has been found that nurses turn to their intuition, beliefs and practices, which are not supported by evidence (Welsh, 2018). Limited availability of evidence-based assessment guidelines for medical device-related pressure ulcers and lack of understanding of long-term consequences of these wounds is an important finding since approximately 70% of these wounds develop on patient’s head, face or neck (Apold and Rydrych, 2012), which may negatively impact physical, social and psychological health. Moreover, our study confirms the findings of others, who concluded that staff find diagnosing category 1 pressure ulcers challenging (Beeckman et al., 2007, Defloor et al., 2006). The ability to correctly identify early signs of skin damage, i.e. a category 1 medical device-related pressure ulcer, is important because the progression to a full-thickness wound may happen much faster in comparison to other pressure ulcers due to the lack of adipose tissues in the areas where these wounds develop (Black et al., 2010).
Nurses in our study have also indicated that sometimes only the severest incidents are reported. This finding is similar to Evans et al. (2006), who found that nurses believed there was no point in reporting ‘near misses’, i.e. an incident that did not cause harm but had the potential to cause injury (Health and Safety Executive, n.d.). This suggests that category 1 medical device-related pressure ulcers may not be reported not only because of staff’s problems with identification but also as a rationalised act of balancing benefits of reporting and risks of not reporting. Participants in our study also stated that medical device-related pressure ulcers were perceived by staff as an intensive/critical care problem and were somewhat normalised and expected to occur. A similar finding was reported by Behnammoghadam M. et al. (2020), who explored nursing students’ attitudes towards these wounds. This ‘normalisation’ coupled with conscious decisions of some nurses to report only severe pressure ulcers may lead to underreporting hinder improvements in prevention. This would negatively impact the true picture of the burden of wounds and prevent the identification of devices that may benefit from design improvement.
Reporting the medical device-related pressure ulcers was considered a task undertaken within organisational structures. Individual nurses or other clinical staff did not consider reporting to medical device regulatory bodies as laying in their competence. It was recognised that institutional policies must be followed. However, it was also reported that not every organisation possesses one. Interestingly, where reports may be completed according to policies within the institution, it was found that the reports did not actually progress to the medical device authority for investigation. Moreover, regulatory bodies’ transparency may be questioned, as well as their proactiveness with dealing with reports (Jewett and de Marco, 2019). This may have a negative impact on attitudes towards reporting to regulatory agencies. The perception that reports do not lead to improvements has been cited as a barrier to reporting in literature (Health Quality Ontario, 2017). As a result, we do not know which devices are most often implicated in patient harm, and their manufacturers cannot work towards improvement. The single interview with the industry representative highlighted a strong willingness to improve reporting of medical device-related pressure ulcers and the view that it could facilitate device improvements. However, further studies with a wider industry participation would be beneficial to substantiate this, would be beneficial. 
Teamwork was the primary facilitator for reporting in this study. It was linked to a culture of openness and cooperation within a wider multi-disciplinary team. Additionally, a culture of talking about cases, discussions and learning from incidents was highlighted as the reason why incidents were reported and cited as a learning opportunity. This notion of reporting as a way of learning was also named as a facilitator to improvement in other nursing studies (Rashed and Hamdan, 2019).  Nonetheless, in the light of reports from other participants in our study, it is clear that ‘knowing’ does not always equal ‘doing’ when staff are unable to classify pressure ulcers, and barriers to reporting are present. 
Fear of financial consequences for the organisation was quoted as a substantive barrier to reporting within our study. Hospital-acquired pressure ulcers, which medical device-related pressure ulcers mostly are (Clay et al., 2018, Ham et al., 2017), can bear the risk of a loss of reimbursement, contract or accreditation in some countries (Center for Medicare and Medicaid Services [CMS], 2021) . In USA, pressure ulcers category 3 and 4 are considered never events (Center for Medicare and Medicaid Services [CMS], 2019), and the organisation’s cost of managing those wounds are not reimbursed (Kline et al., 2020). This may lead to under-reporting of those ulcers where there might be some uncertainty in the wound staging (Weller et al., 2018). Squitieri et al. (2018) found that these severe pressure ulcers were more likely to be reported as present on admission. Although those studies were concerned with pressure ulcers not related to medical devices, there was concern that financial consequences lead to altered reporting. In doing so, clinicians may feel they protect their organisation from hardship and manage its public image (Weller et al., 2018). 
Currently, healthcare organisations must deliver high quality and safe care on a budget. The procurement of devices was reported to be cost-driven. Although organisations often form groups to improve their purchasing position, participants felt the cost might limit the quality of devices that can be used for patients. Although clinicians tried to influence decisions made by procurement offices by reporting problems (including medical device-related pressure ulcers), clinicians felt disillusioned with the impact such reports have. There are no publications discussing if more expensive devices are better in preventing medical device-related pressure ulcers. However, many devices have not changed for decades in design principles or materials. Consequently, often generic sizes are used with stiff polymer materials, which do not accommodate the vulnerability of the underlying skin and soft tissues (Bader et al., 2019, Gefen et al., 2020).
Results of our study confirmed that reporting gets missed, or decisions are made as to which incidents to report in the face of issues of workload, time and staffing resources (Evans et al., 2006). Competing priorities act as a barrier to reporting due to staff having to decide which task to give priority to. Possible factors impacting those decisions are the time it takes to complete the task and the ‘immediate effect’ it has on the patient (Kalisch, 2006). In many cases, participants talked about system-based reporting barriers, which corroborates findings of other studies (Asgarian et al., 2021, Evans et al., 2006, Pfeiffer et al., 2010). Moreover, our participants reported that there are no specialist wound care clinicians or staff educated in pressure ulcers in some care settings, which may negatively impact the organisation’s ability to recognise and report medical device-related pressure ulcers. 
4.1 Strengths and limitations of the study
To our knowledge, there is no other study looking specifically into barriers and facilitators to reporting medical device-related pressure ulcers. Our main strength is the inclusion of participants from different countries and healthcare settings. Collecting a wide array of experiences and opinions allows the findings to be trustworthy and valid.
Nonetheless, our recruitment strategy resulted in the participation of individuals with a vested interest in medical device-related pressure ulcers. This study’s participants were mainly specialist nurses who held a leadership role or were also involved in research and teaching. This enabled us to get an overview of the current clinical practice from a leadership point of view. However, not involving the ‘bedside’ nurses in this study might have limited our results relating to factors having a ‘real-life’ impact on clinical reporting practice. Due to medical device-related pressure ulcers being most prominent in intensive and critical care, our participants mainly represented those settings; this is another limitation to this study. We did not have the opportunity to explore further medical device-related pressure ulcer reporting in other care settings.
4.2 Conclusions
This qualitative study explored determinants of practice for reporting medical device-related pressure ulcers. These factors relate to individuals, their social environment, healthcare organisations, and the broader healthcare system. Consistent with the wider body of research in incident reporting, our findings show that education, openness, and teamwork are the main facilitators for reporting. The negative impact on the process was the perception of consequences, knowledge and attitudes, peer influence, financial disincentives, workload, time, and staffing. Interestingly, we found that device procurement may promote or hinder the reporting process. The identified determinants of practice can support future implementation of reporting guidelines and processes aiming to improve clinicians’ reporting behaviour. Strategies implemented in the broader context may need tailoring and refining to meet the need for improvement in medical device-related pressure ulcer reporting. This, in turn, may improve nursing care quality and safety and facilitate the improvement and development of safer medical devices. 
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