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Development and psychometric property testing of a skin tear knowledge 

assessment instrument (OASES) in 37 countries 

 

ABSTRACT 

Aim: To develop and psychometrically evaluate a skin tear knowledge assessment instrument 

(OASES). 

Design: Prospective psychometric instrument validation study. 

Method: OASES was developed based on a literature review and expert input (n=19). Face and content 

validity were assessed in a two-round Delphi procedure by 10 international experts affiliated with the 

International Skin Tear Advisory Panel (ISTAP). The instrument was psychometrically tested in a 

convenience sample of 387 nurses in 37 countries (April–May 2020). Validity of the multiple-choice test 

items (item difficulty, discriminating index, quality of the response alternatives), construct validity, and 

test-retest reliability (stability) were analysed and evaluated in light of international reference standards. 

Results: A 20-item instrument, covering six knowledge domains most relevant to skin tears, was 

designed. Content validity was established (CVI=0.90-1.00). Item difficulty varied between 0.24 and 0.94 

and the quality of the response alternatives between 0.01 and 0.52. The discriminating index was 

acceptable (0.19-0.77). Participants with a theoretically expected higher knowledge level had a 

significantly higher total score than participants with theoretically expected lower knowledge (p<0.001). 

The 1-week test-retest intraclass correlation coefficient (ICC) was 0.83 (95% CI=0.78-0.86) for the full 

instrument, and varied between 0.72 (95% CI=0.64-0.79) and 0.85 (95% CI=0.81-0.89) for the domains. 

Cohen’s Kappa coefficients of the individual items ranged between 0.21 and 0.74. 

Conclusion: OASES is supported by acceptable psychometric properties and can be applied in nursing 

education, research and practice to assess knowledge of healthcare professionals about skin tears.  

Impact: Prevention and treatment of skin tears are a challenge for healthcare professionals. The 

provision of adequate care is based on profound and up-to-date knowledge. None of the existing 

instruments to assess skin tear knowledge is psychometrically tested, nor up-to-date. OASES can be 

used worldwide to identify education, practice and research needs and priorities related to skin tears in 

clinical practice. 
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1. INTRODUCTION 

Skin tears are prevalent acute wounds which constitute an important health issue, both in terms of 

human suffering and the exorbitant costs to the society (LeBlanc et al., 2018a). Based on previous 

research, skin tears do not always follow an expected healing trajectory and they may evolve into 

complex or difficult-to-heal wounds without appropriate care (LeBlanc et al., 2013b; Brown, 2019; 

Idensohn et al., 2019). Patients suffering from slow-to-heal wounds are prone to experiencing frequent 

infection, prolonged hospitalisation, diminished quality of life, protracted pain, emotional distress, and 

high healthcare costs (LeBlanc et al., 2013a; Strazzieri-Pulido et al., 2015; Serra et al., 2018).  

The International Skin Tear Advisory Panel (ISTAP) advocates a universal taxonomy and best practices 

and they define skin tears as “traumatic wounds caused by mechanical forces, including removal of 

adhesives. Severity may vary by depth (not extending through the subcutaneous layer)” (LeBlanc et al., 

2018a). Although skin tears can occur on any anatomical location, they are particularly common on the 

extremities such as the arms and legs (LeBlanc et al., 2018a; Serra et al., 2018). According to recent 

epidemiological studies, skin tears are reported across all healthcare settings and mostly found in 

neonates, the elderly population, and people who are critically and chronically ill (LeBlanc & Baranoski, 

2017).  

Skin tear prevalence has been shown to vary between 3.3%-19.8% in acute care (McErlean et al., 2004; 

McLane et al., 2004; Santamaria et al., 2009; Hsu & Chang, 2010; Lopez et al., 2011; Amaral et al., 

2012; Chang et al., 2016; Bermark et al., 2018), 14.3% in palliative care (Maida et al., 2012), 5.5%-

19.5% in the community (Carville & Lewin, 1998; Carville & Smith, 2004), and 3.0%-26.0% in long-term 

care (LeBlanc et al., 2013b; Strazzieri-Pulido et al., 2015; Koyano et al., 2016; Ayello, 2017; LeBlanc, 

2017; Skiveren et al., 2017; Woo et al., 2017; LeBlanc & Baranoski, 2018; LeBlanc et al., 2018a; Woo 

& LeBlanc, 2018; Van Tiggelen et al., 2019). 

Despite their high prevalence and considerable impact, skin tears are often under-recognised and 

misdiagnosed, resulting in suboptimal prevention and delayed or inappropriate management (LeBlanc 

et al., 2014; LeBlanc et al., 2018a; Van Tiggelen et al., 2020a). A crucial requirement to be able to lower 

the occurrence of skin tears or reduce their severity is the integration of best practice recommendations 

for the prevention and management of skin tears into practice. Three new best practice guidelines have 

recently been developed to guide healthcare professionals in improving the assessment, classification, 

treatment, and prevention of skin tears (LeBlanc et al., 2018a; LeBlanc et al., 2018b; Beeckman et al., 

2020). Best practice encompasses timely and accurate identification and classification, comprehensive 

documentation, and the application of an evidence-based protocol to guide treatment (LeBlanc et al., 

2018a; LeBlanc et al., 2018b; Van Tiggelen et al., 2020b). Early treatment may improve wound healing 

and reduce complications (Meuleneire, 2002; Brillhart, 2005). Experts agree that prevention is the best 

strategy for managing these largely avoidable wounds (LeBlanc & Baranoski, 2017). The focus should 

be on early recognition of patients at risk and controlling modifiable risk factors (LeBlanc et al., 2018a; 

LeBlanc et al., 2018b; Beeckman et al., 2020). Despite the availability of evidence-based guidelines and 
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the need for evidence-based care, a gap between evidence and practice regarding skin tear prevention 

and management exists (White, 2001; Edwards et al., 2017). 

A reason contributing to this evidence-practice gap is the lack of knowledge and a negative attitude 

towards skin tear prevention and management (Edwards et al., 2017). In order to raise awareness and 

improve the quality of care, healthcare professionals should possess in-depth and up-to-date knowledge 

(LeBlanc et al., 2018a). Lack of knowledge might lead to misconceptions about skin tears (Campbell et 

al., 2018). Hsu et al. (2009) identified knowledge as an important predictor of skin tear management 

behaviour. Some studies have concluded that higher skin tear knowledge was significantly associated 

with better assessment and documentation, an increase in implementation of evidence-based 

prevention and management strategies, and a decrease in skin tear incidence and severity (McTigue et 

al., 2009; Edwards et al., 2017; Pagan & Harvey, 2019). In order to be able to assess skin tear 

knowledge adequately and to determine educational needs and priorities, a valid and reliable instrument 

is required.  

1.1. Background 

A literature review was performed to identify existing instruments assessing skin tear knowledge. The 

electronic databases MEDLINE (PubMed interface), EMBASE, CINAHL (EBSCO interface), CENTRAL, 

and  Google Scholar were searched until May 2020. The keywords ‘skin tear’, ‘knowledge’, ‘instrument’, 

‘tool’, and ‘questionnaire’ were combined. The search revealed four instruments. White (2001) 

developed a questionnaire to gain insight into the opinions, current practice and knowledge base of 

nurses in relation to skin tears. The knowledge test was designed following a literature review and 

contained seven open-ended questions related to the Payne-Martin definition of a skin tear, ageing skin, 

risk factors, the Payne-Martin classification system, and prevention strategies (Payne & Martin, 1993; 

White, 2001). Baranoski & Ayello (2004) developed a skin tear knowledge assessment instrument 

consisting of seven multiple-choice items related to aetiology, assessment, risk factors, Payne-Martin 

classification, and treatment. As part of an educational intervention study, a skin tear knowledge test 

was designed by McTigue et al. (2009). The instrument included twelve multiple-choice items covering 

the domains ‘identification and assessment’, ‘Payne-Martin classification’, and ‘treatment of skin tears’. 

Following the development of the ISTAP tool kit to aid in the assessment, prevention and treatment of 

skin tears (LeBlanc et al., 2013a), LeBlanc & Baranoski (2014) designed a knowledge test consisting of 

35 multiple-choice items related to skin tear aetiology, assessment, risk factors, ISTAP classification, 

prevention, and treatment. 

None of the above-mentioned instruments have been psychometrically tested, and no information about 

their developmental processes was provided. Additionally, the instruments are no longer up-to-date as 

several new best practice recommendations, with updated definitions, assessment, classification, 

prevention and treatment strategies, have been published recently (LeBlanc et al., 2018a; LeBlanc et 

al., 2018b; Beeckman et al., 2020). Therefore, a new skin tear knowledge assessment instrument 

integrating the recent evidence-based guidelines had to be developed. 
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2. THE STUDY 

2.1. Aims  

The aim of this study was to develop and psychometrically test an instrument to assess the knowledge 

of nurses on skin tear prevention and treatment. 

2.2. Methodology 

A prospective psychometric instrument validation study was conducted in three phases as described by 

Mishel (1998). Phase 1 entailed the development of instrument structure and content. Phase 2 included 

content validation through expert consultation in a two-round Delphi procedure and pretesting of the 

instrument. Phase 3 required the psychometric evaluation of the instrument in an international sample 

of nurses. Validity of the multiple-choice test items (item difficulty, discriminating index, quality of the 

response alternatives), construct validity, and test-retest reliability (stability) were assessed. 

Figure 1 provides an overview of the developmental process. 

2.3. Phase 1: instrument development 

Based on expert input and a literature review using the ISTAP Best Practice Recommendations for the 

Prevention and Management of Skin Tears in Aged Skin (LeBlanc et al., 2018a), the Best Practice 

Recommendations for the Prevention and Management of Skin Tears (LeBlanc et al., 2018b), and the 

Best Practice Recommendations for Holistic Strategies to Promote and Maintain Skin Integrity 

(Beeckman et al., 2020), six knowledge domains covering the most relevant aspects of skin tear 

management were identified to construct the instrument and 50 multiple-choice items were designed. 

The expert panel was composed of nineteen international key opinion leaders from thirteen countries, 

of which seven were executive board members of the International Skin Tear Advisory Panel (ISTAP). 

Two of the three best practice guidelines, developed by ISTAP and Wounds Canada in 2018, provide 

evidence-based and updated information on the aetiology, risk factors, identification, assessment, 

classification, treatment, and prevention of skin tears (LeBlanc et al., 2018a; LeBlanc et al., 2018b). The 

third best practice document, developed by ISTAP in 2020, focuses on the shared risk factors and 

preventative strategies for common skin conditions among individuals with increased skin vulnerability, 

including skin tears (Beeckman et al., 2020). The number of items per knowledge domain was based 

on the relevance of the domain. It is recommended to initially generate a large pool of items, which can 

then be refined and reduced through various review processes (Netemeyer et al., 2003; DeVon et al., 

2007; Polit & Beck, 2008). After internal review by the research team, 25 items were retained for content 

validation (phase 2). Issues such as item redundancy, relevance, readability, and respondent 

cooperation were taken into account (Netemeyer et al., 2003; Polit & Beck, 2008). 

The items were composed in the English language, according to the Multiple-Choice Item-Writing 

Guidelines of Haladyna et al. (2002). The central idea was included in the stem and both the stem and 

the response options were worded positively. The amount of reading was minimised in each item. 

Response options were logically arranged, of about equal length, and homogeneous in grammatical 

structure and content. The options ‘All-of-the-above’ and ‘None-of-the-above were avoided. Five 
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response options were formulated for each item: one correct answer, three alternative response options, 

and one ‘I do not know the answer’ option to avoid the respondents guessing.  

The instrument was designed to evaluate theoretical knowledge as well as more complex cognitive 

skills, for example by the inclusion of pictures and cases. Cognitive skills range from lower-order thinking 

skills that require less cognitive processing to higher-order thinking skills that require deeper learning 

and a higher degree of cognitive processing (Adams, 2015). In 1956, Bloom created a classification of 

cognitive skills (Bloom, 1956) which was later revised by Anderson & Krathwohl (2001). The revised 

version of Bloom’s taxonomy differentiates six hierarchical levels: remembering (level 1), understanding 

(level 2), applying (level 3), analysing (level 4), evaluating (level 5), and creating (level 6) (Anderson & 

Krathwohl, 2001). The preliminary skin tear knowledge assessment instrument included multiple-choice 

items of all levels except level 6. 

2.4. Phase 2: content validation and pilot test 

The domains and items were reviewed by experts in a two-round Delphi procedure to determine face 

and content validity. The expert panel consisted of ten executive board members of the International 

Skin Tear Advisory Panel (ISTAP) with extensive expertise in skin tear care and research. Using an 

online survey (LimeSurvey, version 2.05+), the experts were invited to evaluate whether the domains 

and items were relevant (not relevant at all – not relevant – relevant – very relevant), the items were 

clear (not clear – clear), and the items and response alternatives were correct (not correct – correct). 

They were also invited to provide additional feedback and suggestions. The Content Validity Index (CVI) 

was calculated to measure the experts’ agreement on the relevance of the items, and a cut-off value of 

≥ 0.80 was determined based on the recommendations of Lynn (1986). 

After the first Delphi round, the following six knowledge domains were found to be relevant and valid in 

measuring the construct of the instrument: (1) aetiology; (2) classification and observation; (3) risk 

assessment; (4) prevention; (5) treatment; and (6) specific patient groups. Based on the experts’ 

feedback, sixteen items were adapted, nine items removed, and five new items developed. Of the 

deleted items, five were integrated into another item to reduce item redundancy, and four had a CVI of 

0.70 which was below the threshold for relevance. All other items had a CVI between 0.90 and 1.00. 

Besides scoring the items on relevance, clarity, and correctness, several experts suggested some new 

topics (e.g. skin moisturising, increased risk of neonates), items, and response options to be included 

in the instrument. Adaptations and development of new items were based on these suggestions and 

ratings. During the second Delphi round, the experts were asked for additional comments and/ or 

approval on the revised instrument. Four items were adapted and one item removed. The changes 

mainly concerned the rewording of items and response options. 

The knowledge assessment instrument was pilot tested by a sample of four nurses attending a Master 

of Science in Nursing and Midwifery educational programme. They were asked to assess the clarity (not 

clear – clear) and the readability (hard to read – readable – easy to read) of the items and response 

alternatives. The participants were invited to give additional feedback and suggestions. Their feedback 

led to the adaptation of seven items. This resulted in an instrument consisting of 20 multiple-choice 
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items covering six knowledge domains most relevant to skin tears (see Table S1; Supporting 

Information). Each item can be scored as correct (1 point) or incorrect (0 points), resulting in a maximum 

possible score of 20. 

2.5. Phase 3: psychometric evaluation 

2.5.1. Sample 

An online survey was set up in a convenience sample of nurses. A total of 200 participants were required 

to meet the widely-cited ‘rule of thumb’ suggesting that ten respondents per item are needed in 

psychometric evaluations (Polit & Beck, 2008). Participants were recruited in 37 countries via the 

network of the research team and wound care organisations, being the Brazilian Association of 

Enterostomal Therapy (SOBEST), European Pressure Ulcer Advisory Panel (EPUAP), European 

Wound Management Association (EWMA), International Skin Tear Advisory Panel (ISTAP), Nurses 

Specialized in Wound, Ostomy and Continence Canada (NSWOCC), Pan Pacific Pressure Injury 

Alliance (PPPIA, representing Hong Kong Enterostomal Therapists Association (HKETA), New Zealand 

Wound Care Society (NZWCS), Wounds Australia, and Wound Healing Society Singapore (WHSS)), 

Society of Private Nurse Practitioners of South Africa (SPNP), Tissue Viability Society (TVS), World 

Council of Enterostomal Therapists (WCET), Wound Healing Association of Southern Africa (WHASA), 

Wound, Ostomy and Incontinence Nurses Society of Turkey (YOİHD), and Wounds UK. The call to 

participate, including the link to the survey, was sent by e‐mail to potential participants within the network 

of the research team. The wound care organisations disseminated the call by publishing an 

announcement on their websites or by e‐mailing members. 

2.5.2. Procedure 

Data were collected over April and May 2020 using an online survey (LimeSurvey, version 2.05+). The 

survey included information on the procedure and confidentiality, demographic questions, and the 

English knowledge assessment instrument (OASES). Participants were asked to complete the 

instrument individually and without consulting any resources (e.g. books, internet). One week after 

completion of the survey, a second survey was sent to the participants in order to evaluate the stability 

of the instrument. This survey (retest) included the identical knowledge assessment instrument, but the 

order of the items was randomised to reduce potential bias. Participants were not informed in advance 

about this test-retest procedure, and no feedback was given between the test and retest. 

2.5.3. Data analysis 

Statistical analyses were performed using the software package IBM SPSS v24.0 (SPSS Inc., Chicago, 

IL, USA). The answers on the knowledge assessment instrument were recoded into dichotomous 

variables (not correct – correct). The ‘I do not know the answer’ option was considered as ‘not correct’. 

The total score on the instrument was calculated as the sum of correct answers (maximum score = 20). 

The level of significance was set at 5%. 
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2.5.3.1. Validity of the multiple-choice test items 

2.5.3.1.1. Item difficulty. The difficulty level of an item (p-value) refers to the proportion of respondents 

who answered the item correctly (McAlpine, 2002; Haladyna, 2004). An item difficulty of p = 0.70 is 

optimal for items with five answer options (Lord, 1952; Sabbe et al., 2007). Items with a p-value higher 

than 0.90 were considered too easy and items with a p-value lower than 0.10 were considered too 

difficult (Manderlier et al., 2017). 

2.5.3.1.2. Discriminating index. To calculate the discriminating index (D-value) of the items, the 

respondents were divided into two extreme groups: the 27% best-performing respondents and the 27% 

worst-performing respondents (high total score vs. low total score) (Haladyna, 2004; Kline, 2005; 

Manderlier et al., 2017). For each item, the percentage of correct answers in the 27% worst-performing 

group was subtracted from the percentage of correct answers in the 27% best-performing group. The 

D-value can vary from +1 (where there is a perfect correlation between those who answered the item 

correctly and those who scored high marks on the test overall) to -1 (where there is a perfect inverse 

correlation between those answering correctly and those scoring high on the test). D-values between 

0.20 and 0.40 are minimally recommended (McAlpine, 2002; Sabbe et al., 2007). 

2.5.3.1.3. Quality of the response alternatives. The quality of a response alternative (a-value) was 

assessed by the proportion of respondents choosing the alternative. The ideal a-value for an item with 

five answer options is 0.10. The a-values had to be lower than the p-value for each item. Ideally, the a-

values had to be about equal, indicating that all response alternatives function as equal distractors 

(Sabbe et al., 2007; Manderlier et al., 2017).    

2.5.3.2. Construct validity 

The known-groups technique was used to evaluate the ability of the instrument to differentiate between 

groups with theoretically expected different levels of knowledge regarding skin tears (DeVon et al., 2007; 

Polit & Beck, 2008; Manderlier et al., 2017). Ten groups of nurses hypothesised to differ in level of 

knowledge because of their role, education level, specialisation, expertise, and obtained skin tear 

training were predefined. Table 1 summarises the groups that were supposed to have a theoretically 

expected higher knowledge level on skin tears vs. groups with theoretically expected less knowledge. 

The independent sample t-test was used to compare the mean total scores of the predefined groups 

(Polit & Beck, 2008). 

2.5.3.3. Test-retest reliability 

The stability of the instrument was examined using the test-retest procedure. Two-way random, single 

measure intraclass correlation coefficients (ICC) were calculated for the overall instrument and for each 

domain. Reliability coefficients ≥ 0.70 were considered acceptable and coefficients ≥ 0.80 were preferred 

(Polit & Beck, 2008). Cohen’s Kappa was calculated for each item. The criteria suggested by Landis 

and Koch were used to interpret the Kappa coefficients (< 0.00 = poor; 0.00–0.20 = slight; 0.21–0.40 = 

fair; 0.41– 0.60 = moderate; 0.61–0.80 = substantial; 0.81–1.00 = almost perfect) (Landis & Koch, 1977). 
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2.5.4. Ethical considerations 

This study was approved by the Ethics Committee of Ghent University Hospital (B670201941827). 

Participants received written information about the aim and procedure before the start of the study. 

Anonymity and confidentiality were ensured. Informed consent was obtained from all participants. 

3. RESULTS 

3.1. Participant characteristics 

A total of 387 participants [90.2% female, age (mean ± SD) 45.9 ± 11.9 years] completed the first survey 

(test), of whom 230 (59.4%) also completed the second survey (retest). More than half of the participants 

were nurses specialised in wound care (54.8%) and 52.2% had more than 20 years of professional 

experience. Almost two-thirds of the participants (65.6%) had not completed any previous training 

focusing on skin tears, but more than 80% expressed the need to do so. An overview of the sample 

demographics is provided in Table 2. 

3.2. Validity of the multiple-choice test items 

3.2.1. Item difficulty 

The item difficulty (p-value) of 17 items ranged between 0.24 and 0.89, with a median value of 0.77. 

Three items were found to be too easy (0.92 – 0.94). None of the items had a difficulty index lower than 

0.10 (see Table 3).   

3.2.2. Discriminating index 

The discriminating index (D-value) of 19 items ranged between 0.23 and 0.77, with a median value of 

0.42. One item had a D-value lower than 0.20. None of the items had a negative discriminating index 

(see Table 3). 

3.2.3. Quality of the response alternatives 

The quality of the response alternatives (a-value) ranged between 0.01 and 0.52, with a median value 

of 0.05. For two items, one of the a-values was higher than the p-value (see Table 3).   

3.3. Construct validity 

Known-groups technique. The mean total scores of the groups with a theoretically expected higher 

knowledge level were statistically significantly higher than those of the groups with theoretically expected 

less knowledge (see Table 1). For example, the mean total score of the nurse specialists in wound care 

(15.1/20, SD = 2.8) was significantly higher than the mean total score of the bedside nurses (12.5/20, 

SD = 3.4; t = 6.29, df = 141.87, p < 0.001). 

3.4. Test-retest reliability 

A total of 230 nurses completed the instrument twice with a 1-week interval between administrations. 

During the first completion (test), the mean total score was 14.5/20 (SD = 3.1). A mean total score of 
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14.8/20 (SD = 3.2) was obtained during the second completion (retest). The overall intraclass correlation 

coefficient (ICC) was 0.83 (95% CI = 0.78-0.86). The ICCs for the domains varied between 0.72 (95% 

CI = 0.64-0.79) and 0.85 (95% CI = 0.81-0.89) (see Table 3). The Kappa coefficients of the individual 

items ranged between 0.21 and 0.74. Cohen’s ĸ values between 0.21-0.40 were found for four items, ĸ 

= 0.41-0.60 for eleven items, and ĸ = 0.61-0.80 for five items. 

4. DISCUSSION 

The aim of this study was to develop and evaluate the psychometric properties of an instrument to 

assess nurses’ knowledge of skin tears. The literature review conducted prior to the study identified the 

existence of four instruments to assess skin tear knowledge (White, 2001; Baranoski & Ayello, 2004; 

McTigue et al., 2009; LeBlanc & Baranoski, 2014). However, these instruments are not in line with the 

most recent guidelines and none of them had been psychometrically tested. In the current study, a 

rigorous process of instrument development and psychometric evaluation was followed. The resulting 

instrument consisted of 20 multiple-choice items reflecting six domains expressing the most relevant 

aspects of skin tear management. The results indicate that the newly developed skin tear knowledge 

assessment instrument (OASES) has acceptable validity and reliability properties. 

OASES was developed based on the most recent evidence-based recommendations for skin tear 

prevention and management (LeBlanc et al., 2018a; LeBlanc et al., 2018b; Beeckman et al., 2020). As 

the body of evidence regarding skin tears continues to evolve, the instrument should be regularly 

updated when new evidence is available. Due to the broad coverage of different domains, a wide range 

of essential skin tear knowledge can be assessed. All items of the instrument were carefully constructed 

according to the Multiple-Choice Item-Writing Guideline (Haladyna et al., 2002). The inclusion of cases 

and pictures allows the evaluation of a variety of cognitive process levels (Adams, 2015). The exclusive 

use of multiple-choice items resulted in an instrument that is quick and easy to administer and score, 

and allows the questioning of a wide range of topics in a limited period of time (Polit & Beck, 2008). 

Face and content validity of OASES were confirmed through intensive review by ten experts in a double 

Delphi procedure and four nurses in a pilot study. The review process strongly supported item relevance 

and comprehensiveness. The Content Validity Index (CVI) of all items exceeded 0.80 and thus fully 

achieved Lynn’s criterion for content validity (Lynn, 1986).  

The rigorous psychometric evaluation of OASES focused on item validity, construct validity, and test-

retest reliability. Overall values for item difficulty were good, although three items were found to be too 

easy (items 1, 2, and 10). Nevertheless, the research team decided to retain the items because they 

assess fundamental knowledge concerning the aetiology and prevention of skin tears. In addition, it 

should be noted that more than half of the survey participants were nurse specialists in wound care who 

are supposed to possess this basic skin tear knowledge. When excluding the specialists from the 

analyses, lower p-values of respectively 0.83 (item 1), 0.77 (item 2), and 0.82 (item 10) were found. 

Analysis of the quality of the response alternatives revealed several a-values less than 0.10, suggesting 

that these response options were less attractive and that reformulation should be considered. For items 
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13 and 19, the proportion of correct answers was lower than the proportion of incorrect answers. 

However, these items were retained because experts considered them to be essential. Furthermore, it 

was reasonable to assume that the lower p-values were mainly due to lack of knowledge as these items 

require a more in-depth knowledge and higher-order thinking skills (Anderson & Krathwohl, 2001). D-

values (discriminating index) of the items were acceptable to very good, indicating that the items were 

able to differentiate between low- and high-scoring respondents (McAlpine, 2002). 

Construct validity was assessed using the known-groups technique, in which mean total scores were 

compared between groups with theoretically expected different levels of knowledge. This technique 

provides a good indication of whether the instrument validly measures the construct it is intended to 

measure (DeVon et al., 2007; Polit & Beck, 2008). The results support the discriminating power of 

OASES as the scores of all predefined groups differed significantly in the expected direction. 

Test-retest reliability was assessed to evaluate the stability of OASES over one week. The intraclass 

correlations (ICC) of the overall instrument and the domains ranged between 0.72 and 0.85 and were 

considered to be good (Polit & Beck, 2008). Since the domain ‘specific patient groups’ contained only 

one item (dichotomous), it was not appropriate to calculate the ICC. Therefore, only Cohen’s Kappa was 

calculated for this item/ domain (Mandrekar, 2011). Kappa coefficients were fair for four items, moderate 

for eleven items, and substantial for five items according to the interpretation by Landis and Koch (1977). 

Lower Kappa values (< 0.50) were mainly observed in more practical items and cases, requiring 

profound knowledge and a greater degree of cognitive processing (Adams, 2015). This might be a 

possible explanation for the somewhat inconsistent answers on these items. 

Although internal consistency is often assessed in instrument development studies, this reliability 

measure was not evaluated in our study. Internal consistency, usually expressed as Cronbach’s α, refers 

to the degree of correlation among items in an instrument (Polit & Beck, 2008). Kottner & Streiner (2010) 

indicate that internal consistency should only be determined when items of an instrument measure one 

unidimensional construct. In this case, items are effects of the construct to be measured and are 

expected to be interrelated or homogenous (effect indicator model). In our knowledge assessment 

instrument, the items determine the construct (causal indicator model), which means that the items and 

domains should not necessarily be interrelated. For example, respondents who score low on the domain 

‘risk assessment’ may perform well classifying skin tears. Therefore, the concept of internal consistency 

was not applicable for our instrument (Kottner & Streiner, 2010). 

The skin tear knowledge assessment instrument was psychometrically tested in an international sample 

of nurses with a wide variety of backgrounds and different levels of education and experience. This 

increases the generalisability of our findings and allows the instrument to be widely applicable. OASES 

can be applied in nursing practice, education and research to assess factual knowledge and more 

complex cognitive skills regarding skin tear management. The instrument can be completed by individual 

healthcare professionals to determine their personal knowledge level and areas for improvement. 

Alternatively, OASES could be used to evaluate the effectiveness of skin tear educational programmes 

on knowledge using a pretest-posttest design. Educational programmes may play an important role in 
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the dissemination of skin tear guidelines and research findings to healthcare professionals, narrowing 

the evidence-practice gap (White, 2001). OASES can be used to determine widespread knowledge gaps 

and misconceptions by identifying low-scoring items and domains. Insight in the educational needs and 

priorities may support the development of tailored educational programmes and other strategies for 

improving the quality of skin tear care. 

4.1. Limitations 

The fact that the instrument is only available in the English language might be a limiting factor. In a next 

step, OASES should be translated into other languages according to the Process of Translation and 

Adaptation of Instruments recommended by the World Health Organization (WHO, 2020) to encourage 

global dissemination and implementation. 

The instrument was administered twice with a 1-week interval in order to evaluate its stability. Although 

the time between the test and retest was relatively short, potential changes in knowledge from one test 

period to the next could have influenced the results. Daily experiences and learning opportunities make 

that skin tear knowledge does not remain stable over time. However, the risk that participants 

purposefully searched for information on skin tears was small as they were not informed about the test-

retest procedure. Furthermore, no feedback was provided between the test and retest. The fact that the 

mean total scores of both test moments only differed minimally (14.5/20 vs. 14.8/20) strengthens our 

assumption that potential changes in knowledge were minimal. 

5. CONCLUSION 

A skin tear knowledge assessment instrument (OASES), consisting of 20 items clustered into six 

relevant knowledge domains, was developed. The instrument allows to assess both factual knowledge 

and more complex cognitive skills regarding skin tears. A thorough validation and reliability process 

ensured good test-retest reliability, content, item and construct validity. OASES can be used in nursing 

practice, education and research to identify knowledge gaps and focus areas in order to optimise 

strategies aimed at improving the quality of skin tear care. 
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Figure 1. Process of instrument development. 

 

Literature review 
Expert input (n=19) 

50 multiple-choice items  
covering 6 domains: 

 

1. Aetiology (8) 
2. Classification and observation (7) 
3. Risk assessment (7) 
4. Prevention (12) 
5. Treatment (11) 
6. Specific patient groups (5) 

Internal review  
by the research team 

25 multiple-choice items  
covering 6 domains: 

 

1. Aetiology (4) 
2. Classification and observation (4) 
3. Risk assessment (3) 
4. Prevention (6) 
5. Treatment (5) 
6. Specific patient groups (3) 

Face and content validity assessment 
by 10 skin tear experts (ISTAP) 

Delphi round 1: 
 

    16 items adapted 
    9 items removed 
    5 new items developed 
 

Delphi round 2: 
 

    4 items adapted 
    1 item removed 

Pilot testing 
 by 4 nurses 

 7 items adapted 

    
 

6 domains and 20 multiple-choice items  
with established content and face validity: 

 

1. Aetiology (3) 
2. Classification and observation (4) 
3. Risk assessment (2) 
4. Prevention (6) 
5. Treatment (4) 
6. Specific patient groups (1) 

 25 items removed 

Item validity 

Construct validity 

 
Stability 

(test-retest reliability) 

No items deleted 

Discriminating power 

ICC = 0.83 

Cohen’s ĸ = 0.21 – 0.74 

20-item skin tear knowledge assessment 
instrument with established psychometric 

properties 
 

1. Aetiology (3) 
2. Classification and observation (4) 
3. Risk assessment (2) 
4. Prevention (6) 
5. Treatment (4) 
6. Specific patient groups (1) 
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Table 1. Predefined groups based on the theoretically expected level of knowledge - known-groups technique. 

Groups n 

Mean score 
(SD)  

(max = 20) 
 

t a df b p c 

Nurse specialists in wound care d (A) 212 15.1 (2.8) 6.29 141.87 < 0.001 

     vs. bedside nurses e (B) 
 

90 12.5 (3.4)    

Bachelor’s degree (A) 153 14.5 (2.9) 4.20 94.10 < 0.001 

     vs. undergraduate degree (B) 
 

61 12.3 (3.6)    

Wound care nurses (A) 218 14.9 (2.9) 4.99 283 < 0.001 

     vs. general nurses (B) 
 

67 12.8 (3.3)    

Experts in skin tears f (A) 112 15.4 (2.6) 6.88 128 < 0.001 

     vs. novice in skin tears f (B) 

 

18 10.8 (2.8)    

Participants with ST training g (A) 133 14.8 (2.8) 3.75 312.09 < 0.001 

     vs. participants without ST training h (B) 254 13.6 (3.4)    

(A): Group with theoretically expected higher level of knowledge, (B): Group with theoretically expected lower level of 
knowledge. a Independent sample t-test. b Degrees of freedom. c P-value. d Qualified nurses specialised in wound care.              
e Qualified nurses responsible for the daily care of patients. f Self-estimated expertise in relation to the assessment and 
management of skin tears (based on the levels of proficiency defined by Patricia Benner (1982)). g Participants who     
completed a specialised training in skin tears. h Participants who never completed a specialised training in skin tears. 
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Table 2. Demographics of the participants.   

  
Test 

(n = 387) 
 Retest 

(n = 230) 
 

Age       

      Mean (SD) in years   45.9 (11.9)    46.3 (11.4)  

     

 n %  n %  

Age category       

< 30 years 36 9.3  20 8.7  

30 - 39 years 93 24.0  50 21.7  

40 - 49 years 96 24.8  58 25.2  

≥ 50 years 162 41.9  102 44.3  

Gender       

Female 349 90.2  204 88.7  

Role       

Nurse 90 23.3  43 18.7  

Head nurse 16 4.1  9 3.9  

Nurse specialist in wound care 212 54.8  138 60.0  

Nurse specialist (other field) 44 11.4  23 10.0  

Lecturer 14 3.6  10 4.3  

Researcher 2 0.5  2 0.9  

Other 9 2.3  5 2.2  

Education       

Undergraduate degree 61 15.8  33 14.3  

Bachelor's degree 153 39.5  91 39.6  

Master's degree 134 34.6  82 35.7  

Doctoral degree 39 10.1  24 10.4  

Specialisation       

General nursing 67 17.3  35 15.2  

Geriatrics 10 2.6  9 3.9  

Pediatrics 6 1.6  4 1.7  

Emergency and intensive care 30 7.8  13 5.7  

Operating room 16 4.1  12 5.2  

Mental health 2 0.5  0 0.0  

Community nursing 28 7.2  9 3.9  

Rehabilitation 3 0.8  1 0.4  

Wound care 218 56.3  142 61.7  

Other 7 1.8  5 2.2  

Work experience in healthcare       

< 5 years 33 8.5  14 6.1  

5 - 10 years 58 15.0  37 16.1  

11 - 20 years 94 24.3  55 23.9  

> 20 years 202 52.2  124 53.9  

Expertise in skin tears a       

Novice 18 4.7  5 2.2  

Advanced Beginner 38 9.8  26 11.3  

Competent 94 24.3  57 24.8  

Proficient 125 32.3  74 32.2  

Expert 112 28.9  68 29.6  

Wound care course b       

Completed 296 76.5  182 79.1  

Skin tear training c       

Completed 133 34.4  82 35.7  

Need skin tear training d       

Yes 313 80.9  184 80.0  

Country of work       

Australia 45 11.6  30 13.0  

Belgium 20 5.2  13 5.7  

Brazil 24 6.2  8 3.5  

Canada 26 6.7  23 10.0  

Chile 7 1.8  2 0.9  
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China 16 4.1  7 3.0  

Colombia 1 0.3  1 0.4  

Croatia 1 0.3  1 0.4  

Czech Republic 24 6.2  14 6.1  

Denmark 2 0.5  0 0.0  

France 1 0.3  1 0.4  

Germany 1 0.3  1 0.4  

India 2 0.5  2 0.9  

Indonesia 4 1.0  3 1.3  

Iran 1 0.3  0 0.0  

Ireland 3 0.8  2 0.9  

Italy 8 2.1  4 1.7  

Japan 2 0.5  2 0.9  

Jordan 1 0.3  0 0.0  

Kenya 3 0.8  3 1.3  

Mexico 1 0.3  1 0.4  

Namibia 1 0.3  0 0.0  

the Netherlands 1 0.3  0 0.0  

New Zealand 1 0.3  1 0.4  

Peru 1 0.3  0 0.0  

Philippines 2 0.5  2 0.9  

Portugal 19 4.9  12 5.2  

Saudi Arabia 4 1.0  2 0.9  

Singapore 3 0.8  2 0.9  

South Africa 42 10.9  28 12.2  

Sweden 1 0.3  0 0.0  

Switzerland 2 0.5  1 0.4  

Thailand 1 0.3  0 0.0  

Turkey 13 3.4  7 3.0  

United Arab Emirates 1 0.3  1 0.4  

United Kingdom 62 16.0  33 14.3  

United States of America 40 10.3  23 10.0  

a Self-estimated expertise in relation to the assessment and management of skin tears (based  
on the levels of proficiency defined by Patricia Benner (1982)). b Completion of a post-qualification  
wound care course. c Completion of a specialised training in skin tears. d Self-indicated need for  
a specialised training in skin tears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



20 
 

Table 3. Validity of the multiple-choice test items and test-retest reliability. 

  Proportion of respondents 
choosing each response 

option a 

    

  Response options     

Domains Items a b c d Do not know c D-value d ICC (95% CI) e Cohen’s ĸ 

Aetiology 1 0.92b 0.01 0.05 0.02 0.00 0.23 
0.81 

(0.75-0.85) 

0.58 
 2 0.02 0.04 0.02 0.92b 0.05 0.42 0.53 
 3 0.01 0.56b 0.03 0.40 0.04 0.62 0.55 
Classification and observation 4 0.07 0.02 0.02 0.89b 0.01 0.25 

0.72 
(0.64-0.79) 

0.24 
 5 0.06 0.29 0.62b 0.03 0.01 0.39 0.57 
 6 0.05 0.03 0.87b 0.05 0.01 0.25 0.21 
 7 0.10 0.80b 0.06 0.04 0.02 0.39 0.44 
Risk assessment 8 0.02 0.86b 0.08 0.04 0.22 0.53 0.79 

(0.73-0.84) 
0.49 

 9 0.68b 0.04 0.04 0.24 0.04 0.57 0.70 
Prevention 10 0.94b 0.01 0.02 0.03 0.03 0.28 

0.85 
(0.81-0.89) 

0.61 
 11 0.38 0.50b 0.11 0.01 0.01 0.44 0.53 
 12 0.02 0.24 0.70b 0.04 0.02 0.64 0.48 
 13 0.22 0.24b 0.41 0.13 0.14 0.19 0.31 
 14 0.79b 0.07 0.05 0.09 0.03 0.55 0.62 
 15 0.02 0.20 0.23 0.55b 0.04 0.77 0.74 
Treatment 16 0.05 0.80b 0.04 0.11 0.05 0.54 

0.77 
(0.71-0.83) 

0.46 
 17 0.07 0.03 0.04 0.86b 0.02 0.35 0.63 
 18 0.06 0.05 0.12 0.77b 0.01 0.47 0.36 
 19 0.52 0.42b 0.01 0.05 0.04 0.35 0.45 
Specific patient groups 20 0.01 0.03 0.84b 0.12 0.01 0.36 N/A 0.57 

a Based on the proportion of respondents who did NOT choose the ‘I do not know the answer’ option (= a-value for incorrect response alternatives). 
b Correct answer (= p-value). 
c Proportion of respondents who choose the ‘I do not know the answer’ option. 
d Discriminating index. 
e Intraclass correlation coefficient (95% confidence interval). 
 


