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Abstract
Background: Skin tears (STs) are among the most prevalent wounds found in long-term
care (LTC) settings. Given our aging population, the burden related to STs will further increase.
Skin tears are often misunderstood as expected outcomes of normal skin changes associated with
aging and as a result are frequently under-recognized and under-treated. While many factors
have been purported to be associated with ST development, there is little evidence to corroborate
their roles in ST risks. The primary purpose of the present study was to establish the prevalence
and incidence of STs and examine the risk factors associated with ST development in the Ontario
LTC population.
Methods: A prospective study design was used to explore the risk factors associated with
ST development. Prior to the study, a systematic literature review was conducted to identify
previously reported risk factors to inform the study. A total of 380 individuals 65 years of age
and over from 4 LTC facilities in Ontario were followed over 4 weeks. The participants were
examined for STs at the beginning of the study and at week 4 to determine if STs had occurred
and to record the ST type, location, and associated patient-related factors.
Results: The study found a ST prevalence of 20.8% and an incidence of 18.9% within a
month. History of a ST at baseline (RR 1.84, 95% CI (1.25-2.70), p=.002), the presence of skin
changes associated with aging (RR 1.60, 95% CI (1.43-1.79), p<.001), chronic disease (RR 1.17,
95% CI (1.03-1.32), p=0.018), requiring assistance with activities of daily living (RR 1.13, 95%
CI (1.08-1.18), p<.001) and displaying aggressive behaviour (RR 1.06, 95% CI (1.02-1.10), p
=.001) were identified as key risk factors associated with ST development at 4 weeks post
baseline assessment.
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Conclusion: These results provide much needed Ontario data on the burden of STs in the
LTC population. By identifying risk factors, healthcare professionals can establish prevention
programs targeted at reduction of modifiable risks for ST development. The present study is an
important first step towards developing a prevention program targeting individuals at risk for
STs in LTC.
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Thesis Background
Skin Tears (STs) are common skin problems found in the extremes of age and in the
critically and chronically ill. They are documented as the most prevalent wound etiology found
in the Long-term Care (LTC) setting (Carville, Leslie, Osseiran-Moisson, Newall, & Lewin,
2014). If improperly identified and managed, they can become chronic and complex wounds,
leading to individual pain and suffering and increased costs to the healthcare system (LeBlanc et
al., 2011).
My interest in the prediction and prevention of STs arose shortly after I started working
as a Clinical Nurse Specialist in wound care at a LTC facility. Registered staff (Registered
Nurses and Registered Practical Nurses) were describing STs as inconsequential wounds and
trivializing them, yet were consulting my services for assistance with their management. I was
troubled by the fact that registered staff minimized the impact of these wounds despite the
patient pain and suffering and the added cost to the healthcare system I witnessed.
In an attempt to develop facility wide policies pertaining to the prediction, prevention,
assessment and management of STs, and accompanying education programs, I conducted a
scoping literature review (LeBlanc, Christensen, Orstead & Keast, 2008). I was surprised to
discover that there was very little literature available pertaining to the burden of STs and the
causal factors. I was a co-founder of the International Skin Tear Advisory Panel (ISTAP) in 2011
and assisted in the development of consensus statements pertaining to the predication,
prevention, assessment and management of STs (LeBlanc et al., 2011). The consensus statements
highlighted that most practice guidelines pertaining to STs were based solely on expert opinion.
This thesis focuses on filling in some of the gaps in the Ontario and global ST literature
pertaining to ST prevalence, incidence and related causal factors. I wanted to determine the
xii

prevalence and incidence of STs in the Ontario LTC setting as a means of highlighting the need
for increased education and the allocation of resources. In addition, I sought to explore the causal
factors as a first step in developing a risk predictor scale for individuals at risk for STs in the
LTC setting. This thesis is presented in chapter format and is divided into Phase 1 (systematic
review) and Phase 2 (Prevalence and Incidence study including exploration of ST causal factors).

xiii

Chapter 1
Introduction
The purpose of this thesis was to establish the prevalence and incidence of STs in
aging individuals living in the Ontario LTC setting and to explore risk factors associated
with ST development. The goal was to verify ST risk factors previously identified by the
International Skin Tear Advisory Panel (ISTAP) and those reported in the scientific
literature.
Skin tears are generally considered to be common acute wounds found in the
extremes of age, the critically ill, and/or those requiring assistance with personal care
(Baranoski, Ayello, Tomic-Canic, & Levine, 2012; Bank & Nix, 2006; LeBlanc, et al.,
2011). Different terminology has been used to describe these wounds including: STs,
lacerations, pre-tibial lacerations, and geri-tears, with STs and lacerations being the terms
most frequently found in the literature (LeBlanc et al., 2013).
The International Skin Tear Advisory Panel maintains that these wounds should
be called “skin tears” and define STs as “wounds caused by shear, friction, and/or blunt
force resulting in separation of skin layers” (LeBlanc et al., 2011, p. 6). Kaya and Saurat
(2007) have advocated that these wounds should be defined as skin lacerations in the
aging population. They defined skin lacerations as being irregular tear-like wounds
normally associated with blunt force trauma and may appear to be linear or stellate.
Supporting this claim, the minimum data set used by LTC facilities to document wounds,
classifies STs as a subtype of lacerations (LeClair, Stolee, & Curtin-Telegdi, 2010).
ISTAP maintains that because these wounds can be the result of shear and friction in
1

addition to blunt force trauma, ST is a more accurate term for these wounds (LeBlanc et
al., 2011). Though general global consensus has not been reached, the term
predominately found in the nursing literature is “skin tear” (Rayner, Carville, Leslie, &
Roberts, 2015). For the present study, the term “skin tear” will be used to describe these
wounds.
In the aging population, STs are preventable yet have a high propensity to
develop into chronic wounds and impose health and financial burdens on individuals and
care agencies (Carville, Leslie, Osseiran-Moisson, Newall, & Lewin, 2014). These
complex wounds are at high risk of developing complications such as infection, pain, and
delayed wound healing (LeBlanc, et al., 2016). Though frequently under-reported, the
literature suggests STs have a prevalence that is equal to or greater than that of pressure
injuries (LeBlanc, et al., 2016).
Skin tears are frequently compared to pressure injuries in the literature as they are
both commonly found in the elderly population, are assumed to have overlapping risk
factors and have been used to measure quality of nursing care in the LTC settings
(Carville et al., 2014; Hsu & Chang, 2010; LeBlanc, Christensen, Cook, & Gutierrez,
2013). Individuals suffering from STs complain of increased pain, have increased social
needs, and suffer mental anguish, which may negatively impact their quality of life
(Demeres, 2013; Edwards, Gaskill & Nash, 1998; Garcia, 2013; Kaya & Saurat, 2013;
Krasner, Rodeheaver, Sibbald & Woo, 2012).
In recent years, researchers have begun to monitor the prevalence and incidence
of STs, establish a common definition and valid classification systems, identify risk
factors, and develop preventative strategies. However, ST research remains in its infancy,
2

with very little emphasis placed on modifiable risk factors. Studies are required to
explore risk factors and establish prevention strategies (Carville, et al., 2014; Koyano, et
al., 2014; LeBlanc, et al., 2013).
Prevention of STs is considered the key to management (Hampton, 2010;
Sussman & Golding, 2011). It has been hypothesized that in the LTC setting, despite
their substantial impact on nursing workload, STs are minimized as trivial wounds and
are not afforded the attention such common and complex wounds warrant. Underreporting and minimization of the impact of STs has resulted in inconsistent and less than
effective prevention program implementation (LeBlanc, Baranoski, Holloway, Langemo,
& Regan, 2014; White, 2001). Few studies on STs have been published and many are
based on retrospective reviews of medical reports. It is believed that because STs have
historically been minimized and underreported by healthcare professionals, retrospective
reviews may provide an under-representation of the burden of STs (Sanada, Nakagami,
Koyano, Iizaka, & Sugama, 2015). Identification and validation of risk factors can
facilitate effective ST specific prevention strategies, yet very few studies have been
conducted to verify the assumed risk factors (LeBlanc et al., 2013; Sanada et al., 2015).
1.1 Theoretical Framework
General System Theory (GST). Given the lack of research devoted to the
epidemiology of STs, it is pragmatic to use a theoretical framework to guide and
coordinate research. Originally adapted from biological sciences, GST highlights the
principles of organization and inter-relatedness (von Bertalanffy 1927; Kazak, 1989).
Von Bertalanffy recognized that a fundamental aspect of living things is they are
comprised of many components and that there is an inter-relatedness among these parts.
3

The main theoretical principle of the GST is that a change in one part is associated with
change in all others (von Bertalanffy, 1927). The GST, as described by von Bertalanffy is
more than a model outlining aspects of reality. It is also a way of highlighting previously
overlooked or bypassed components of that reality. Exploring healthcare issues using the
GST allows healthcare professionals to visualize the full scope of the issue and recognize
the importance of relationships among its component parts (input/antecedents,
throughput/attributes and output/consequences) (Guo, Jacelon & Marquard, 2012).
Guo, Jacelon, and Marquard (2012) adopted the GST to display antecedents,
attributes and consequences related to palliative care. The authors viewed antecedents
and attributes as both modifiable and non-modifiable factors associated with palliative
care and used the model to highlight how these factors both independently and in
combination, affected the consequences or outcomes (approach to providing quality of
life to those receiving palliative care). A similar adaptation of the GST was undertaken in
the current study.
In the proposed framework, skin is viewed as the central system which, when
exposed to an input (antecedent) and throughput (attribute), can develop the output
(consequence of a ST). In the context of ST risk, inputs or antecedents include both
modifiable and non-modifiable variables which are assumed to contribute to heightened
ST risk (Figure 1). The throughput or attributes are those factors which allows the input
to be changed, in this case, changed to prevent STs. The output or consequence of the
input and throughput on the system (skin) is either the prevention or development of a
ST. The feedback loop provides a pathway for monitoring and evaluating inputs and
throughputs to decrease ST risk.
4

The GST was adapted to integrate the components of general health, mobility and
skin as outlined in the ISTAP ST risk assessment pathway as broad categories of ST risk
factors (antecedents/inputs) (Appendix A) (LeBlanc et al., 2013). The ISTAP ST risk
assessment pathway was developed based on a scoping literature review and a threephase Delphi study however, the pathway has not been validated (LeBlanc et al., 2013).
Attributes (throughput) influencing ST development include factors external to
the central system (skin) which can mediate the proposed ST risk factors to either
increase or decrease ST risk. Attributes associated with this proposed ST framework
include mechanical trauma (shear, friction and/or blunt force trauma) the knowledge,
attitudes and practices of healthcare professionals, caregivers and / or individuals, in
relation to ST prevention, the individual’s physical environment and the healthcare
setting’s policies and practices pertaining to ST prevention.
The framework facilitates the display of the intrinsic and extrinsic ST risk factors
and their consequences (ST development). As it pertains to STs, the framework (Figure
1) is in its infancy and will continue to evolve as more research is conducted and a better
understanding of the associated risk factors emerges. The aim is to use the framework as
a roadmap to support the ISTAP claims surrounding ST risk in relation to general health,
mobility and skin issues.
Intrinsic risk factors include those that occur within the body and may not be
modifiable or only partially modifiable. Whereas, extrinsic risk factors include those that
occur outside of the body and are potentially modifiable. Modifiable risk factors are
antecedents or attributes that can be adjusted or changed to prevent the development of a
disease or condition (Farage, Miller, Elsner, & Maibach, 2008). In relation to STs in the
5

aging population, the antecedents are intrinsic in nature however, their impact on ST risk
is presumed to be impacted by extrinsic attributes (Ellis & Gittins, 2015; LeBlanc et al.,
2017). One example includes the presumed increase risk for ST development among
those who require assistance with activities of daily living (ADLs). While the underlying
chronic disease or condition resulting in the need for assistance with ADLs may not be
modifiable, healthcare professionals and caregivers can mediate ST risk by: optimizing
disease management, maximizing self-care and altering the manner in which physical
care is provided in order to decrease ST risk (LeBlanc et al., 2017). The validation of the
antecedents and attributes related to heightened ST risk will allow healthcare
professionals to identify those at risk and establish a ST prevention programs. These
programs should target known modifiable risk factors to decrease the risk of ST
development.
The proposed ST framework (Figure 1) based on the GST, was used to guide this
thesis in two ways. First, the framework was used to organize the systematic literature
review into themes of potential risk factors. Second, the elements of the framework were
tested through statistical analysis as a means to verify the inclusion of these antecedents
as ST risk factors for individuals living in LTC. The results will enrich the ST literature
pertaining to ST risk factors and aid in the future development of a framework to predict
STs. In addition, the study is a first step in identifying the burden of STs in the Ontario
LTC setting. Further follow-up studies are needed to explore the inclusion of the
proposed attributes, and how these attributes can be modified to minimize the impact of
the antecedents (ST risk factors) in the LTC population.

6

Figure 1: Skin Tear Framework
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Chapter 2
Study Overview
The study encompassed two phases. Phase 1 involved a systematic literature
review to identify the prevalence, incidence and key/common ST risk factors among the
elderly population living in LTC. The purpose of the systematic review was to identify
and evaluate research on the prevalence, incidence and associated ST risk factors in the
aging population within the context of the ST framework (figure 1). Because several
seminal studies were conducted in the early 1990’s, this review included studies
investigating the prevalence, incidence and associated risk factors of STs between
January 1990 and June 2016. In March 2017, the systematic review was repeated (limited
to new articles published between June 2016 and March 2017), as a new publication was
brought to the researcher’s attention.
The purpose of phase 2 was to estimate the prevalence and incidence of STs in the
Ontario LTC population and to develop supporting evidence for the ST framework
(figure 1). Phase 2 was comprised of a point prevalence study and an incidence study
conducted one month after the point prevalence study in 4 Ontario LTC facilities. Risk
factors associated with ST development were explored. The findings from the present
study provide a better understanding of STs and their associated risk factors in the elderly
population living in LTC. This understanding will enrich the current literature which is
primarily based on expert opinion and aid in the development of evidence-based ST risk
assessment and prevention guidelines.
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2.1 Study Purpose
Phase 1
1.

Examine the reported risk factors for ST development in the LTC population in
both scientific and grey literature (grey literature was searched for references to
scientific publications) with the purpose of informing the data to be collected in
phase 2.

2.

Explore how STs are defined and documented in the scientific literature to
support the definition and ST classification used in phase 2.

3.

Explore the reported ST prevalence and incidence, including ST types and
anatomical location, in the LTC population in both scientific and grey literature
(grey literature was searched for references to scientific publications) with the
purpose of comparison with the prevalence and incidence in phase 2.

Phase 2.
4.

Estimate the burden of STs, including ST types and anatomical location, in the
Ontario LTC population through cross-sectional prevalence and prospective
incidence studies in the Ontario LTC setting.

5.

Verification of the antecedents to ST development included in the ST framework
(figure 1) ST in relation to individuals residing in the Ontario LTC setting.

2.2 Study Hypotheses
H1: The prevalence and incidence of STs including ST types and anatomical location in
the Ontario LTC population will be comparable to previously reported prevalence and
incidence studies.
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H2: Antecedents associated with ST development will include: sex, advanced age,
critical or chronic illness, aggressive behaviour, impaired cognition, impaired nutrition,
visual or auditory impairments, polypharmacy and effects of medications, dependence on
others for ADLs, fall risk, history of previous STs, skin changes associated with aging,
xerosis, pruritus, peripheral edema, photo-damage and heightened pressure injury risk.
2.3 Design
Phase 1. A systematic literature review was conducted to identify previously
identified risk factors. The risk factors identified in phase 1 were used to inform the data
collection tool for phase 2. The reported ST prevalence and incidence were used for
comparison with the ST prevalence and incidence determined in phase 2.
Phase 2. A prospective cohort study design (point prevalence and 1 month
incidence) was used to determine the risk factors associated with ST development in the
Ontario LTC population.
2.4 Research Questions
Phase 1.
1. How are STs defined and classified in the scientific literature?
2. What are the prevalence and incidence, including anatomical location, of STs
currently reported in the literature?
3. What are the risk factors for ST development currently reported in the literature?
Phase 2.
4. What are the prevalence and incidence, including ST type and anatomical
location, of STs in the elderly living in LTC?
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5. What are the key risk factors that predict the development of STs in the elderly
living in LTC?
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Chapter 3
Phase 1 Systematic Review
There have been three previously published systematic reviews pertaining to STs.
Rayner et al. (2015) conducted a review of the literature to explore patient and skin
characteristics related to ST development. However, they did not explore this in
conjunction with the reported overall prevalence and incidence of STs. They concluded
that more studies are required to determine the impact skin changes have on ST risk.
Strazzieri-Pulido, Peres, Campanili and Santos (2015) conducted a systematic
review of the reported ST prevalence and associated factors across all age groups but did
not include incidence studies in their review. They concluded there exists a broad range
of reported ST prevalence and that associated risk factors include advanced age and
requiring assistance with ADLs. In a second review, Strazzieri-Pulido, Peres, Campanili
and Santos (2017) explored the reported ST incidence and associated factors, and
reported a lack of quality studies and a broad range of reported incidence. They identified
that STs were associated with advanced age, impaired mobility, falls, sex (female),
dementia and a history of previous STs. They concluded that more research is needed to
validate the presumed risk factors (Strazzieri-Pulido, et al., 2017).
In addition to the above mentioned systematic reviews, the ISTAP ST risk
assessment pathway was the result of a scoping review and a three-phase Delphi study
(LeBlanc et al., 2013). The current systematic review included a detailed systematic
review of the published literature in order to evaluate the theoretical framework (figure
1), provide a synthesis of the literature and inform the data collection tools proposed for
phase two. The review adds to previous reviews by assessing the literature in relation to
12

ST burden and antecedents through the lens of the proposed ST framework. A systematic
review was chosen to include only high-quality literature and not necessarily include the
vast number of opinion based articles. The goal of the review was to identify and analyze
the information available pertaining to the prevalence and incidence of STs and the
potential ST risk factors.
3.1 Methodology
The systematic literature review was completed according to the
recommendations of the Joanna Briggs Institute (Aromataris & Pearson, 2014). The
search objective was to identify documents meeting the following inclusion criteria
(Table 1): literature identifying risk factors for ST development, prevalence and
incidence studies, and prevention of STs. No restriction was placed on language and
articles written in English, French, and Mandarin (translated by a bilingual
English/Mandarin individual) were included in the review (only English data bases were
searched). Articles in English and French were included as the researcher is bilingual in
these languages. A Mandarin ST prevalence study conducted in the LTC population was
included as the researcher had access to a translator (Mandarin to English). No
prevalence or incidence studies were found in other languages. The review included
references from 1990 onwards as several seminal articles were published in the early
1990’s. As previously stated, the initial search, included articles published between
January 1990 and June 2016. However, as a new pertinent article was identified in 2017,
the systematic review search was repeated in March 2017 (limited to new articles
published between June 2016 and March 2017).
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Despite ISTAP’s contention that these traumatic wounds found in the elderly
population should be called “skin tears”, there is no standardized terminology used to
describe STs. As a result of this lack of standardization, the search terms included not
only the term ST but also key words used in previous reviews and practice guidelines.
Search terms included: (adults or elderly or aged or aging or geriatric or older people)
and (skin tears or pre-tibial lacerations or lacerations or abrasions or geri-tear or
epidermal tear) and (epidemiology or prevalence or incidence). Because of the lack of
literature pertaining to STs, the search was not narrowed to those living in LTC or like
facilities. Inclusion criteria were studies investigating the prevalence and incidence of
STs, regardless of care setting that were available in full text. Studies pertaining to
individuals less than 18 years of age were not included. Case-control, cohort studies and
controlled trials were included in the review. However, conference abstracts, case reports,
book chapters, review articles, editorials, consensus documents, and guidelines were
excluded.
Table 1. Systematic Review Selection Criteria

Systematic Review Selection Criteria
1. Literature identifying risk factors for ST development, prevalence
and incidence studies, and prevention of STs
2. Articles published between January 1990 and June 2017
3. Studies pertaining to those 18 years of age and older
4. Search terms included: (adults or elderly or aged or aging or
geriatric or older people) and (skin tears or pre-tibial
lacerations or lacerations or abrasions or geri-tear or epidermal
tear) and (epidemiology or prevalence or incidence)
5. No limitation based on care settings
6. Case-control, cohort studies, controlled trials
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3.1.1 Systematic Review Research Questions
Systematic reviews aim to answer specific questions rather than provide general
summaries (Aromataris & Pearson 2014). The Population, Intervention, Comparison or
intervention and Outcome measures (PICO) method was used to aid in the formation of
the research questions, as suggested by Aromataris & Pearson (2014). The specific
review questions addressed were:
1. How are STs defined and classified in the scientific literature?
2. What are the prevalence and incidence, including anatomical location, of STs
currently reported in the literature?
3. What are the extrinsic and intrinsic risk factors for ST development currently
reported in the literature?
3.1.2 Search Strategy and Study Selection
The search was performed using Cumulative Index to Nursing and Allied Health
Literature (CINAHL), PubMed/ Medline, Excerpta Medica Database (Embase), Joanna
Briggs Institute (JBI), Google Scholar (first 6 pages), hand searching of reference lists,
key journals, and existing networks, relevant organizations, conferences and grey
literature (Tables 2). A professional librarian (Amanda Ross-White) from Queen’s
University, was consulted to finalize the search strategy.
The literature was reviewed by the primary investigator and by a member of
ISTAP. Titles were searched for subject match, selected titles had their abstracts
reviewed. Studies with abstracts which met the selection criteria were read in full and
scored to assess for quality using the STROBE (Appendix B) (Vandenbroucke, et al.,
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2007) and GASPI (Appendix C) (Loney, Chambers, Bennett, Roberts, & Stratford, 1998)
scoring systems by both the primary investigator and an ISTAP member.
The Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) (Appendix B) statement contains a checklist of 22 items which relate the title,
abstract, introduction, methods, results and discussion sections of articles. The purpose of
the STROBE statement offers guidance for the critical appraisal and interpretation of
observational studies (Vandenbroucke, et al., 2007). The 22 items are each scored from 0
(absent) to 1 (present). Strazzieri-Pulido et al. (2015) recommended converting the scores
to a percentage and using 50% as the acceptable quality to be included in the review.
The Guidelines for Critically Appraising Studies of Prevalence or Incidence of
Health Problems (GASPI) (Appendix C) consists of eight questions designed to assess
the adequacy and accuracy of the literature in relation to the validity of the study design,
interpretation and reporting of the results. Each of the eight criteria are scored from 0
(absent) to 1 (present) (Loney, et al., 1998). While Loney et al. provided the guidelines
for appraising prevalence and incidence studies, they did not provide cut-off scores or a
means of interpreting them. Strazzieri-Pulido et al. (2015) recommended studies
obtaining 4 points or greater be considered as of good quality. Thus, articles receiving a
STROBE score of 50% or greater and/or GASPI score of 4 or higher were included in the
review. Selections and scoring were reviewed by a member of ISTAP.
The literature was assessed and grouped by study type, findings, and populations
studied to aid in the synthesis of the findings (Munn, Tufanaru & Aromataris, 2014). This
provided an overview of the main areas of interest and consequently highlighted
significant gaps in the literature and allowed for comparisons across many types of
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literature sources (Munn, et al., 2014). Each study was assessed for operational
definitions pertaining to STs and ST classification, anatomical locations for STs and
reported prevalence and incidence. Each study was then assessed for reported risk factors,
which were then divided into emerging ST risk factor themes.
The literature findings scoring greater than 50% via the STROBE statements
and/or having a score of 4 or greater using the GASPI were included in the review and
organized thematically. The selected studies were analyzed descriptively and the results
were recorded by full reference, methodology (including scales or scoring systems and
statistical methods), results (prevalence, incidence, population and risk factors associated
with STs) STROBE and GASPI scores (Appendix D).
Systematic reviews have a key strength in that they provide rigorous and
transparent methods for mapping areas of research. Despite this rigor, it is recognized
that there may be risk factors remaining undiscovered (Aromataris & Pearson, 2014;
Munn, et al., 2014). To address this possibility, reference lists of the selected articles
were hand searched for additional references. In addition, the results of the systematic
review were presented to an expert panel (ISTAP) for review and feedback. Based on
their expert opinion, no further searches were conducted. By including the perspectives of
others with knowledge of, and a vested interest in, the area of study, there is an additional
dimension to the review process, decreasing the chance of missing valuable information
(Munn, et al., 2014).
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Table 2: Systematic Review Search Strategy
Systematic Review Search Strategy
#
Search key-word/ Descriptor
1
Adults or Elderly or Aged or Aging or Geriatric or
Older People
2
Skin Tears or Pre-tibial Lacerations or Lacerations
or Abrasions or Geri-tear or Epidermal tear
6
Prevalence or Incidence or Epidemiology
7
#1 and #2 and #3

3.2 Results
Five English databases (Tables 3 and 4, Figure 2) were searched, resulting in
4,700 articles. The articles were title screened after the removal of 2,415 duplications,
resulting in 2,285 articles screened. Following the screening, 2,126 articles which did not
meet the inclusion criteria were discarded, leaving 159 articles for abstract review.
Reference lists from the 159 articles were hand-searched for additional references and
resulted in the inclusion of 3 articles for full article read.
Of the remaining articles, 136 were discarded as they did not meet the inclusion
criteria. Discarded articles included: conference abstracts, case reports, review articles,
editorials, consensus documents, and guidelines. Twenty-six articles meet the search
criteria. Of these 26 articles, 3 did not score greater than 50% via the STROBE
statements and/or received a score of less than 4 using the GASPI and were not included
in the review (Birch & Coggins, 2003; Carville & Lewin, 1998; Lopez, Dunk, Cubit,
Parke, Larkin, & Trudinger, 2011). The repeat review of the 5 data bases in March 2017
resulted in the addition of one article (Skiveren, Wahlers, & Bermark, 2017) meeting the
inclusion criteria. Twenty-four articles were included into the review (Appendix D). One
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study (Hsu & Chang, 2010) required translation (Mandarin to English) prior to inclusion
into the review.
Articles included 12 prevalence studies, 10 incidence studies; 1 case-control study
and 1 randomized controlled trial. Study settings included: LTC (11), acute care
(including emergency departments and intensive care units) (8), palliative care and cancer
units (2), rehabilitation center (1) and home care (2). The geographical areas of the
studies included in the review were from Australia/New Zealand (8), North America (9)
Asia (5), South America (1) and Europe (1) (Appendix D).
Sample sizes were variable from 10 to 724 for single facility studies and 5,000 to
203,035 for the two studies using administrative data. Only two studies (Carville et al.,
2014; Lewin, Newall, Alan, Carville, Santamaria & Roberts, 2015) reported sample size
calculations. All other studies reported the use of convenience sampling with no sample
size calculations reported, therefore it is difficult to ascertain if the studies were
adequately powered (Anderson, Langemo, Hanson, Thompson & Hunter, 2013).
None of the 24 studies included in the review reported the confidence intervals for
the prevalence or incidence. Confidence intervals are used to provide the amount of
variability around the estimate of the prevalence and incidence. Lack of inclusion of
confidence intervals related to the prevalence and incidence results in less than perfect
scores on the STROBE (Vandenbroucke, et al., 2007) and the GASPI (Loney, Chamber,
Bennett, Roberts, & Stratford, 1998) scores.
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Table 3: Studies Identified According to Databases
Databases

Identified Studies
N
%
Embase
2359
50.0
Medline
1603
34.0
PubMed
367
8.0
CINHAL
359
7.6
JB
12
0.2
Cumulative Index to Nursing and Allied Health Literature (CINAHL)
Excerpta Medica Database (Embase)
Joanna Briggs Institute (JBI)
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Figure 2: Systematic Review Flowchart
Cumulative Index to Nursing and Allied Health Literature (CINAHL)
Excerpta Medica Database (Embase)
Guidelines for Critically Appraising Studies of Prevalence or Incidence of Health
Problems (GASPI)
Joanna Briggs Institute (JBI)
The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
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Table 4: Systematic Review Results Overview
Author

Year

Country

Setting

Incidence

Prevalence Skin Tear
Classificatio
n System
4.6%
ISTAP

Skiveren, Wahlers,
& Bermark
Chang, Carville, &
Tay
Koyano, et al.

2017

Denmark

LTC

--

2016

Singapore

AC

--

6.2%

STAR

--

77%

5

2016

Japan

LTC

--

STAR

✓

87%

6

Woo, et al.
Sanada, et al.
Lewin, et al.
Carville, et al.

2015
2015
2015
2014

Canada
Japan
Australia
Australia

LTC
LTC
AC
LTC

26.0%
---

-STAR
STAR
STAR

✓
✓
✓

72%
90%
90%
90%

5
7
7
7

Koyano et al.
LeBlanc,
Christensen, Cook,
& Gutierrez
Maida, Ennis, &
Corban
Amaral, Pulido, &
Santos
Kennedy & Kerse

2014
2013

Japan
Canada

LTC
LTC

1.1 /1000
person
days
-3.8%
-10.6/1000
person
days
---

3.9%
22.0%

STAR
PayneMartin

✓
✓

87%
90%

7
6.5

2013

Canada

PC

--

14.5%

--

--

77%

5

2012

Brazil

--

3.3%

--

✓

87%

5.5

2011

72%

5

2011

PayneMartin
STAR

✓

Mulligan, Prentice,
& Scott
Bajwa, Arasi,
Canabal, & Kramer
Hsu & Chang

New
Zealand
Australia

Cance
r Unit
ED

--

58%

5

2010

--

--

74%

6

PayneMartin
--

✓

90%

6

--

58%

5

---

---

64%
61%

6
6

PayneMartin
PayneMartin

--

68%

6.5

✓

58%

4

6.7%
9.2%9.6%
--

Risk
STROBE GASP
Factors
I
Reported
✓
77%
6

HC

--

USA

ICU

59.0%

2010

Taiwan

AC

--

11.1%

Santamaria,
Carville, & Prentice
Bank & Nix
Carville & Smith

2009

Australia

AC

--

2006
2004

USA
Australia

Rehab
HC

8.9%
--

8.0%11.0%
-19.5%

McErlean, et al.

2004

Australia

AC

--

11.0%

McGough-Csarny &
Kopac

1998

USA

LTC

--

--

Everett & Powell

1994

Australia

AC

--

--

✓

50%

4

White, Karam, &
Cowell
Malone, Rozario,
Bavinski, &
Goodwin
Payne & Martin

1994

USA

LTC

--

--

✓

50%

4

1991

USA

LTC

22/month
(~6.3%)
14.0%/
month
0.9 /pt/
year

--

--

✓

77%

5

1990

USA

LTC

2.2%

--

--

✓

54%

4

Acute Care (AC), Emergency Department (ED), Home Care (HC), Guidelines for
Critically Appraising Studies of Prevalence or Incidence of Health Problems
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(GASPI), Intensive Care Unit (ICU), International Skin Tear Advisory Panel
(ISTAP), Long-term Care (LTC), Palliative Care (PC), Rehabilitation Centre (Rehab)
Skin Tear Audit Research Tool (STAR), Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
3.2.1 Defining and Classifying Skin Tears
Defining Skin Tears
All the studies reviewed used the same terminology, “skin tear”, to describe the
wounds rather than one of the other search terms. There were two different definitions for
STs demonstrating inconsistency in the literature defining STs. While regionally there
were no patterns regarding the definition that was used, it was found that studies
published in 2011 or earlier predominantly used the non-validated definition set forth by
Payne and Martin (1990, p. 27), “A skin tear is a traumatic injury occurring on the
extremities of older adults as a result of shearing or friction forces which separate the
epidermis from the dermis”. Whereas, studies conducted after 2011 referenced the
definition proposed and validated using a three-phase Delphi methodology by ISTAP
(LeBlanc et al., 2011). The ISTAP definition defines a ST as, “a wound caused by shear,
friction, and /or blunt force resulting in separation of the skin layers. A skin tear can be
partial-thickness (separation of the epidermis from the dermis) or full-thickness
(separation of both the epidermis and the dermis from underlying structures)” (LeBlanc,
et al., 2011, p. 6).
Classifying Skin Tears
Skin Tears were found to be classified using the Payne and Martin ST
classification systems (based on estimating the percentage of skin loss) (Appendix E)
(Payne & Martin, 1993) (Table 5), Skin Tear Audit Research Classification System
(STAR) (based on percentage of skin loss in combination with presence or absence of
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viable tissue) (Appendix F) (Carville, et al., 2007) (Table 6), or the ISTAP ST
Classification System (a simplified version of the Payne-Martin classification system)
(Appendix G) (LeBlanc, Baranoski, Holloway & Langemo, 2013) (Table 7). The Payne
and Martin and STAR classification systems were based on the Payne and Martin ST
definition, while the ISTAP ST classification system was based in the ISTAP ST
definition. The 3 systems differ based on validity, reliability and utility, with only the
STAR and ISTAP classifications systems laying claims to validity and reliability
(Appendix H). The Payne and Martin and the STAR classifications systems were the
most frequently used and there was a broad range of distribution among the various ST
types. In eleven studies, ST classification was not reported (Amaral, Pulido & Santos,
2012; Bajwa, Arasi, Canabal & Kramer, 2010; Bank & Nix, 2006; Carville & Smith,
2004; Everett & Powell, 1994; Maida, Ennis, & Corban, 2012; Malone, Rozario,
Bavinski, & Goodwin, 1991; Payne & Martin, 1990; Santamaria, Carville, & Prentice,
2009; White, Karam, & Cowell, 1994; Woo, Sear, Almost, Wilson, Whitehead &
VanDenKerkhof, 2015).

Table 5: Payne-Martin Skin Tear Classification System Distribution of Reviewed
Studies (n=5)
Payne-Martin ST Classification System

Range reported
among the studies
Type 1a (linear type no skin loss)
17% - 20%
Type 1b (flap type no skin loss)
6% - 20%
Type 2a (flap type < 25% skin loss)
5% - 80%
Type 2b (flap type >25% skin loss)
5% - 20%
Type 3 (complete flap loss)
66% - 80%
(Hsu & Chang, 2010; Kennedy & Kerse, 2011; LeBlanc, Christensen, Cook, & Gutierrez,
2013; McErlean, et al. 2004; McGough-Csarny & Kopac, 1998)
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Table 6: STAR Skin Tear Classification Distribution of Reviewed Studies (n=7)
STAR ST Classification System

Range reported
among the studies
7% - 31%
7% - 32%
7% - 10%

Type 1a (no skin loss, skin is not pale, darkened or dusky)
Type 1b (no skin loss, skin is pale, darkened or dusky)
Type 2a (flap type, edges cannot be re-approximated, skin or
flap is not pale, darkened or dusky)
Type 2b (flap type, edges cannot be re-approximated, skin or
7% - 68%
flap is pale, darkened or dusky)
Type 3 (complete flap loss)
6% - 43%
(Amaral, Pulido, & Santos, 2012; Carville, et al., 2014; Chang, Carville, & Tay, 2016;
Koyano, et al., 2016; Koyano, et al., 2014; Lewin, et al., 2015; Mulligan, Prentice, &
Scott, 2011; Sanada, et al., 2015)

Table 7: International Skin Tear Advisory Panel Skin Tear Classification System
Distribution, Study Reviewed (n=1)
ISTAP Skin Tear Classification System
Type 1 (linear or flap with no skin loss)
Type 2 (partial flap loss which cannot be repositioned to cover
the wound bed)
Type 3 (total flap loss exposing entire wound bed)
(Skiveren, Wahlers, & Bermark, 2017)

Range reported
among the studies
40%
40%
20%

3.2.2 Anatomical Location of Skin Tears
It has been previously assumed that STs in the aging population occur primarily
on the extremities and many prevention strategies have been limited to preventing STs on
those areas (Payne & Martin, 1990; Sanada et al., 2014). In contrast to this, expert
opinion is such that STs can occur anywhere on the body and prevention strategies should
include the entire body (Carville, et al., 2014; Ellis & Gittins, 2015; LeBlanc et al., 2014;
Rayner et al., 2015). Only 12 studies included in this review addressed the anatomical
location of STs (Bajwa et al., 2010; Carville & Smith, 2004; Chang, Carville, & Tay,
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2016; Everett & Powell, 1994; Hsu & Chang, 2010; Koyano et al., 2016; LeBlanc, et al.,
2013; Malone, et al., 1991; McGough-Csarny & Kopac, 1998; Payne & Martin, 1990;
Sanada, et al., 2015; White, Karam & Cowell, 1994) (Table 8).
Upper extremities followed by the lower extremities were reported to be the most
common ST locations. There was a broad range of prevalence of locations found among
the reports. This could be attributed to data collection methods as not all studies
completed a head to toe assessment. Four studies assessed only the upper and lower
extremities (Chang, Carville, & Tay, 2016; Koyano et al., 2016; LeBlanc, et al., 2013;
Sanada, et al., 2015).
Bajwa et al. (2010) conducted a retrospective chart audit of 17 individuals who
underwent automated prone positioning and axial rotation in an intensive care unit. They
attributed STs to the automated positioning and reported STs occurred on the chest
(29%), face (24%), arm (18%), foot (12%), abdomen (6%) and legs (6%). Studies are
required to establish prevalence of STs on all anatomical locations to ensure that all
potential risk factors for STs are explored and prevention strategies established.
Table 8: Anatomical Location of Skin Tears Distribution
ST Location

Range

Lower
Extremities

7%-57%

Upper
Extremities

50%-80%

Back

2%-3%

Study
Chang, Carville, & Tay, 2016; Koyano et al., 2016; Sanada, et
al., 2015; LeBlanc, Christensen, Cook, & Gutierrez, 2013; Hsu
& Chang, 2010; Carville & Smith, 2004; McGough-Csarny &
Kopac, 1998; Everett & Powell, 1994; White, Karam &
Cowell, 1994; Malone, et al., 1991; Payne & Martin, 1990
Chang, Carville, & Tay, 2016; Koyano et al., 2016; Sanada, et
al., 2015; LeBlanc, Christensen, Cook, & Gutierrez, 2013; Hsu
& Chang, 2010; Carville & Smith, 2004; McGough-Csarny &
Kopac, 1998; Everett & Powell, 1994; White, Karam &
Cowell, 1994; Malone, et al., 1991; Payne & Martin, 1990
McGough-Csarny & Kopac, 1998; Everett & Powell, 1994
26

Head/ Face

3%-4%

McGough-Csarny & Kopac, 1998; Everett & Powell, 1994

3.2.3 Prevalence and Incidence of Skin Tears
Skin Tear Prevalence
A broad range of ST prevalence was found (Table 9). Comparisons of reported ST
prevalence are hindered by study design and setting. Not all the prevalence studies were
specifically designed to study STs. In several studies, ST prevalence was reported as part
of a general wound audit and skin and individual characteristics specific to ST
development were not explored (Maida, Ennis, Corban, 2012; Mulligan, Prentice &
Scott, 2011; Santamaria, Carville, & Prentice, 2009; Woo et al., 2015). Carville et al.
(2014) reported that variations of ST prevalence in the literature could be related to
differing populations (acute care versus LTC) and study designs (administrative data,
prospective and retrospective designs).
The prevalence of STs was reported to be between 6.2% to 11.1% in acute care
(Hsu & Chang, 2010; McErlean et al., 2004; Santamaria, Carville & Prentice, 2009),
3.3% to 14.3% in palliative care (Amaral, Pulido & Santos, 2012; Maida, Ennis &
Corban, 2013), 19.5% in the homecare setting (Mulligan, Prentice & Scott, 2011) and
3.9% to 26.0% in LTC (Koyano et al., 2014; LeBlanc, Christensen, Cook & Gutierrez,
2013; Skiveren, Wahlers, Bermark, 2017; Woo et al., 2015).
McErlean et al. (2004) reported an overall prevalence of 11.1% in one acute care
facility in Australia. They also reported prevalence by unit: orthopedics (4.0%), palliative
care (27.0%), LTC (18.5%), medicine (21.7%), psychiatry (4.5%) and rehabilitation
(7.1%). Prevalence of STs appears to differ between geographical areas. Canadian studies
in the LTC population reported higher prevalence than those found elsewhere. However,
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comparison is difficult due to differences in study designs, samples sizes and operational
definitions.
Table 9: Prevalence of Skin Tears by Setting and Geographical Area
Study

Year

Prevalence

Setting

Design

2017

Sample
Size
N=140

Skiveren,
Wahlers, &
Bermark
Chang,
Carville, &
Tay
Woo, et al.

Geographical
Area
Denmark

4.6%

LTC

Crosssectional

2016

N=144

6.2%

AC

Crosssectional

Singapore

2015

N=14,607

26.0%

LTC

Canada

Koyano, et al.

2014

N=410

3.9%

LTC

Secondary
Data
Analysis
Crosssectional

LeBlanc,
Christensen,
Cook, &
Gutierrez
Amaral,
Pulido, &
Santos
Maida, Ennis,
& Corban
Mulligan,
Prentice, &
Scott
Hsu & Chang,

2013

N=113

22.0%

LTC

Crosssectional

Canada

2012

N=157

3.3%

PC

Crosssectional

Brazil

2012

N=282

14.5%

PC

Canada

2011

N=5000

9.2%-9.6%

AC

Crosssectional
Crosssectional

2010

N=724

11.1%

AC

Crosssectional
Crosssectional

Taiwan

Japan

Australia

Santamaria,
2009
N=5800
8.0%AC
Australia
Carville, &
11.0%
Prentice
McErlean, et
2004
N=187
11.0%
AC
CrossAustralia
al.
sectional
Carville &
2004
N=155
19.5%
HC
CrossAustralia
Smith
sectional
Acute Care (AC), Home Care (HC), Long-term Care (LTC), Palliative Care (PC)
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Skin Tear Incidence
Six incidence studies included in the review were conducted in the LTC setting
(Table 10). Incidence ranged from 2.2%-16.0% (Carville et al., 2014; Payne & Martin
1990; Sanada et al., 2015; White, Karam & Cowell, 1994). Koyano et al. (2016) reported
1.1 ST/1000 person days. Malone, Rozario, Bavinski and Goodwin (1991) reported
incidence as 0.9 ST/patient/year, hypothesizing that this translates to more than 1.5
million STs occurring per year among individuals living in the LTC setting in the United
States. The studies with the largest incidence reports were retrospective studies involving
review of incident reports and were conducted in the 1990’s (Malone et al., 1990; White,
Karam & Cowell, 1994). It must be appreciated that the healthcare climate in the LTC
setting may have changed over the past two decades since the studies were conducted and
may not be comparable to more recent studies.
Incidence of STs was reported to be 10.6/1000 person-days (Carville et al., 2014)
in the acute care setting, 6.7% in the emergency department (Kennedy & Kerse, 2011),
and 8.9% (Bank & Nix, 2006) in the rehabilitation setting. Bajwa et al. (2010) reported a
59.0% incidence in intensive care patients who required automated prone positioning. Of
the incidence studies, only Carville et al. (2014) reported sample size and adequate study
power. Variations in study designs (retrospective and prospective cohort studies) in
various settings (LTC, acute care and emergency departments) render comparisons of the
results difficult. Several studies did not report overall incidence, but rather described the
properties associated with the observed STs (Everett & Powell, 1994; McGough-Csarny
& Kopac, 1998). No Canadian incidence studies were found.
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Table 10: Incidence of Skin Tears by Setting and Geographical Area
Study

Year

Koyano et
al.
Sanada et
al.
Carville,
et al.
Kennedy
& Kerse
Bajwa et
al.
Bank &
Nix
White,
Karam &
Cowell
Everett &
Powell

2016

Sample
Size
N=149

Incidence

Setting

Design

1.1/1000
person days
3.8%

LTC

LTC

N=2401

10.6/1000
person days
6.7%

2010

N=17

59.0%

ICU

2006

N=209

8.9%

Rehab

1994

N=120

14.0
%

LTC

Prospective
cohort
Prospective
cohort
Randomized
control trial
Prospective
cohort
Prospective
cohort
Retrospective
cohort
Retrospective
chart review

2015

N=358

2014

N=424

2011

1994

N=347

133 STs
averaging
22/month
(~6.3%)
0.9 STs/
patient/year
2.2%

AC

LTC

ED

Retrospective
cohort

Geographical
Area
Japan
Japan
Australia
New Zealand
United States
United States
United States

Australia

Malone et 1990
N=349
LTC
Retrospective United States
al.
chart review
Payne &
1990
N=896
LTC
Prospective
United States
Martin
cohort
Acute Care (AC), Emergency Department (ED), Home Care (HC), Intensive Care Unit
(ICU), Long-term Care (LTC), Palliative Care (PC), Rehabilitation Centre (Rehab)
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3.2.4 Emerging Themes
Intrinsic and Extrinsic Risk Factors Associated with Skin Tear Development
The studies were reviewed for factors which were reported to be associated with
ST risk. These factors were then divided into themes (general health, mobility and skin)
as outlined in the ST framework (figure 1).
General Health
Advanced Age. Six of the studies included in this review did not report on the
influence of advancing age on ST development (Bank & Nix, 2006; Chang, Carville &
Tay, 2016; Koyano et al., 2014; LeBlanc, Christensen, Cook & Gutierrez, 2013; Sanada,
et al., 2015; Skiveren, Wahlers & Bermark, 2017).
Of the studies which did report on the influence of age (n=11) on ST
development, being 65 years of age and older was seen as a contributing factor to ST
development, (Amaral, Pulido, & Santos, 2012; Bajwa, et al., 2010; Bank & Nix, 2006;
Carville & Smith, 2004; Chang, Carville, & Tay, 2016; Hsu and Chang, 2010; Kennedy
& Kerse, 2011; Maida, Ennis, & Corban, 2012; Malone, et al., 1991; McGough-Csarny &
Kopac, 1998; Santamaria, Carville, & Prentice, 2009). Chang, Carville & Tay (2016)
indicated that individuals aged 80-89 years of age demonstrated an increased prevalence
of STs compared to younger age groups. However, other than Hsu and Chang, none of
the studies reported confidence intervals.
Santamaria, Carville, and Prentice (2009) and Carville and Smith (2004) reported
that skin tears represented the largest group of wounds amongst the aging population but
did not define “aging population” and did not provide confidence intervals or levels of
significance. Supporting this claim, Woo et al. (2015) reported STs to be the most
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prevalent wound etiology found in the LTC population. Malone et al. (1991) concluded
that in the LTC settings, individuals over 95 years of age had a higher incidence of STs
(p=0.043) than individuals less than 95 years of age and in particular, females over the
age of 95 in comparison to men over 95 years of age (p=0.012) were at higher risk. In
contrast, in an acute care study, Hsu and Chang (2010) found that as age increased by one
year, the odds of a ST occurring decreased (OR .97, (95% CI .95-.99), p=.025). They
explained this difference may have been related to the study population and the higher
number of critically ill individuals less than 65 years of age. This review highlights that
advanced age may be associated with heightened ST risk and warrants further study.
Sex. Carville, et al. (2014) (p=0.08) and Hsu & Chang (2010) (p=0.87) reported
no difference in relation to sex. LeBlanc, Christensen, Cook, & Gutierrez (2013) reported
being male was significant (X2=5.56, p=0.018), whereas McGough-Csarny & Kopac
(1998) reported that being female was associated with higher ST risk. However, no
statistics were provided. No other studies in the review addressed possible sex differences
in their publications.
Critical/ Chronic Disease. Koyano (2014) and Hsu & Chang (2010) both
reported no significant relationship between ST development and chronic/critical illness.
However, Bajwa, Arasi, Canabal, & Kramer (2010) reported a very high, 59% prevalence
of STs in critically ill patients requiring automative prone positioning in the intensive
care setting. This could be indicative that these individuals are at higher risk of ST
development.
McGough-Csarny and Kopac (1998) reported no difference between those with
and without STs in relation to chronic illness. However, they hypothesized that this could
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be because most individuals who live in LTC have multiple co-morbidities. Lewin et al.
(2015) reported that a higher Charlson Comorbidity Index (CCI) score, equating to
greater number of co-morbidities (Quan, Couris, Fushimi, Graham, Hider &
Sundararajan., 2011), was significant in univariate analysis but did not factor in the
multivariate analysis. No other studies addressed the relationship between chronic or
critical illness on ST development.
Aggressive Behaviour. It has been reported that among individuals who develop
STs in LTC, a high proportion of them are resistant to care (Payne & Martin, 1990;
White, Karam, & Cowell, 1994). Supporting this claim, Everett & Powell (1994) reported
that 22% of individuals with a ST also displayed aggression, however, they provided no
further statistical analysis. In an exploratory cross-sectional study (n=157) in an acute
care facility, Amaral, Pulido, and Santos (2012) indicated that the presence of agitated
behaviour resulted in a higher probability of ST development (p=0.042). Malone et al.
(1991) indicated that 3.7% (n=24) of individuals who developed a ST displayed
aggressive behaviour. The terms aggressive behaviour, agitated behaviour or resisting
were not operationalized in the studies, making comparisons difficult.
LeBlanc Christensen, Cook, & Gutierrez (2013) assessed the association between
ST development and aggressive behaviour in a Canadian study in LTC (n=113). They
used the validated aggressive behaviour scale (ABS) from the RAI-MDS data sets
(Resident Assessment Instrument (RAI) involves a person-specific assessment, involving
data recorded on a Minimum Data Set (MDS) form (LeClair, Stolee & Curtin-Telegdi,
2010)). The authors reported that higher ABS scores (indicating greater degree of
aggressive behaviour) were not found to be related to STs. This review supports that
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aggressive behaviour may by associated with heightened ST risk, further study is needed
to explore this potential risk factor.
Cognitive Impairment. It has been reported that among individuals who develop
STs in LTC, a high proportion of them have altered cognitive status (Payne & Martin,
1990; White, Karam & Cowell, 1994). Supporting this claim, Everett & Powell (1994)
reported that 42% of individuals with a ST also displayed altered cognitive status. No
further statistical analysis was provided. A Canadian study in LTC (n=113), using the
validated cognitive performance scale (CPS) scores from the RAI-MDS data sets to
measure cognitive impairment, reported that individuals with CPS scores indicative of
altered cognitive status demonstrated a relationship to STs (X2 = 64.168, P < .0001)
(LeBlanc, Christensen, Cook & Gutierrez, 2013).
McGough-Csarny & Kopac (1998) measured cognitive status with the Mini
Mental State Exam (MMSE), a validated tool used for measuring altered cognitive status
(Folstein, Folstein & McHugh, 1975). However, they did not find that cognitive status
was directly related to ST development. An Australian study, that also used the MMSE,
found significance on univariate analysis between cognition and ST development
(p=0.0138). However, cognition was no longer significant in the multivariate logistic
regression model (Lewin et al., 2015).
Nutrition Status. None of the studies assessed nutritional status using a validated
tool. McGough-Csarny and Kopac (1998) explored the impact nutritional status has on
ST development reporting that 69% of individuals with a ST displayed albumin levels
below normal limits (mean albumin levels 3.2g/dl.) In addition to albumin levels,
McGough-Csarny and Kopac identified diminished appetite in 66% of individuals,
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nutritional compromise in 68 and requiring assistance with feeding in 60%. They did not
provide further statistical analysis. Hsu and Chang (2010) reported no significance
between albumin levels and ST development (OR 1.16, 95% CI 0.8-3.83, p=0.745).
Polypharmacy/ Corticosteroids/ Anticoagulants. McGough-Csarny & Kopac
(1998) reported that a significant number of individuals who developed STs were
receiving greater than 5 medications daily (mean 5.76). They hypothesised that this
predisposed individuals to have a higher falls risk and thus ST risk. No statistical analysis
was provided. Hsu and Chang (2010) found that taking more than 5 medications was
significant for the development of STs (p<.05).
Several studies explored the use of certain medications and ST development. In
particular, corticosteroids are believed to contribute to skin atrophy and anticoagulants
are thought to increase the risk for ecchymosis (Carville et al., 2014; LeBlanc,
Christensen, Cook & Gutierrez, 2013; Lewin et al., 2015). Carville et al. (2014) reported
that corticosteroid use was a contributory factor to ST development. However, they did
not provide statistical evidence. Lewin et al. (2015) reported no correlation between use
of corticosteroids and the risk of STs. LeBlanc Christensen, Cook, and Gutierrez (2013)
reported that anticoagulants were not significant to the development of STs in their study.
Pressure Injury/Ulcer Risk. Pressure ulcer risk is frequently assessed using the
validated Braden scale. The Braden scale is comprised of sub-scores addressing the areas
of: sensory perception, moisture, activity, mobility, nutrition and friction and shear. Each
sub-score is ranked 1-4 (higher score equates to decreased risk). The sum of the scores
provides the Braden risk score. Lower scores represent higher pressure ulcer risk
(Braden, 2012). A 2010 cross-sectional study in Brazil reported that individuals with STs
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had an increased risk for pressure injuries as demonstrated by low Braden Scale scores (p
=0.026). The researchers did not assess the sub-scores of the Braden scale for
significance (Amaral et al., 2012). Sanada et al. (2014) (n=368) assessed total Braden
scores in addition to sub-scores. They concluded that while lower total Braden scores
indicating high risk for pressure injuries (OR 0.10, 95% CI 0.01-0.87, p =0.026) were
linked to ST development, individual sub-scores were not significant. In contrast, Koyano
et al. (2014) (n=410) and in a follow-up study (Koyano, et al., 2016) (n=149), reported no
correlation between ST development and lower Braden scale scores.
Mobility
Activities of Daily Living (ADLs) / Mobility Related Issues. Several studies
reported a link between assistance with ADLs and ST development. A descriptive study
assessing STs risk, identified dependency on others in 65% and that poor mobility and
use of an assistive device was present in over 40% of the study population (McGoughCsarny & Kopac, 1998). They operationalized assistance with ADLs using the Katz ADL
rating scale. This scale measures an individual’s ability to perform ADLs. Lower scores
are indicative of increased assistance with ADLs (Katz, Downs, Cash, & Grotz, 1990).
Carville et al. (2014) reported that those requiring high care (increased assistance with
ADLs) developed a higher percentage of STs (p=0.018).
Lewin et al. (2015) reported that the inability to reposition independently was
associated with higher ST risk (OR 2.3, CI 1.3-4.0). They hypothesised that when
vulnerable individuals require manual handling by healthcare providers for repositioning,
the individual is exposed to increased potential trauma to fragile skin. Carville et al.
(2014) identified that 69% of STs occurred in individual’s bedrooms and that 14% of STs
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occurred during the hours of 6:00 – 8:00 am. They concluded that this was indicative that
STs were occurring while the individuals were being transferred in and out of bed or
were receiving care.
A cross-sectional Brazilian study reported that individuals with STs had lower
levels of functional ability (p=0.031) (Karanofsky scale (low scores indicate higher risk)
(Crooks & Waller, 1991)), reporting a significant link between lower scores and ST
development (Amaral, Pulido, & Santos, 2012). Similarly, LeBlanc, Christensen, Cook,
& Gutierrez (2013), measured ADL functioning with the RAI-MDS ADL scores (higher
scores equate to increased assistance with ADLs (LeClair, Stolee, & Curtin-Telegdi,
2010)). Individuals with STs were reported to have higher ADL scores (X2=53.903,
p<0.001). Requiring assistance with ADLs was shown in this review to be associated
with ST development. Further study is required to explore this association in the LTC
population.
Fall Risk. Several studies concluded that having a higher risk of falling
heightened the risk of ST development (Everett & Powell, 1994; Malone, Rozario,
Bavinski, & Goodwin, 1991; White, Karam, & Cowell, 1994). However, these studies
did not operationalize falls risk nor quantify how a heightened falls risk is linked to ST
development.
Malone, Rozario, Bavinski, and Goodwin (1991) reported falls risk as a
contributor to ST risk, citing that 6.2% of STs were attributed to the result of a fall.
Altered or unsteady gait and the increased subsequent falls risk has been reported in
several studies to be linked to increased ST risk (Everett & Powell, 1994; White, Karam,
& Cowell, 1994). However, no statistical analysis was provided in either study. Further
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study is needed to determine if there is a correlation between the prevalence of falls in the
LTC population and STs.
Skin
History of Previous Skin Tears. Early prevalence studies reported that 70-79%
of individuals who presented with a ST had a history of a previous ST (McGough-Csarny
& Kopac, 1998; Payne & Martin, 1990). A more recent prevalence study reported that
20% (X2=3.398; p<0.05) of individuals with a ST experienced a previous ST (LeBlanc,
Christensen, Cook, & Gutierrez, 2013). Skiveren, Wahlers, and Bermark (2017) found
that 83.3 % (p<0.001) of individuals with a ST had a ST history. Sanada et al. (2015)
reported increased odds for ST development when individuals have a history of previous
STs (OR 15.4, 95% CI 3.5-67.4, p<0.001). They did not hypothesize as to why their
reported confidence interval for ST history was so broad (CI 3.5-67.4), nor did they
provide sample size calculations for their study. In a case-control study, Lewin et al.
(2015) reported having a history for STs was associated with ST development (OR 5.4,
95% CI 2.7-10.9, p<0.05). This review provided compelling evidence that those with a
history of STs have an increased risk for future ST development.
Skin Changes Associated with Aging. Payne and Martin (1993) first reported
that intrinsic skin changes related to aging contributed to ST development. They followed
10 individuals over the age of 50 for 3 months to identify factors contributing to ST
development. They concluded that ecchymosis, senile purpura and thinning skin,
contributed to ST risk. Statistical analysis was not included in their report and the study
was limited by the small sample size. Since Payne and Martin’s ground-breaking work,
several studies have addressed these intrinsic skin characteristics, and ecchymosis, senile
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purpura and skin atrophy have all been identified as ST risk factors (Everett &
Powell,1994; Lewin, et al., 2015; McGough-Csarny & Kopac, 1998; Skiveren, Wahlers,
& Bermark, 2017).
White, Karam, and Cowell (1994), conducted a 12-month observational study of
ST risk factors with the purpose of developing a ST risk assessment tool. They included
the term bruises in their risk assessment tool. However, they did not operationalize the
term and statistics were not provided. In a 6-month incidence study, 79% of individuals
were identified as having fragile skin, though the term was not defined (Everett &
Powell, 1994). A study in an Australian acute care hospital reported that the presence of
ecchymosis (OR 6.2 (95%CI 3.2-12.0) p<.05), senile purpura (OR 2.7 (95%CI 1.47-4.8)
p<.05) and hematoma (OR 2.3 (95%CI 1.30-3.9) p<.05) were all risk factors associated
with ST development (Lewin, et al., 2015).
An American descriptive study that followed 154 veterans living in LTC indicated
that 46.6% of individuals displayed senile purpura or ecchymosis at the site of the ST and
53.6% had ecchymosis elsewhere on their body. They did not operationalize the terms
ecchymosis and senile purpura (McGough-Csarny & Kopac, 1998). In a prevalence study
in a Danish LTC facility (n=128), it was reported that ecchymosis was more prevalent
(p<.001) in those who developed a ST in comparison those who did not (Skiveren,
Wahlers, & Bermark, 2017). In contrast, one study in LTC (n=113), found that
ecchymosis was not associated with having a ST (X2 =1.1, p=0.29) (LeBlanc,
Christensen, Cook, & Gutierrez, 2013). The study was limited by its small sample size
and the results have not been replicated in other studies.
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In an incidence study (n=151), Koyano et al. (2016) found that a main predictor
for ST development was the thickness of the dermis on the forearms and lower legs of
those 65 years of age and older (Hazard Ratio=0.5; 95%CI, 0.3-0.8, p=0.004). They
reported that the thinner the dermis the more likely the individual would develop a ST,
concluding that measuring dermal thickness of the extremities in the aging population
might be a viable means for predicting ST risk. Studies are required to determine if these
skin changes are associated with ST development on an individual or collective basis.
Xerosis. Carville et al. (2014) hypothesized that xerosis was a contributing factor
in both frailty of the skin and ST development. They conducted a large 14 site (n=980)
clustered randomized control trial to test the effectiveness of skin moisturizing in ST
reduction. A total of 1396 STs were observed in 424 individuals. The intervention group
received twice daily skin moisturizing and the control group received standard care (daily
moisturizing). Reported incidence in the intervention group was 5.76 per 1000 beds
compared to 10.57 in the control group (p=0.004). They concluded that ST incidence can
be reduced by almost 50% with twice daily moisturizing. Contrary to this finding,
Koyano, et al. (2014) reported that there was no significant difference between those with
and without STs in relation to xerosis in the Japanese population. Studies are required to
determine if xerosis is an associated ST risk factor or if xerosis is a symptom of age
related skin changes.
Peripheral Edema. Lewin et al. (2015) identified that the presence of edema in
the extremities is a potential risk factor for ST development (OR 3.01, 95% CI 1.625.61). Edema, particularly in the lower extremities, is believed to result in compromised
skin integrity, making the skin more susceptible to friction, shear and blunt force. Lewin
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et al. hypothesized that in addition to making individuals at higher risk for ST
development on the extremities, uncontrolled peripheral edema may result in prolonged
ST healing times. The association between edema of the extremities and STs has yet to
be explored in depth. Future studies are needed to understand the prevalence of ST
development in individuals with edema and the healing rates of the STs in association
with the edema.
Photo-damage. Koyano et al. (2014) hypothesized that individuals living in
Japanese LTC settings had a lower prevalence of STs compared to other geographical
areas in part because of cultural influences which encourage limiting sun exposure. Their
study was conducted with a small sample size (n=36) in one long-term care facility in
Japan and did not compare Japanese individuals to other populations to support their
hypothesis.
Medical Adhesive Related Skin Injury. Medical adhesive related skin injury
(MARSI) was listed as an extrinsic contributory factor in ST development in several
studies, although operational definitions and statistical analysis were not provided
(Carville, et al., 2014; Koyano, et al., 2014). Koyano et al. reported that removal of
medical adhesives can result in tearing of the thin dermis.
3.3 Discussion
Skin Tear Terminology, Definition and Classification
This review supports the notion that in the nursing literature, the term ST is most
frequently used to describe these acute traumatic wounds which occur in individuals with
fragile skin. This review supports that the ISTAP (LeBlanc et al., 2011) definition for
STs “wounds caused by shear, friction, and/or blunt force resulting in separation of skin
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layers” (LeBlanc et al., 2011, p. 6) has been globally accepted and is being widely cited
in the literature since its publication.
Classification enables healthcare professionals to engage in communication
through a common language (Salcido, 2000). By using common and appropriate
descriptors for various types of wounds, including STs, healthcare professionals can more
effectively communicate with other healthcare professionals, policy makers, researchers,
and patients (Salcido, 2000). Only the STAR (Carville et al., 2007) and the ISTAP ST
classification systems (LeBlanc et al., 2011) have been validated. While the ISTAP
system is reported to be more user-friendly (LeBlanc, Baranoski, Holloway & Langemo,
2013), its use in research has not been as extensive as the STAR system and further study
is needed to establish its utility in research. The Payne-Martin classification system
(Payne & Martin, 1993), while being the first developed system, has not been validated
and should not be used in research or practice without validation.
It has been hypothesised that the use of multiple different ST definitions coupled
with the relative youth of the validated ISTAP definition, is in part, a reason as to why
STs do not have a specific category code in the World Health Organizations International
Classification of Diseases (ICD) 10 codes (World Health Organization (WHO), 2016)
(LeBlanc, et al., 2013; Rayner, et al., 2015). This lack of specific ICD coding by the
WHO may partially explain why STs are often trivialized by healthcare professionals
(LeBlanc, et al., 2013; Rayner, et al., 2015). This review supports that the ISTAP
(LeBlanc et al., 2011) definition for STs has been globally accepted and is being widely
cited in the literature. However, acceptance is required by the greater healthcare
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community and the WHO in order to raise the global awareness of STs and elicit more
ST related research.
Skin Tear Prevalence and Incidence
The reported ST prevalence appears to be higher in Canada than other
geographical areas. More studies are required to determine if Canadians suffer from a
higher number of STs than other regions. Prevalence of STs in the LTC population was
reported between 3.9% and 26.0% (Chang, Carville, Tay, 2016; Koyano et al., 2014;
LeBlanc, Christensen, Cook & Gutierrez, 2013; Skiveren, Wahlers, Bermark, 2017; Woo
et al., 2015). Varying research designs, populations, sample sizes and operational
definitions make comparisons difficult. Studies using validated definitions and similar
study designs are needed for comparing findings and burden of STs across healthcare
settings and geographical locations.
Similarly, wide ranges of ST incidence in the LTC population were reported to be
between 2.2% to 16.0% (Payne & Marin, 1990; Sanada et al., 2015; White, Karan &
Cowell, 1994;). The studies varied in design and measurement strategies, making
comparisons of results difficult. No Canadian ST incidence studies were identified in the
systematic review.
Associated Skin Tear Risk Factors
The ST framework (figure 1) proposed in Chapter 1, was used to explore and
organize ST risk factors into themes. The primary purpose of the systematic review was
to establish support for the proposed risk factors. This review provided evidence to
support some of the risk factors included in the framework. The literature supports the
inclusion of aggressive behaviour, impaired cognitive function, pressure ulcer risk,
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impaired mobility and dependence on others for care, falls risk, history of a ST, skin
changes associated with aging, peripheral edema and medical adhesive related skin injury
as associated ST risk factors.
Several ST risk factors included in the ST framework (figure 1) were not
supported by the review. These include, advanced age, sex, critical or chronic disease,
nutritional impairment, and polypharmacy. It has been assumed that increased age is a
non-modifiable contributing risk factor to ST development (Carville et al., 2007; LeBlanc
et al., 2013; Payne & Martin,1990). This review highlighted inconsistent support for this
theory in the literature. Further research is needed to determine if advanced age in and of
itself is a risk factor for ST development or if other mediating factors such as skin
changes associated with aging have a greater role in ST risk.
None of the studies in the systematic review assessed the impact of auditory or
visual impairment, or pruritus on ST development. Best practice literature has included
deficits in these areas as potential associated ST risk factors (Ellis & Gittins, 2015;
LeBlanc, et al., 2017; LeBlanc et al., 2013) and research is required to determine what, if
any role, they play in the increased risk of ST development.
Koyano, et al., (2014) hypothesised that potential reasons for the differences in
ST prevalence between countries could be related to cultural differences such as the
influence culture may have on a society’s sun exposure habits. This concept is supported
by the belief that anatomical locations having greater sun exposure display more severe
photo-damage, subsequent skin changes associated with aging and experience more STs
(Kaya & Saurat, 2007). The effects of photo-damage (sun-damage) on the skin has been
well documented. Prolonged sun exposure potentiates the natural aging process of the
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skin, resulting in more profound skin atrophy. Histologically this translates to thinning of
the epidermis and dermis and decreased collagen and elastic fibre (Kaya & Saurat, 2013).
Given that skin atrophy has been associated with ST development and that photo-damage
is known to potentiate skin atrophy, research is warranted to determine if cultural
attitudes and practices related to sun exposure translated into differences in the burden of
STs among different cultures.
Koyano et al. (2014) reported removal of medical adhesives among those
demonstrating skin atrophy can result STs. Medical adhesive related skin injury is an
attribute and mediating factor for ST risk. The type and application of medical adhesives
is a practice issue which is influenced by healthcare settings. The impact MARSI has as a
mediating factor on the burden of STs has yet to be determined and warrants further
study.
Better understanding of the risk factors identified in the proposed ST framework
(figure 1) and how they are interrelated is needed to develop and validate a parsimonious
ST risk predictor scale. Improved understanding of the incidence of STs and of associated
risk factors will assist healthcare professionals in identifying at risk individuals, allocate
resources and implement prevention protocols to reduce the human and financial impact
of STs.
3.4 Phase 1 Conclusion
Skin tears were most frequently defined using the ISTAP ST definition.
Inconsistent use of validated classifications systems is present in the literature. It is
important that healthcare professionals and researchers use validated definitions and
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classification systems to ensure that common and consistent language is used to
document STs as this will facilitate the comparison of study results.
In relation to the LTC settings, this review demonstrated that the prevalence of
STs ranged between 3.9% and 26.0% and ST incidence between 2.2% to 16.0%.
Emerging themes of factors associated with heightened ST risk include: general health
(advanced age, chronic disease, aggressive behaviour, impaired cognition, impaired
nutrition, polypharmacy, and pressure injury risk), mobility (assistance with ADLs) and
skin (history of skin tears, skin changes with age / photo-aging,).
Using the ST framework (figure 1) as a roadmap, it can be seen that several of the
presumed risk factors (sex, visual or auditory impairment, xerosis, pruritus, and
peripheral edema) are not supported in the above systematic review for inclusion in the
framework. The purpose of phase two of this thesis, in addition to estimating the
prevalence and incidence of STs in the Ontario LTC population, is to verify the findings
of this systematic review and update the ST framework accordingly.
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Chapter 4
Phase 2 Prevalence and Incidence Study: Methods
4.1 Design
Phase 2 consisted of a cross-sectional prevalence study conducted during the
month of June 2016, with a one month follow up incidence study in the month of July
2016, of STs among consenting individuals living in 4 LTC facilities in Eastern Ontario.
Prevalence: A point prevalence was conducted on all consenting individuals over
the age of 65 living in one of the 4 LTC facilities during the month of June 2016. Total
number of individuals with STs present and the overall total number of STs per
individual were recorded at the time of the point prevalence.
Incidence (Table 11): Skin tears are acute wounds which should heal in a timely
fashion (14-21 days) (Baranoski et al., 2012). Therefore, time from baseline to follow-up
should be optimized to ensure that new STs have an opportunity to develop but not heal
between the 2 time points. A one-month time frame was chosen to find a common ground
between the need to identify new cases and the need to respect the time commitment
required from the LTC facilities. In addition, it can be argued that because the
participants were over the age of 65, they may have experienced age related delayed
wound healing and therefore it is unlikely that a ST was developed and healed during the
1-month time frame.
Traditionally, incidence is calculated by following a group of individuals
presumed at risk for a given condition (STs) over a defined time frame and assessing if
they develop the condition. Unlike many other conditions, individuals at risk for ST
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development can develop multiple STs and the literature supports that having a ST
history is a risk factor for developing a new ST (Lewin, et al., 2015).
For the purpose of the present study, incidence was calculated in three ways. First,
incidence was calculated by assessing the 1-month rate of new STs in the total study
sample (Incidence A). Careful documentation was completed to ensure that STs
identified during the point prevalence were not counted as part of the incidence survey.
Second, incidence was determined by assessing the 1-month rate of new STs in
the study sample with no ST at baseline (Incidence B). Incidence B represents the
traditional method incidence is collected; it was calculated in the present study to allow
for comparison with previous studies identified in the systematic review which reported
incidence in this manner.
Last, incidence was calculated by assessing the 1-month ST incidence of new STs
in the study sample with a ST at baseline (Incidence C). Incidence C was calculated to
determine if there was support for the theory that having a history of a ST (i.e., ST at
baseline) was a predictor of developing a new ST.
Table 11: Incidence A, B, and C Operational Definitions
Incidence
Type
Incidence A

Operational Definition

Incidence B

The 1-month rate of new STs in the study sample with no ST at
baseline

Incidence C

The 1-month ST rate of new STs in the study sample with a ST
at baseline

The 1-month rate of new STs in the total study sample
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4.2 Research Questions
1. What is the prevalence and 1-month incidence rate, including ST type and
anatomical location, of STs in the elderly living in LTC?
2. What are the key intrinsic and extrinsic risk factors predicting the development of
skin tears in the elderly living in LTC?
4.3 Setting
A convenience sample of four, publically funded, LTC facilities in Ontario
(Appendix I) were enlisted to conduct a point prevalence and a one-month incidence
study during the months of June and July 2016. The four facilities had similar types and
numbers of residents. All individuals 65 years of age and older were deemed to be at risk
(LeBlanc et al., 2011). Participants were recruited either directly, if there was
documentation that they were deemed able to make their own medical decisions or
through their Power of Attorney.
Approval was obtained from the Queen’s University Health Sciences and
Affiliated Teaching Hospitals Research Ethics Board and the research ethics boards of
the participating LTC facilities (Appendix J). After detailed explanation of the study was
provided to either the individual or their Power of Attorney, they were then asked if they
understood the purpose of the study and that they were aware of the risks and benefits of
the study. They were informed that they could withdraw from the study at any time. If the
Power of Attorney granted approval and the participant refused to participate, the
participant was excluded from the study. Signed consent (individuals or their Power of
Attorney) was obtained for all participants in the study (Appendix K).

49

4.4 Patient Eligibility Criteria
Inclusion criteria
1. 65 years old and over, living in 1 of the 4 participating LTC facilities
2. Individual or Power of Attorney consented to participation and at the time of skin
inspection, the individual agreed to participate
Exclusion criteria
1. Aggressive behaviour displayed at the time of the data collection
2. Refusal to participate at the time of skin inspection
4.5 Sample Size Calculation
Prevalence Study. Prior to commencing the study, the required sample size was
calculated. The aim of sample size calculation was to determine an adequate sample size
to estimate the population prevalence with good precision (Arya, Antonisamy, & Kumar,
2012). A confidence interval of 95% (z=1.96) and an allowable margin of error of +/- 5%
(d= 0.05) was chosen. Prevalence estimates in Canadian LTC facilities have been
reported to be between 22% and 26% (LeBlanc, Christensen, Cook & Gutierrez, 2013;
Woo et al., 2015). As such, the expected prevalence (P) was set using the higher reported
prevalence of 26%.
Prevalence sample size calculation:
n= sample size, Z= Z statistic for level of confidence (1.96), P=expected
prevalence (26%), d=precision (0.05)
n=Z2P(1-P)/d2
n=1.962.21(1-.21)/.052
n= 296
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Incidence Study. Similar to the need to determine the sample size for the
prevalence study, it was also important to calculate the adequate sample size required to
determine if a given risk factor increases the incidence of STs (Fields, 2013). It has been
reported that ecchymosis (OR 6.24 95% CI 3.24-12.01), senile purpura (OR 2.66 95% CI
1.46-4.81) and hematoma (OR 2.60 95% CI 1.296-3.94) are factors related to ST risk
(Lewin et al., 2015). Using these three variables, an OR of 3.0 was chosen to calculate
the sample size required to estimate the increased incidence associated with a given risk
factor. Very few ST incidence studies have been conducted in the LTC setting. A recent
Japanese study reported a ST incidence of 3.8% among the elderly residing in a LTC
facility in Japan (Sanada et al., 2014). For sample size calculation purposes, an incidence
of 3.8% was chosen. Using the web based statistical calculations:
http://epitools.ausvet.com.au/content.php?page=cohortSS
Incidence sample size calculation:
Expected incidence in unexposed = 0.038
Assumed relative risk = 3.0
Confidence interval = 0.95
Power = 0.8
Study type = Cohort study
Total sample size = 374
Therefore, a minimum number of 374 individuals were required to power the
incidence study. A convenience sample of n=1,160 subjects residing in 4 Ontario LTC
facilities were approached to participate in the study and 410 agreed to participate. Of
those, 380 completed both the prevalence and incidence study.
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4.6 Measurement
4.6.1 Data Collection and Measurement Tools
Point prevalence data were collected over 4 different days (1 day for each facility)
during the month of June 2016 by the principal researcher. Incidence was collected one
month after the point prevalence, over 4 different days (1 day for each facility) during the
month of July 2016. The principal researcher was accompanied by a personal support
worker who was familiar with the residents for both the prevalence and incidence data
collection times. The personal support worker aided in repositioning (to decrease the
chance of the adverse event of causing a ST) and served to decrease anxiety residents
might have experienced with the presence of a new person (the researcher). No adverse
events occurred during the data collection.
Data Collection Tool (Appendix L)
The data collection tool developed was based on risk factors identified after a
literature search for assessing ST prevalence and associated ST risk factors. The original
version of the data collection tool was piloted in a ST prevalence study (n=114)
conducted in LTC (LeBlanc, Christensen, Cook & Gutierrez, 2013). Following the
systematic review (phase 1), the data collection tool was modified to include aggressive
behaviour and xerosis. Face and content validity was tested with members of an
international panel of known ST subject experts (ISTAP).
Data Collection Tool Part A: Part A of the data collection tool included the
recording of intrinsic skin properties (skin atrophy, hematoma, ecchymosis, senile
purpura, stellate pseudoscars, xerosis, pruritus, peripheral edema, and pressure injuries)
and extrinsic causes (while receiving care with ADLs, blunt force trauma, secondary to a
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fall, adhesive related, resisting care, scratching or unknown cause) for each participant.
Observed STs were classified according to the ISTAP ST classification system and the
anatomical location of each observed ST was recorded. The individual and/or the
registered staff were asked to recall if the individual had a history STs at any point in
time and the response was recorded.
Skin Tear Classification, Anatomical Location and Skin Characteristics. Skin
tears were classified according to the validated ISTAP ST classification system
(Appendix E) as either: type 1 (no skin flap loss), type 2 (partial flap loss) or type 3
(complete flap loss) (LeBlanc et al., 2014). Anatomical location of the STs was recorded
(see Appendix J) according to 9 anatomical locations identified in the literature for ST
development (LeBlanc et al., 2011). The individual, family, caregiver and / or staff were
interviewed in relation to extrinsic cause for the ST, if known (see appendix J).
Participant’s skin was assessed for skin changes associated with aging
(ecchymosis, senile purpura, stellate pseudoscars, skin atrophy and hematomas). The skin
characteristics proposed for assessment are based on those identified in the literature to
be associated with ST development (Carville et al., 2014: Koyano et al., 2014: LeBlanc et
al., 2011; Lewin et al., 2015). Skin atrophy was defined as thin, loose and wrinkly skin;
senile purpura as a bruise on aging, dry, sun-damaged or pigmented (hemosiderin
stained) skin; ecchymosis as a bruise on skin in the absence of dry, sun-damaged or
pigmented (hemosiderin stained) skin; hematoma as a palpable bruise (Newall, Lewin,
Bulsara, Carville, Leslie & Roberts, 2015) and stellate spontaneous pseudoscars as thin
white scars, whitish, slightly depressed irregularly shaped, frequently linear, or star-
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shaped areas in an atrophic and irregularly pigmented skin (Kaya & Saurat, 2007; Kaya
& Saurat, 2013; Rayner et al., 2015).
Kaya and Saurat (2013) maintain that skin changes associated with aging are a
collective and inter-related syndrome and age-related skin changes should be considered
a chronic disease. It has been reported that healthcare professionals experience difficulty
distinguishing between senile purpura, ecchymosis and hematomas (Rayner et al., 2015).
As such, skin changes were grouped collectively, with participants receiving scores from
0 to 5, one point (maximum of 5 points) for each skin change they exhibited.
Data Collection Tool Part B: Part B of the data collection tool included the
Resident Assessment Instrument Minimum Data Set (RAI-MDS) 2.0 (Appendix L). The
RAI-MDS 2.0 is a compilation of validated and standardized assessment tools completed
on each resident living in LTC on admission, quarterly, and annually, or if a significant
change in health status occurs. The RAI-MDS includes tools which can be used to
quantify aggressive behaviour, pain, pressure injury risk, activities of daily living,
cognitive impairment, and chronic illness. For the present study, the RAI-MDS scores
collected by the registered staff (Registered Nurse or Registered Practical Nurse) of each
LTC facility in the quarter preceding the prevalence study were included in the study.
Data was extracted from the electronic chart for the quarter prior to the cohort study.
Resident Assessment Instrument- Minimum Data Set. The data collection tool
was designed to capture variables pertaining to activities of daily living, aggressive
behaviour, cognitive performance, pressure ulcer risk, and changes in health status. These
variables correspond with the risk factors identified by ISTAP and the notion that
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aggressive behaviour and/or pressure ulcer risk may be linked to ST risk (Carville et al.,
2014; LeBlanc et al., 2013; Woo et al., 2015).
The Resident Assessment Instrument (RAI) includes a person-specific
assessment, involving data recorded on a Minimum Data Set (MDS) form. The RAIMDS was used to capture data related to activities of daily living (ADL), aggressive
behaviour, changes in health status, cognitive levels, and pressure ulcer risk. RAI-MDS is
a set of computerized care management data tools designed to assist LTC healthcare
professionals in assessing and monitoring individuals living in LTC (Morris, et al., 2011).
Individuals are assessed using the RAI-MDS on admission, quarterly, annually, and when
there is a significant change in their health status. These tools correspond with suspected
risk categories (general health and mobility) of STs as indicated in the ISTAP ST risk
assessment pathway (LeBlanc et al., 2013) making the RAI-MDS a viable option for
measuring ST variables. The RAI-MDS scores for the above variables, for each
participant collected in the quarter preceding the prevalence study, were included in the
data collection.
Data obtained in the RAI-MDS is interpreted using clinical algorithms directly
linked to best practice guidelines (Hirdes, et al.,1999). All instruments in the RAI series
were developed by an international working group of experts. The RAI 2.0 is a
comprehensive instrument developed for LTC facilities and is widely used on a global
level. It is available in at least 14 languages (validation by back translation). RAI 2.0 was
mandated for use in all LTC facilities in Ontario as of July 1, 1996 (Hirdes et al., 1999).
Issues have been raised in the past in with respect to the validity and reliability of
data from the Minimum Data Set (MDS) when used in research (Teresi & Holmes, 1992).
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Hawes, Phillips, Mor, Fries and Morris (1992) contended that because MDS protocols
required facility staff to complete the form using multiple information sources, the
validity and reliability of the MDS data is strengthened (Hawes et al.,1992).
Hirdes et al. (1999) reported that all RAI instruments have undergone extensive
interrater reliability testing and test-retest reliability, demonstrating that the RAI is rater
and setting neutral. The interRAI group engaged in an extensive cross-national evaluation
of the MDS instruments to ensure reliability across cultures (Sgadari, et al. 1997).
The RAI-MDS tool’s reliability lies in the consistency with which it measures the
target attribute. Reliability is enhanced by extensive training, support and specification of
clearly defined, non-overlapping categories associated with the RAI-MDS system
(Morris, et al., 2011; Polit & Beck, 2012). Hutchinson, et al. (2010) substantiated that
multiple studies have been conducted on the RAI-MDS tools to ensure stability (testretest reliability). Studies have been conducted to establish the reliability and validity of
the RAI-MDS tools (Hutchinson et al., 2010). Individual RAI-MDS scales have been
compared against similar scales used for measuring the same clinical issue (Carreau,
Niezogoda, Trainor, Parent, & Woodbury, 2015; Glenny & Stolee, 2009).
Using RAI-MDS addresses criticisms of previous ST studies as it provides a
common language for data collection across many different LTC facilities. The
observation period for each part of the assessment is set and there are clearly defined
rules (by whom, when, what and how) for data collection (Morris et al., 2011). The utility
or usability of the scales has been well demonstrated given the longevity of the RAIMDS system and its multinational utilization (Morris et al., 2011).
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Data Collection Part B: Specific RAI-MDS Tools (Appendix M)
Activities of daily living: The activity of daily living self-performance hierarchy
scale reflects the disablement process by grouping ADL performance levels into discrete
stages of loss: early loss (personal hygiene), middle loss (toileting and locomotion), and
late loss (eating). Three variations of the scale exist. For the purpose of the present study,
the ADL long form was used as it is reported to be the most sensitive form to catch
clinical changes related to the individual’s ability to perform ADLs (LeClair, Stolee, &
Curtin-Telegdi, 2010). The scale consists of 7 items: mobility in bed, transfers,
locomotion, dressing, eating, toilet use and personal hygiene. Scores for ADL range from
0 to 28. Higher scores are indicative of decline in ADL performance, and the higher the
score, the greater dependence on others for daily care (LeClair, Stolee, & Curtin-Telegdi,
2010). The interRAI/MDS ADL long form compared favourably to the Functional
Independence Measure (FIM), which is widely used in clinical settings. The average
kappa for FIM to FIM testing between two groups of nurses was 0.977 and the average
kappa for FIM to interRAI/MDS ADL long-form was 0.956. (Morris, 1999).
Aggressive Behaviour: The Aggressive Behaviour Scale (ABS) captures an
individual’s level of aggressive behaviour. The scale is highly correlated with the Cohen
Mansfield Agitation Inventory (CMAI) aggression subscale, which is widely used for
measuring aggressive behaviour. The Cronbach alphas were 0.80 for the ABS and 0.83
for the CMAI aggression subscale (LeClair, Stolee, & Curtin-Telegdi, 2010). A
logarithmic transformation of the ABS and CMAI was performed to account for skewed
distributions. A significant correlation was found between the transformed ABS and
CMAI aggression subscale scores, (r= 0.72, p<0.001) (LeClair, Stolee, & Curtin-Telegdi,
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2010). The ABS is scored from 0 to12, with higher scores indicating higher levels of
aggressive behaviour. Changes in health status are scored between 0 and 5, with higher
scores indicating higher levels of medical complexity, and are associated with adverse
outcomes such as mortality, hospitalization, pain, caregiver stress, and poor self-rated
health (LeClair, Stolee, & Curtin-Telegdi, 2010).
Changes in Health Status: The Changes in Health, End-stage Disease and Signs
and Symptoms (CHESS) Scale detects frailty and health instability and was designed to
identify individuals at risk for serious decline (Hirdes et al., 1999). The CHESS score
provides a useful test to predict mortality and to measure instability in health as a clinical
outcome (Hirdes, Frijters, & Teare, 2003). Hirdes et al. (2003) reported that the CHESS
score is substantially more predictive of mortality than the ADL Scale or the Cognitive
Performance Scale. Furthermore, they indicated that the CHESS score is a strong
predictor of mortality independent of age, sex, disability, cognitive performance and
resuscitation orders. The hazard ratio for a 5-point difference is the CHESS score is 10.50
(95% CI= 10.35-10.65), compared with the hazard ratio of 1.71 (95% CI= 1.65-1.77) for
extreme scores on the 28 point ADL form (Hirdes et al., 2003).
Cognitive Performance: Cognitive Performance Scale (CPS) scores range from 0
to 6, with higher scores corresponding to a greater severity in cognitive impairment
(LeClair, Stolee, & Curtin-Telegdi, 2010). The CPS was validated against the gold
standard, the Mini-Mental State Examination (MMSE), and demonstrated substantial
agreement with the MMSE in the identification of cognitive impairment (Cohen’s Kappa
k= .76, 95% CI: .53 - .99) (Hartmaier, et al., 1995). Positive (PPV) and negative (NPV)
predictive values were reported to be PPV = .97 (CI 95%: .93 - 1.0) and NPV = .80 (95%
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CI: .69 - .91). Prevalence of a positive diagnosis (impaired = yes) was 76% and negative
diagnosis (impaired = no) was 24%. It has been reported to provide a valid measure of
cognitive status in the LTC setting (Hartmaier, et al., 1995).
Pressure Ulcers: Pressure Ulcer Risk Score (PURS) provides an estimate of
graded risk for developing a pressure ulcer among individuals who do not present with a
pressure ulcer at the time of assessment (Poss, et al., 2010). Scores range from 0 to 8,
with higher scores indicating a higher risk for developing a pressure ulcer (Poss et al.,
2010). The interRAI PURS has been compared favorably, demonstrating equal predictive
ability when compared to another established tool, the Braden Scale (Carreau et al.,
2015). Carreau et al. (2015) conducted a study to determine if the Braden scale for
predicting pressure ulcers and the RAI-MDS PURS provide comparable assessment of
the level of risk for pressure ulcer development. They concluded that the Braden scale
categorized 21% and the PURS categorized 45% of individuals at high or very high risk
for pressure ulcer development.
Charlson Comorbidity Index (Appendix O)
The Charlson Comorbidity Index (CCI) is a method for categorizing
comorbidities of individuals based on the International Classification of Disease (ICD)
diagnosis codes found in administrative data. Charlson, Pompei, Ales and MacKenzie,
(1987) developed and validated the CCI and determined that comorbidity increased with
each increased level of the CCI (log rank x2 = 165; p<0.0001). They reported that the CCI
performed comparably to other comorbidity scoring systems. Each comorbidity category
has an associated weight from (1 to 6) based on the adjusted risk of mortality, the sum of
all the weights results in a single comorbidity score. The higher the score the greater the
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risk of mortality and higher resource use (Charlson, Pompei, Ales, & Mackenzie, 1987).
The CCI was used in the data collection as a means of measuring comorbidities.
4.7 Data Collection Process
Data for part A of the data collection tool was collected and recorded by the
principal investigator with pen and paper at the time of both the prevalence and incidence
skin inspections. The data collection sheets contained no participant identifiers other than
the unique participant code assigned to each participant. Participant identifiers and
corresponding codes were recorded and stored in a separate secure file. The data was
double entered and compared for errors. A 2% variance between the two data sets was
observed and corrected for the prevalence data and a 1.5% for the incidence data.
Data for part B of the data collection tool was unidentified and transferred
electronically and stored under each participant’s unique participant code and merged
with the data set collected in part A. All electronic data was stored on an encrypted
memory drive which was stored in a secured location. All hard copy data was stored in a
fireproof and secure location. Data will be stored and maintained in accordance with the
Queen’s University Health Sciences Research Ethics Board (HSREB) policies.
4.8 Data Analysis
Data was cleaned and analyzed using R version 3.3.3 (CAR) package and
(sandwich) packages for personal computers. The level of significance for all statistical
tests was set at 0.05. Descriptive statistics were used to summarize the characteristics of
the sample.
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Prevalence and Incidence Data Analysis
Hypothesis Testing
H1: The prevalence and 1-month incidence rate of ST development including ST
classification and anatomical location will be comparable to previously reported
prevalence and incidence studies in the Canadian LTC population.
For both the prevalence and incidence, participants were divided into those with
or without STs. Those with STs were further sub-divided by type and anatomical location
of STs. In addition to descriptive statistics, prevalence and incidence were calculated
using the formulas below. Confidence intervals for the proportions were calculated using
R 3.3.3 for personal computers.
Prevalence
Prevalence =
Number of individuals with a ST at time of point prevalence study

X 100

Total number of individuals in the population at time of point prevalence study

Incidence
Incidence A: As stated previously, for the purpose of the present study, incidence
was calculated in 3 ways. Incidence A was calculated as the percentage of the 1-month
incidence of new STs in the total study sample. At the 1-month follow-up, individuals
were assessed for only new STs. To ensure that no ST identified during the
prevalence study was included as a new ST during the incidence study, careful
documentation during the prevalence study describing the ST and its location was
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completed. For example, if an individual presented with a ST on the right lower arm
during the prevalence study, then during the incidence study their right lower arm was
excluded from subsequent examinations, thus ensuring that an unhealed ST counted
during the prevalence study was not inadvertently included in the incidence study.
Calculating incidence in this fashion provided more comprehensive incidence data.

Incidence A = IA
nt

X 100

IA = Number of individuals with new STs one month after initial assessment
nt = Total study sample

Incidence B: Incidence B was calculated as the 1-month incidence of new STs in
the study sample with no ST at baseline.

Incidence B = IB X 100
nnoST

IB = Number of individuals with new STs one month after initial assessment (including
only those who did not have a ST at baseline)
nnoST= Total number who did not have a ST at the prevalence assessment who were
assessed one month after initial prevalence study
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Incidence C: Incidence C was calculated as the 1-month incidence of new STs in
the study sample with a ST at baseline.

Incidence C = IC X 100
nST

IC = Number of individuals with new STs one month after initial assessment who also
presented with a ST at baseline
nST= Total number of individuals who presented with a ST at the prevalence assessment
who were assessed one month after initial prevalence study

Univariate and Multivariate Data Analysis
Hypothesis Testing
H2: Antecedents associated with ST development will include: sex, advanced age, critical
or chronic illness, aggressive behaviour, impaired cognition, impaired nutrition, visual
or auditory impairments, polypharmacy and effects of medications, dependence on others
for ADLs, fall risk, history of previous STs, skin changes associated with aging, xerosis,
pruritus, peripheral edema, photo-damage and heightened pressure injury risk.
Univariate Analysis. Univariate Modified Poisson Regression (Zou, 2004) was
used to determine if there was a significant association between presence of a ST and a
potential risk factor. Statistical significance p <0.2 was used to identify variables to be
included in the multivariate regression analysis (Fields, 2013). Statistical significance
was set a p < 0.05 for retention in the final multivariate model.
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Multivariate Analysis. Both odds ratios and relative risk measure the association
between binary outcomes and continuous or binary predictor variables. Odds represent
the chance of something occurring and the odds ratio (OR) is the ratio of the 2 odds. The
relative risk (RR) is the probability of an event occurring and the risk ratio is the ratio of
2 probabilities (Zou, 2004).
Relative risk provides a simple and translatable statistic for healthcare
professionals to interpret and apply to practice. As the current study focused on
associated ST risk factors, the RR is more appropriate than the OR. If the event in
question is rare, (generally considered to be incidence of less than 10%), OR can be
interpreted to approximate the RR. However, if the event in question is not rare, then the
OR cannot be considered equal to the RR as it may provide an over-estimation of the RR
(Zou, 2004).
A modified Poisson regression with robust estimations of variance was applied
in the multivariate analysis. Zou and Donner (2011) maintained that a modified Poisson
regression with sandwich estimator is a viable alternative to logistic regression for the
analysis of prospective studies with binary outcomes. The modified Poisson regression
calculates estimates of the incidence risk ratio (IRR), which are equivalent to RRs and
provide a robust estimate of the RR compared to logistic regression (Zou, 2004; Zou &
Donner, 2011). A hierarchical approach for data entry was chosen based on the themes
identified in the literature review. A stepwise forward selection using the Akaike’s
information criterion (AIC) was used to determine which variable was to be included in
the final model (Akaike, 1970). The AIC provides an estimate of the information lost
when new variables are added and measures the best fit between goodness of fit and the
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complexity of the model. The best model neither over-fits or under-fits the model.
Multimodal inference, in the form of the AIC, is a powerful method that can be used to
determine which model best fits the description (Akaike, 1970). Entry testing was based
on significance of the score statistic. Factor removal was based on the probability of a
likelihood ratio statistic and on the maximum partial likelihood estimates.
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Chapter 5
Phase 2 Prevalence and Incidence Study: Results
A convenience sample of 410 participants were recruited from the four
participating LTC facilities in Ottawa during the months of June and July 2016. The four
participating LTC facilities were recruited by convenience. At the time of the initial
prevalence study, 18 individuals, whose power of attorney granted consent for
participation, refused to participate at the time of data collection and were excluded from
the study. At the time of the incidence study, seven participants were lost to follow up
(deceased or transferred to another LTC facility) and five participants who agreed to
participate at the time of the prevalence study refused to participate at the time of the
incidence study. Three hundred and eighty individuals participated in both the prevalence
and incidence studies. The sample was predominantly female and Caucasian (Table 12).
Variable frequencies are presented in Appendix P. The average age was 85.4 (range 65106 years).

Table 12: Patient Demographics
Patient Demographics

Gender
Male
Female
Race
Caucasian
NonCaucasian

Frequency
N=380

Percent

140
240

36.8%
63.2%

341
39

89.7%
10.3%
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5.1 Prevalence and Incidence
Skin tear prevalence was 20.8% (95% CI 16.9%-25.3%) for a total of 79/380
individuals observed with STs. Incidence including the total study sample (Incidence A)
was 18.9% (95% CI 15.2%-23.3%) for a total of 72/380 individuals observed with STs.
Incidence of the sample with no ST at baseline (Incidence B) was 7.9% (95% CI 4.2%9.4%, n=24/301). Incidence of the sample with a ST at baseline (Incidence C) was 61%
(95%CI 50.3%-72.5%, n=48/79). (Table 13)
Table 13: Prevalence and Incidence of Skin Tears
Prevalence and Incidence of Skin Tears
Frequency

Percent

(95% CI) with
continuity correction

Prevalence

79/380

20.8%

(16.9% - 25.3%)

Incidence A
1-month rate of new STs
in the total study sample

72/380

18.9%

(15.2% - 23.3%)

Incidence B
1-month rate of new STs
in the study sample with
no ST at baseline

24/301

7.9%

(5.3% - 11.7%)

Incidence C
1-month ST rate of new
STs in the study sample
with a ST at baseline

48/79

61.0%

(50.3% - 72.5%)

A total of 184 STs were observed between the prevalence and incidence studies.
STs were predominantly found on the lower legs/feet (51.6 %, 95% CI, 44.2%-59.0%,
n=95,) and the upper extremities (42.4%, 95% CI, 35.2%-49.8%, n=78) (Table 14). Skin
tears were classified according to the ISTAP ST classification system, with distribution
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across the 3 types of STs, (type 1= 38.0%, type 2= 25.5%, type 3= 36.5%) (Table 15).
Extrinsic (self or healthcare professional) reported causes of STs included: during ADLs
28.8 % (95% CI, 22.5%-36%, n=53), blunt force trauma 21.7 %, (95% CI, 19.5%-32.6%,
n=40), fall 20.8 %, (95% CI, 15.2%-27.4%, n=38), adhesive related (MARSI) 3.8 %,
(95% CI, 1.6%-7.9%, n=7), resisting care or aggressive behaviour 9.8 %, (95% CI, 6.1%15.3%, n=18) and unknown cause 15.1 %, (95% CI, 10.5%-21.4%, n=28) (Table 16).
Table 14: Skin Tear Anatomical Location
Skin Tear Anatomical Location: Prevalence and Incidence (n=184)
Frequency
Percent
(95% CI)
(n=184)
with continuity correction
Skin Tear Anatomical
Location
Lower Legs/Feet
95
51.6 %
(44.2%-59.0%)
Upper Extremities
78
42.4%
(35.2%-49.8%)
Upper legs
3
1.6 %
------------------Perineum
2
1.1%
------------------Abdomen
2
1.1%
------------------Buttocks
2
1.1%
------------------Peri-Stomal
2
1.1%
-------------------

Table 15: Skin Tear Classification
Skin Tear Classification
ISTAP ST Classification

ST Type 1
ST Type 2
ST Type 3

Frequency
(n=184)

Percent

70
47
67

38.0%
25.5%
36.5%
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(95% CI)
with continuity
correction
(31.0%-45.5%)
(19.5%-32.6%)
(29.6%-43.4%)

Table 16: Extrinsic Reported Factors Related to Skin Tears
Reported Extrinsic Factors Related to Skin Tears (self or healthcare professional)
Extrinsic Reported Causes of
STs (reported by individual or
healthcare professional)
As the result of receiving care
with Activities of Daily Living
(ADLs)
Blunt Force Trauma
Fall
Unknown cause
Resisting Care or Aggressive
Behavior
Medical Adhesive Related
Skin Injury (MARSI)

Frequency
(n=184)

Percent

53

28.8 %

(95% CI)
with continuity
correction
(22.5%-36.0%)

40
38
28
18

21.7%
20.8%
15.1%
9.8%

(19.5%-32.6%)
(15.2%-27.4%)
(10.5%-21.4%)
(6.1%-15.3%)

7

3.8%

(1.6% - 7.9%)

5.2 Univariate and Multivariate Analysis of Associated Individual-Related Factors
Univariate modified Poisson regression is presented in Table 17. Independent
variables with p <0.2 after univariate analysis were included in the multivariate analysis.
Age, xerosis, pruritus, topical steroids, anticoagulation, and polypharmacy did not
achieve p <0.2 and despite their inclusion in previous studies, they were not included in
the multivariate model. Variable frequencies are listed in Appendix P.
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Table 17: Univariate Modified Poisson Regression Analysis
(using a robust error variance)
Variable

beta
Estimate

95% C.I.
for Estimate
Lower Upper

Robust
SE

Sig.

Relative
Risk

95% C.I. for
Relative Risk
Lower Upper

Skin Tear (prevalence) Y/N
Gender (male versus female)
Skin Changes
Ecchymosis (Y/N)
Senile Purpura (Y/N)
Hematoma (Y/N)
Skin Atrophy (Y/N)
Pseudoscar (Y/N)
CCI
ADL Bed mobility
ADL Transfer
ADL Locomotion on Unit
ADL Dressing
ADL Eating
ADL Toilet Use
ADL Personal Hygiene
ABS Verbal
ABS Physical
ABS Social Inappropriate
ABS Resists Care
Cognitive Skills for Decision
Making
Making Self-understood
Edema (Y/N)
Weight loss (Y/N)
Incontinence (Y/N)
Shortness of Breath (Y/N)
Pain
Visual Impairment (Y/N)
Pressure Ulcer (Y/N)
PURS (total)
ADL (total)
ABS (total)
CPS (total)
Nutritional Problems
Polypharmacy
Topical Steroid
Oral Steroid
Anticoagulant
Auditory Impairment
Age

2.03
-0.32
0.67
2.45
2.23
1.04
3.15
1.91
0.21
1.57
1.19
1.03
1.34
0.74
0.74
1.45
0.20
0.59
0.36
0.67

1.61
-.73
0.57
1.98
1.67
0.64
2.26
1.61
0.11
1.30
0.84
0.65
0.95
0.46
0.46
1.13
0.01
0.45
0.20
0.53

2.45
0.10
.76
2.92
2.79
1.45
4.03
2.22
.32
1.84
1.55
1.41
1.73
1.02
1.02
1.77
0.38
0.72
0.52
0.80

0.22
0.21
0.05
0.24
0.29
0.21
0.45
0.16
0.05
0.14
0.18
0.20
0.20
0.14
0.14
0.16
0.09
0.07
0.08
0.07

<.001
0.136
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
0.04
<.001
<.001
<.001

7.62
0.73
1.94
11.62
9.26
2.84
23.23
6.76
1.24
4.81
3.30
2.79
3.80
2.10
2.10
4.25
1.21
1.80
1.43
1.95

4.99
0.41
1.77
7.25
5.28
1.89
9.60
4.98
1.12
3.66
2.32
1.90
2.57
1.58
1.58
3.09
1.01
1.57
1.22
1.71

11.63
1.15
2.14
18.62
16.23
4.26
56.26
9.16
1.37
6.32
4.69
4.09
5.62
2.79
2.78
5.85
1.46
2.05
1.67
2.23

0.35
-0.16
0.30
0.44
0.85
0.36
0.65
0.35
-0.67
0.38
0.21
0.18
0.08
0.30
0.32
0.40
0.21
0.22
0.65
0.22

0.06
-0.39
-0.13
-0.06
0.16
-0.07
0.32
-0.10
-1.62
0.28
0.16
0.14
-0.04
0.22
0.22
0.21
0.03
0.11
0.33
0.11

0.64
0.07
0.72
0.95
1.55
0.79
0.97
0.78
0.29
0.48
0.24
0.22
0.20
0.45
0.51
0.62
0.50
0.32
0.98
0.33

0.15
0.12
0.21
0.26
0.35
0.22
0.17
0.22
0.49
0.05
0.02
0.02
0.06
0.04
0.28
0.53
0.52
0.12
0.22
0.41

0.019
0.166
0.168
0.085
0.016
0.102
<.001
0.125
0.171
<.001
<.001
<.001
0.189
0.532
0.478
0.585
0.480
0.240
0.484
0.362

1.42
0.85
1.34
1.56
2.34
1.43
1.91
1.41
0.51
1.46
1.23
1.20
1.08
1.11
1.05
0.88
1.30
0.69
1.04
1.12

1.06
0.68
0.88
0.94
1.17
0.93
1.37
0.91
0.20
1.32
1.18
1.15
0.96
1.02
0.92
0.56
0.62
0.38
0.94
0.86

1.90
1.07
2.05
2.58
4.69
2.20
2.64
2.18
1.33
1.61
1.28
1.25
1.22
2.12
1.19
1.39
2.74
1.28
1.20
1.51

Aggressive Behaviour Scale (ABS), Activities of Daily Living (ADL), Charlson
Comorbidity Index (CCI), Cognitive Performance Scale (CPS), Pressure Ulcers Risk
Scale (PURS)
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Multivariate Analysis - Modified Poisson Regression:
The results for the multivariate regression analysis using modified Poisson
regression with robust error variance for incidence A, B and C, are summarized in tables
18, 19, 20. Significance was set at p<0.05. Variables identified in the univariate analysis
with p < 0.2 were entered into the modified Poisson regression model. Because of the
large number of variables with p < 0.2 (n=40) and a desire to limit variables in the model,
a stepwise, forward selection method using the AIC was used to determine which factors
were the best fit for the overall model. The AIC provides an estimate of the information
lost when new variables are added and measures the best fit between goodness of fit and
the complexity of the model.
The status of the entered variables where assessed at each step to ensure that all
redundant variables were removed from the model. Entry testing was based on
significance of the score statistic. Factor removal was based on the probability of a
likelihood ratio statistic and on the maximum partial likelihood estimates. A backwards
elimination method was then performed and compared to the models (A, B and C)
identified with the forward selection method. As the methods converged on the same
models it was determined that the models for incidence A, B and C were best fit using the
total ABS and ADL scores and not their individual subscales (locomotion, dressing,
transferring, hygiene, bed mobility, toilet use, eating, socially inappropriate behaviour,
verbal aggression, resisting care, and physical aggression). A variable termed, “Skin
Changes” was created using grouped and scored (1 point for each observed skin change
for a maximum of 5 points) skin change related variables (skin atrophy, senile purpura,
ecchymosis, hematoma and stellate spontaneous pseudoscars). Grouping the skin changes
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together under one variable is supported by Kaya and Suarat, (2013) who maintained that
skin changes with aging are a syndrome and that the changes should be monitored
collectively. The variable ST history or those who presented with a ST at baseline
(prevalence), was entered last into the model for Incidence A.
The multivariate model for incidence A (Table 18) which displayed the best fit
contained 5 variables: history of a ST (those who presented with a ST at baseline
(prevalence) (RR = 1.84, 95% CI, 1.25-2.70 (p=.02)), skin changes associated with aging
(higher number of skin changes) (RR=1.60, 95% CI, 1.43-1.79 (p=<.001)), comorbidities
(higher Charlson Comorbidity scores) (RR=1.17, 95% CI, 1.03 - 1.32 (p=.018)),
dependence on others for ADLs (higher ADL scores) (RR=1.13, 95% CI, 1.08 - 1.18
(p=<.001)) and aggressive behaviour (higher ABS scores) (RR=1.06, 95% CI, 1.02 - 1.10
(p=.001)). However, due to the large reduction in RR between unadjusted and adjusted
risk of developing a ST if a ST were present at baseline (7.62 vs. 1.84), the analysis was
stratified by ST at baseline (Incidence B [no ST at baseline] and Incidence C [ST at
baseline]) to determine if risk factors varied for these 2 potentially different groups.
With the exception of the above-mentioned difference between the unadjusted and
the adjusted risk for developing a ST if a ST were present at baseline, there was a
minimal difference between the unadjusted and adjusted RR’s for, skin changes
associated with aging (higher number of skin changes), aggressive behaviour (higher
ABS scores), dependence on others for ADLs (higher ADL scores) and comorbidities
(higher Charlson Comorbidity scores) found in the three models.
Comparing the multivariate incidence models after stratification, skin changes
associated with aging (higher number of skin changes), aggressive behaviour (higher
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ABS scores), and dependence on others for ADLs (higher ADL scores) were significant
in all three models (Incidence A, Incidence B and Incidence C). Comorbidities (higher
Charlson Comorbidity scores) were significant in the models for Incidence A and C, but
not significant in Incidence B. The risk for developing a ST associated with higher
Charlson Comorbidity scores in Incidence B were in fact higher (RR=1.17, 95% CI 0.951.44, p=0.131) than that in Incidence C (RR= 1.14, 95% CI 1.02-1.28) and equal to that
in Incidence A (RR=1.17, 95% CI, 1.03 - 1.32 (p=.018). The sample size for Incidence B
was underpowered, therefore creating more variability, which may have resulted in the
wider confidence intervals and an insignificant result for risk associated with Charlson
Comorbidity scores.
When the incidence was stratified (Incidence A, B, C), the adjusted RR for, skin
changes associated with aging (higher number of skin changes), aggressive behaviour
(higher ABS scores), dependence on others for ADLs (higher ADL scores) and
comorbidities (higher Charlson Comorbidity scores) were all lower in the Incidence C
model compared to the Incidence B model (see tables 17, 18). However, while the RR’s
were all lower in Incidence C, the differences may not be significant as there is a great
degree of overlap found among the CI’s for the variables. It should be noted that
Incidence C had a smaller sample size than Incidence B and neither stratified group were
adequately powered.
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Table 18: Multivariate Analysis Incidence A
Incidence A (18.9%) is the 1-month rate of new ST in the total study sample.
(N= 72/380).
Relative Risk of developing a Skin Tear Based on Incidence A
Modified Poisson Regression (using a robust error variance)
Variable

Estimate

95% C.I. for
Estimate

Robust
SE

Sig.

Intercept
ST
Prevalence
(yes versus
no)
Skin
Changes
associated
with aging
(Skin
changes)
Charlson
Comorbidity
Index (CCI)
Activities of
Daily Living
(ADLs)
Aggressive
Behaviour
Scale (ABS)

-6.86
0.61

Lower
-8.23
0.22

0.46

Unadjusted
Relative
Risk

95% C.I. for
Unadjusted
Relative Risk
Lower Upper

Upper
-5.49
0.98

0.70
0.20

<0.00
.002

7.62

4.95

0.37

0.58

0.06

<.001

1.94

1.77

0.15

0.03

0.28

0.07

.018

1.24

1.12

0.12

0.08

0.16

0.02

<.001

1.23

0.06

0.02

0.10

0.02

.001

1.20

Relative
Risk

11.73

0.001
1.84

Lower
0.000
1.25

Upper
0.004
2.70

2.14

1.60

1.43

1.79

1.37

1.17

1.03

1.32

1.18

1.28

1.13

1.08

1.18

1.15

1.25

1.06

1.02

1.10

Deviance goodness-of-fit test (x2= 85.5; df = 374; p = 1.0)
Aggressive Behaviour Scale (ABS), Activities of Daily Living (ADL), Charlson
Comorbidity Index (CCI), Skin Tear (ST)
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95% C.I. for
Relative Risk

The multivariate model for incidence B (Table 19) which displayed the best fit
contained 3 variables; skin changes associated with aging (higher number of skin
changes) (RR=1.99, 95% CI, 1.62-2.44 (p=<.001)), aggressive behaviour (higher ABS
scores) (RR=1.14, 95% CI, 1.05 - 1.23 (p=.002)) and dependence on others for ADLs
(higher ADL scores) (RR=1.19, 95% CI, 1.08 - 1.31 (p=.001)). The variable CCI was
forced into the model for consistency in all 3 models.

Table 19: Multivariate Analysis Incidence B
Incidence B (7.9%) is the 1-month rate of new STs in the study sample with no ST at
baseline (N= 24/301).
Relative Risk of developing a Skin Tear Based on Incidence B
Modified Poisson Regression (using a robust error variance)
Variable

Estimate

95% C.I. for
Estimate

Robust
SE

Sig.

Intercept
Skin
Changes
associated
with aging
(Skin
changes)
Charlson
Comorbidity
Index (CCI)

Unadjusted
Relative
Risk

95% C.I. for
Unadjusted
Relative Risk

Relative
Risk

95% C.I. for
Relative Risk

-8.86
0.69

Lower
-11.20
0.48

Upper
-6.51
0.89

1.20
0.11

<0.00
<.001

0.000
1.99

Lower
0.000
1.62

Upper
0.001
2.44

1.95

1.65

0.16

0.05

0.36

0.10

.131

1.24

1.02

1.51

1.17

0.95

1.44

Activities of
Daily Living
(ADLs)

0.17

0.08

0.27

0.05

.001

1.22

1.12

1.33

1.19

1.08

1.31

Aggressive
Behaviour
Scale (ABS)

0.13

0.05

0.21

0.04

.002

1.10

1.01

1.20

1.14

1.05

1.23

Lower

Upper
2.03

Deviance goodness-of-fit test (x2 = 43.84; df = 296; p = 1.0)
Aggressive Behaviour Scale (ABS), Activities of Daily Living (ADL), Charlson
Comorbidity Index (CCI)
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The multivariate model for incidence C (Table 20) which displayed the best fit
contained 4 variables; skin changes associated with aging (higher number of skin
changes) (RR=1.32, 95% CI, 1.19-1.47 (p=<.001)), aggressive behaviour (higher ABS
scores) (RR=1.04, 95% CI, 1.01 - 1.07 (p=.006)), dependence on others for ADLs (higher
ADL scores) (RR=1.07, 95% CI, 1.03 - 1.11 (p=<.001)) and comorbidities (higher
Charlson Comorbidity scores) (RR=1.14, 95% CI, 1.02 - 1.28 (p=.018)).

Table 20: Multivariate Analysis Incidence C
Incidence C (61%) is the 1-month ST rate of new STs in the study sample with a ST at
baseline. (N= 48/79).
Relative Risk of developing a Skin Tear Based on Incidence C
Modified Poisson Regression (using a robust error variance)
Variable

Estimate

95% C.I. for
Estimate

Robust
SE

Sig.

Intercept
Skin
Changes
associated
with aging
(Skin
changes)
Charlson
Comorbidity
Index (CCI)
Activities of
Daily Living
(ADLs)
Aggressive
Behaviour
Scale (ABS)

Unadjusted
Relative
Risk

95% C.I. for
Unadjusted
Relative Risk
Lower Upper

Relative
Risk

95% C.I. for
Relative Risk

-4.10
0.28

Lower
-5.53
0.17

Upper
-2.65
0.39

0.74
0.05

<0.00
<.001

0.017
1.32

Lower
0.004
1.19

Upper
0.07
1.47

1.36

1.21

0.13

0.02

0.25

0.06

.018

1.17

1.04

1.32

1.14

1.02

1.28

0.07

0.03

0.10

0.02

<.001

1.08

1.04

1.12

1.07

1.03

1.11

0.04

0.01

0.07

0.02

.006

1.06

1.02

1.11

1.04

1.01

1.07

1.53

Deviance goodness-of-fit test (x2= 28.5; df = 74; p = .99)
Aggressive Behaviour Scale (ABS), Activities of Daily Living (ADL), Charlson
Comorbidity Index (CCI)
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Variance Inflation Factors.
Multicollinearity occurs when there are high correlations between predictor
variables. Observational studies, such as prevalence and incidence studies, are at high
risk for this issue. The variance inflation factor (VIF) estimates the amount of variance in
the model that is inflated due to multicollinearity. VIF results are interpreted as less than
1 (not correlated), 1 to 5 (moderately correlated) and greater than 5 (highly correlated)
(Fields, 2013). The VIFs were calculated prior to entry into the model. The VIFs (Table
21) for incidence A, B and C were all less than 1.309. Therefore, the correlations between
the variables were at the low end of the moderately correlated group and within
acceptable limits.
Table 21: Variance Inflation Factors
Variance Inflation Factors
Variance Inflation Factors Based on Incidence A
History of a ST
(ST at
baseline
(prevalence))
1.309

Skin Changes

ABS

ADL

CCI

1.170
1.162
1.118
1.006
Variance Inflation Factors Based on Incidence B
-----Skin Changes
ABS
ADL
CCI
-----1.101
1.032
1.119
1.005
Variance Inflation Factors Based on Incidence C
-----Skin Changes
ABS
ADL
CCI
-----1.008
1.012
1.010
1.006
Stats: R version 3.3.3 (CAR) package and (sandwich) packages
Aggressive Behaviour Scale (ABS), Activities of Daily Living (ADL), Charlson
Comorbidity Index (CCI), Skin Tear (ST)
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Chapter 6
Phase 2 Discussion
The purpose of this thesis was to estimate the prevalence and incidence of STs in
the Ontario LTC population and to develop supporting evidence for the ST framework
(figure 1). The goal was to verify ST risk factors previously identified in the ISTAP ST
risk assessment pathway (Appendix A). The first section of this discussion addresses the
prevalence, incidence, ST types and anatomical locations found in the present study in
comparison with those reported in the literature. The second section focuses on the
significant ST risk factors identified in the study in relation to those highlighted in the
systematic review and includes the extrinsic causal factors reported by healthcare
professionals and/or individuals. The third section discusses ST risk factors identified in
the literature that were not supported by the current study. Finally, the theoretical
framework is revisited based on the above discussion and a revised framework is
introduced.
6.1 Prevalence, Incidence, Skin Tear Types and Anatomical Locations of Skin Tears
The reporting of prevalence data related to various diseases or conditions provides
healthcare professionals with an estimate of the burden of the disease. Knowledge of this
burden aids in the allocation of resources towards caring for and reducing the burden of a
given disease (Anderson et al., 2013).
The current study adds much needed Ontario data on the burden of STs in the
LTC population to the literature and will aid in the comparison of ST prevalence among
Ontario LTC facilities. The current study was conducted in a publically funded LTC
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facility, whereas, the study by LeBlanc, Christensen, Cook and Gutierrez (2013) was
conducted in a private facility and the study by Woo et al. (2015) was comprised of
administrative data from a mixture of publically and privately funded LTC facilities.
Studies are required to determine if there exist differences between ST prevalence in
publically funded and privately funded LTC facilities in Ontario.
The prevalence in the present study (20.8%) is slightly less than previous
Canadian studies (22%-26%) (LeBlanc, Christensen, Cook & Gutierrez, 2013; Woo et
al., 2015). However, it is greater than the prevalence reported in studies involving the
LTC population in other countries. Globally, prevalence in LTC has been reported to be
between 3.9%-6.2% (Chang, Carville, & Tay, 2016; Koyano, et al., 2014; Skiveren,
Wahlers, & Bermark, 2017), which is less than half the prevalence found in the current
study and other Canadian studies. The above-mentioned studies did not report on a priori
sample size calculations and it is not known if they were adequately powered. The
current study, according to the a priori sample size calculation was adequately powered.
The results from the current study strengthen the notion that STs may be more
prevalent in the Canadian LTC populations compared to other geographical areas. The
limited number of prevalence studies specific to LTC and the differences in study designs
make comparisons challenging. It is not known how data were collected in the prevalence
studies from other countries and other than the study by LeBlanc et al. (2013), no other
study has used the RAI-MDS as a means of data collection. The RAI-MDS has been
translated into numerous languages and is currently used in over 21 countries (Hirdes, et
al., 1999). As such, the RAI-MDS, is proposed as a means of collecting data pertaining to
potential risk factors associated with ST development in the LTC population. Using the
79

RAI-MDS allows for comparison of data across multiple LTC facilities and multiple
countries using the same validated tools for measuring variables.
Koyano, et al. (2014) hypothesised that potential reasons for the differences in ST
prevalence between countries could be related to cultural differences such as the
influence culture may have on a society’s sun exposure habits. This concept is supported
by the belief that anatomical locations having greater sun exposure display more severe
photo-damage, subsequent skin changes associated with aging and experience more STs
(Kaya & Saurat, 2007). Kaya and Saurat, hypothesised that hands, arms and lower legs
were anatomical locations which experienced a higher degree of age-related skin changes
as the result of frequent sun exposure. Supporting this claim, the present study found that
42.4% of STs occurred on the upper extremities and 51.6% on the lower extremities and
is in keeping with the literature review (Chang, Carville, & Tay, 2016; Koyano, et al.,
2014; LeBlanc, Christensen, Cook & Gutierrez, 2013; McErlean, et al., 2004; Skiveren,
Wahlers, & Bermark, 2017; White, Karam & Cowell, 1994). Further studies are needed
to explore possible explanations as to why the burden of STs appears to be greater in the
Canadian LTC population compared to LTC populations globally. Possible explanations
could include population differences, differences in data collection methods, different
study designs, or confusion among the differentiation of STs from other wound etiologies
in previous studies.
Powel et al. (2015) hypothesized that STs may be more prevalent during summer
months as individuals are wearing clothing that may not protect the extremities against
blunt force trauma. Whereas Carville et al. (2014) hypothesized that xerosis, which is
more prominent in the colder months, is a potential mediating factor contributing to ST
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risk. The influence of seasonal differences on ST development has yet to be explored and
further study is required to ascertain if calendar seasons are mediating factors for
increased ST risk among aging individuals. Both the prevalence and incidence in the
present study were collected during the summer months. Seasonal comparisons with
previous studies are not possible as no prevalence or incidence study identified in the
systematic review reported the season when data were collected. Further study is required
to ascertain if seasonal variations affect ST development in the LTC population.
While point prevalence studies, such as the present study, provide researchers
with the number of STs found in a population at a given point in time, they do indicate
how many STs were developed within the facility or what factors may contribute to the
cause of the STs. Incidence studies follow individuals over time and in the current study,
participants were followed over a 1-month period. The incidence of STs was collected at
a point in time 1-month after the prevalence study.
In addition to providing data pertaining to the proportion of individuals who
develop a disease or condition over a specified period of time, incidence studies afford
healthcare professionals the ability to estimate the risk necessary to assess causal
associations (Song & Chung, 2010). Therefore, the knowledge of ST incidence can aid in
the allocation of resources, while the determination of associated causal factors assists in
the development of educational programs and prevention strategies. Incidence studies are
also useful in providing a means for healthcare professionals to measure the effectiveness
of education and prevention programs (Anderson et al., 2013).
The incidence data from the current study is an important first step in building a
Ontario database pertaining to the incidence of STs in Ontario LTC facilities. It is the
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first ST incidence study to be conducted in the Ontario LTC setting and will aid in future
comparisons among LTC facilities.
In the present study, Incidence rate A (18.9%) and prevalence (20.8%) are very
similar. This is an important finding as it strongly supports the reports in the literature
that having a history of a ST is a strong predictor for the development of a future ST. By
stratifying the incidence by those with no ST at baseline and those with a ST at baseline,
it is evident that having a previous ST influences the development of new STs. In the
current study, the prevalence (20.8%) is almost three times greater than Incidence B
(7.9%), while Incidence C (61%) is almost three times higher than the prevalence. This
indicates that of those who presented with a ST at baseline, 61% of them presented with a
new ST at the 1-month follow-up while only 7.9% of those who did not have a ST at
baseline developed a ST at the 1-month follow-up.
The present study is also the first ST incidence study to report incidence based on
the entire study sample, including individuals who presented with a ST at baseline
(Incidence A). As such, the of 18.9% for Incidence A is not comparable to previous
studies in the literature. It is the researcher’s contention that when incidence is reported in
a traditional method (including only the sample with no STs at baseline), the burden of
STs will be underestimated. This underestimation of ST burden, may in part, contribute
to the under-appreciation of the impact of STs expressed by healthcare professionals. By
including all individuals at risk for a ST, researchers can establish the true burden of STs
in a given population. Future ST incidence studies should calculate ST incidence in this
fashion since STs do not occur in isolation and individuals could experience multiple STs
over a period of time.
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Incidence B (7.9%) was calculated in a traditional format as it included the study
sample with no STs reported at baseline. In a recent similar ST incidence study in a
Japanese LTC facility, Sanada et al. (2015) reported a 3.8% ST incidence. Another
Japanese study, Koyano et al. 2016 reported incidence as 1.13/1000 person days. Three
other ST incidence studies were found pertaining to the LTC settings (Malone et al., 1990
(0.92 STs per patient per year); Payne & Martin, 1990 (2.2%); White, Karam & Cowell,
1994 (16%)). These studies were all conducted in the early 1990s, representing a 2decade time lapse from the current study.
Silvestre, Bowers and Gaard (2015) highlight that over recent decades, LTC
settings have drastically changed. They maintain that patient acuity and the types of
chronic illnesses from which these patients suffer, coupled with an aging population,
have resulted in multiple changes in the population of individuals living in the LTC
setting. As such, the results from these earlier ST incident studies may not be comparable
to those of present day ST incidence studies. Further complicating comparisons, White,
Karam and Cowell (1994) and Malone et al. (1990) conducted retrospective studies.
Retrospective studies have limitations as the researcher has limited control over the data
collection and the available data may be incomplete, inaccurate, or inconsistently
measured between the subjects (Song & Chung, 2010).
In comparing the incidence in the current study (7.9%) to that of Sanada et al.
(2015) (3.8%) and Payne and Martin (1990) (2.2%), it is evident that similar to
prevalence in Canadian LTC facilities, Ontario incidence of STs in LTC may be greater
than other geographical areas. However, given the dearth of comparable studies, it is
difficult and premature to speculate as to why Ontarians living in LTC appear to have a
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higher ST incidence. As stated above, there are hypothesised links between the amount of
photo-damage and/or seasonal influences and ST development. Additional research is
required to determine if the incidence of STs is greater in Ontario LTC settings than in
other countries and if photo-damage and seasonal differences contribute to ST
development. Pan Canadian studies are required to determine if the findings from this
Ontario study are generalizable to all Canadians.
Interestingly, STs are considered to be quality of care outcome measures in
Japanese LTC settings, whereas in Canada, the Canadian Institute for Health Information
(CIHI) does not specifically monitor ST burden as a quality indicator (CIHI, 2013;
Sanada et al., 2015). A Canadian Institute for Health Information (2013) study concluded
that complex wounds are endemic in the LTC setting and are a marker of quality of care.
Despite this assertion by CIHI, outcomes pertaining to STs are not measured and LTC
facilities are not held accountable for ST development. An in-depth comparison of the
Japanese and Canadian LTC systems is beyond the scope of this study, however it should
be noted that ST incidence appears to be lower in Japan where STs are considered quality
of care indicators. It could be hypothesized that ST incidence may be lower in Japan as
the result of the importance placed on the prevention of STs in the LTC population.
Studies should be conducted comparing the knowledge, attitudes and practices of STs in
relation to quality indicators between Canadian LTC facilities and other countries.
Incidence C (61%) included the 1-month ST rate of new STs in the study sample
with a ST at baseline. Incidence C supports the reports in the literature that having a
history of a ST is a risk factor for ST development. (See discussion below on ST history
related to ST risk).
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The present study found that STs occur predominantly on the upper and lower
extremities. Findings pertaining to the anatomical locations of STs are consistent with
previous studies conducted in the LTC settings, supporting the need to focus on
prevention programs on these anatomical areas (upper and lower extremities), with the
understanding that STs can occur anywhere on the body (Chang, Carville & Tay, 2016;
Everett & Powell, 1994; Koyano et al., 2016; Sanada et al., 2015). It can be hypothesized
that STs predominantly occur on the extremities because individuals are more likely to
experience blunt force trauma to these areas. This heightened risk for STs secondary to
blunt force trauma is believed to be increased when the individual also displays skin
changes associated with aging as their skin is more susceptible to tearing as the result of
trauma (Kaya & Saurat, 2013; Koyano et al., 2014). Prevention programs should focus on
prevention of STs on the extremities, with the awareness that STs can occur in any
anatomical location (LeBlanc et al., 2011).
Classification is an agreed-upon nomenclature used by healthcare professionals to
categorize, catalogue, arrange, and organize a given biological or clinical model (Salcido,
2000), thereby enabling healthcare professionals to engage in communication in a
common language. The ISTAP classification system’s use in clinical practice coupled
with its validity, make it a viable option for classifying STs in research studies. The
present study is only the second study to use the validated ISTAP classification system in
research to classify STs. More research studies using the classification system are
required to demonstrate its utility in research.
Skiveren, Wahlers, and Bermark (2017), reported that 80% of the STs observed
during their prevalence study (n=140) were ISTAP type 1 STs and 20% type 2 STs. The
85

results of the present prevalence and incidence studies indicated a more even distribution
among the 3 types (38% type 1, 25.5% type 2 and 36.5% type 3). If the results are
compared to the distribution of STAR ST types (by collapsing the STAR system to 3
types based on skin loss), the findings of the present study compare favourably (Chang,
Carville, & Tay, 2016; Koyano., et al., 2014; Lewin, et al., 2015; Sanada, et al., 2015).
The aim of the ISTAP ST classification system is to describe the amount of tissue
loss associated with a given ST (LeBlanc, Baranoski, Holloway & Langemo, 2013).
Knowledge pertaining to the amount of tissue loss will aid healthcare professionals in
developing treatment protocols and product formularies. Advanced knowledge in the
common ST types will aid in education programs pertaining to the best treatment options
for each ST type. Research is required to determine if there are differences between ST
types and variables such as healing times, complications and intrinsic and extrinsic
variables.
6.2 Associated Risk Factors for Skin Tear Development
The data collected during the present study was informed by the risk factors
identified in the systematic review and was grounded in previous research results. As
previously stated, to ensure results are representative of a true effect, the multivariate
analysis results pertaining to Incidence A (new STs in the total study sample, 18.9%) will
be primarily discussed. One of the purposes of the current study was to ascertain if there
was supporting evidence for the inclusion of the risk factors identified in the systematic
review as risk factors for ST development in individuals living in Ontario LTC settings.
The present study supports that an increased risk of ST development was associated with
having a ST history (ST at baseline), having skin changes associated with aging, a higher
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Charlson Comorbidity Index, requiring assistance with activities of daily living and
displaying aggressive behaviour.
In addition to the factors identified in the multivariate analysis, individuals or
their healthcare professionals were questioned by the researcher to determine the
extrinsic factors related to the development of an individual’s ST. Factors included falls,
medical adhesive related skin injury, blunt force trauma and unknown causes. These
factors were based on recall and reliability is suspect, however they provide insight into
potential extrinsic risk factors for STs and highlight areas for future research.
6.2.1 History of a Skin Tear
Payne and Martin (1990) first reported that by simply having a history of a ST, an
individual is at higher risk for developing subsequent STs. Since Payne and Martin’s
seminal article, this assumption has been echoed and supported through multiple studies
(Carville et al., 2014; LeBlanc, Christensen, Cook, & Gutierrez, 2013; Lewin, et al.,
2015; McGough-Csarny & Kopac, 1998; Skiveren, Wahlers, & Bermark, 2017). A casecontrol trial by Lewin et al. (2015) concluded that there were increased odds of
developing a ST in the case group (group with a ST (OR 5.416, 95% CI 2.709-10.829).
In the present study, Incidence C, which explored the rate of new STs in the
sample with a ST at baseline, demonstrated that 61% of individuals who presented with a
ST at baseline presented with a ST at the 1-month follow-up. When assessing the entire
sample (Incidence A), there was a significant risk for developing a ST based on having a
ST at baseline (RR= 1.84, 95% CI 1.25-1.70, p=.002). Of interest is comparing the
unadjusted RR in Incidence A of having a history of a ST (RR=7.62, 95% CI 4.99-11.63,
p=.002) to the adjusted RR of Incidence A of having a history of a ST. The reduction in
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the adjusted RR to 1.84 is indicative that as a risk factor, ST history is mediated by the
other variables. Given the results of the present study coupled with the support in the
literature, it can by hypothesized that a history of a previous ST is indicative that the
individual has a higher risk of developing a new ST.
This finding has direct implications for practice and healthcare professionals must
be cognisant that individuals with a history of STs have an increased probability of
developing multiple STs over their lifetime. In the current study, ST history was captured
as those who presented with a ST at baseline, which could be considered a recent history
of a ST; it is not known if a remote history of a ST would have the same impact on ST
risk. Remote ST history was not captured as the results would be based on recall and
subject to issues with reliability and validity. Individuals who present with a history of
STs, should automatically be included in ST risk reduction programs. Based on past and
current support in the literature, a history of a ST should be considered as one of the
predominant risk factors for ST development.
6.2.2 Skin Changes Associated with Aging
There are several physiological changes associated with aging skin which are
frequently seen in those over the age of 65 years (Carville, et al., 2014; Kaya & Saurat,
2013; Koyano, et al., 2014). These include but are not limited to: the loss of the
extracellular matrix and its major component, hyaluronate (which is responsible for
stabilizing the intracellular structures with the formation of a viscoelastic network in
which collagen and elastin fibers are embedded), and flattening of the epidermal-dermal
junction. These changes result in a loss of the skin’s mechanical functions (Kaya &
Saurat, 2013). Kaya and Saurat maintain that it is the loss of the viscoelastic buffering
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that contributes to ST development. Deterioration of the sweat and sebaceous gland
secretion and xerosis are also believed to contribute to ST development (Akase, et al.,
2012; Carville et al., 2014; Kaya & Saurat, 2013). Because of the role that photoaging
plays in potentiating age-related skin changes, Kaya and Saurat (2013) have hypothesized
that sun-exposure is a modifiable risk factor. However, the unfortunate reality is that the
sun related damage has already occurred prior to the visible skin changes and the
development of STs (Kaya & Saurat, 2013).
Recent ST research has focused on skin changes associated with aging and their
relationship to ST development (Koyano et al., 2014; Rayner, et al., 2016). Ecchymosis,
senile purpura, hematoma, xerosis, stellate spontaneous pseudoscars and skin atrophy
have been previously identified as intrinsic skin changes attributed to aging (Mengeaud,
Dautezac-Vieu, Josse, Vellas, & Schmitt, 2012; Rayner et al., 2015).
To date, this is the first ST incidence study to group skin changes associated with
aging (skin atrophy, ecchymosis, senile purpura, stellate pseudoscars and hematomas)
together as one risk factor. Previous studies reporting ST risk in relation to skin changes
associated with aging have been inconsistent, with varying support for the inclusion of
the individual skin changes associated with aging as ST risk factors (Carville et al., 2014;
Koyan et al., 2016; Koyan et al., 2014; Lewin et al., 2015; Sanada et al., 2015).
Xerosis is described in the literature as being an age-related skin change which
contributes to ST development (Carville et al., 1014). Xerosis was measured categorically
in the current study as either present or absent. This is a limitation for the study as the
measurement was subjective. Carville et al. (2014) hypothesise that xerosis increases ST
risk and that by modifying it (applying moisturizer), ST risk could be reduced. Contrary
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to this, in the current study, while 18.7% of the total sample displayed xerosis, there was
no significant difference between those who developed a ST and those who did not (X2 =
1.419, p=.234). Xerosis was not significant in the univariate analysis (p= .324) and was
not included into the multivariate analysis. Further research is required to explore if
xerosis is a risk factor for ST development and if it should be considered as either an
independent variable or as part of the grouped skin changes associated with aging. A
validated tool should be used to measure xerosis.
In the present study, individually, the skin changes (skin atrophy, ecchymosis,
senile purpura, stellate pseudoscars and hematomas) were significantly associated with
STs in the univariate analysis. However, when the individual skin changes associated
with aging were entered into the multivariate regression models, only ecchymosis was
found to be significant. Skin changes were grouped and then entered into the regression
models as one variable. Modeled in this format, as a collective, the skin changes
associated with aging variable had a significant impact on ST development (Incidence A,
RR=1.60, 95% CI, 1.43 - 1.79, (p<.001)).
Supporting the inclusion of skin changes associated with aging as one variable,
Kaya and Saurat (2013), hypothesised that skin changes associated with aging do not
occur in isolation and that they should be considered as a cluster of factors making up a
chronic condition they termed “dermatoporosis”. In their definition, dermatoporosis is a
manifestation of cutaneous insufficiency or fragility and is seen outwardly by the
presence of skin atrophy, senile purpura, stellate pseudoscars and hematomas (Kaya &
Saurat, 2007). In a study of acute care patients between 60-90 years of age (n=202), the
prevalence of dermatoporosis was found to be 32% (Mengeaud, et al., 2012). Areas of
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frequent sun exposure and resulting photoaging (posterior forearms, pretibial area, dorsal
hands, pre-sternal area and scalp) are reported to be those demonstrating dermatoporosis
(Kaya & Saurat, 2013).
It has been reported that healthcare professional’s express difficulty in
differentiating between senile purpura, ecchymosis and hematomas (Mengeaud, et al.,
2012; Rayner et al., 2015; Strazzieri-Pulido, et al., 2015). By incorporating all of the
factors under one umbrella term, assessment will be simplified for healthcare
professionals. Given the interconnectedness of the morphological skin changes associated
with aging in some individuals, coupled with the difficulties reported by healthcare
professionals in distinguishing between senile purpura, ecchymosis and hematomas,
future studies exploring the effects of skin changes on ST risk in the aging population
should group all of these changes under the umbrella of skin changes associated with
aging or dermatoporosis. Combining morphological skin changes under one umbrella
term, simplifies identification and documentation of these changes and will potentially
aid in validating risk assessment tools as some of the confusion surrounding the
differentiation between the senile purpura, ecchymosis and hematomas will be removed.
6.2.3 Co-morbidities
The Charlson Comorbidity Index (CCI) is a method for categorizing
comorbidities of individuals based in the International Classification of Disease (ICD)
diagnosis codes found in administrative data, with higher scores indicating higher
mortality risks (Charlson, Pompei, Ales, & Mackenzie, 1987). In the present study, the
CCI was used in the data collection as a means of measuring comorbidities. The
multivariate models for Incidence A (RR=1.17 95% CI, 1.03-1.32, p=.018) and Incidence
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C (RR=1.14 95% CI, 1.02-1.28, p=.018) supported that individuals with higher CCI
scores had a significantly higher risk for ST development. The CCI was not found to be
significant in the multivariate model for Incidence B, (RR=1.17 95% CI, 0.95-1.44,
p=.131). In order to keep the variables consistent in all 3 models, the CCI was forced into
the model despite insignificant results. The inclusion of CCI as a risk factor is supported
by the expert opinion that a relationship exists between ST development and comorbidities (Ellis & Gittins 2015; LeBlanc et al., 2017). It is hypothesised that because
Incidence B was underpowered (see study limitations), a type II error may have occurred,
and the variable was falsely deemed to be insignificant. It can be noted that despite the
insignificant findings, the RR for CCI in Incidence A and B are equal (RR=1.17).
The results from the current study have limited support in the literature.
Mengeaud et al. (2012) concluded that there is an increase in age-related skin changes
associated with those suffering from chronic diseases translating into an increased ST risk
among individuals with chronic disease. However, Koyano et al. (2014) and Hsu and
Chang (2010) both reported no significant relationship between ST development and
chronic/critical illness. Lewin et al. (2015) reported that a higher CCI score was
significant in univariate analysis but did not factor in their multivariate analysis in a casecontrol study.
Bank and Nix (2006) maintained that it is the heightened falls risk associated with
chronic disease and related polypharmacy which puts the frail elderly at increased risk for
ST development. Consensus statements for the prediction, prevention, assessment and
treatment of STs, included chronic and/or critical illness as risk factors attributed to ST
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development (LeBlanc et al., 2011) and while not substantiated in the literature, this
assumption has been accepted into practice (Strazzieri-Pulido, et al., 2015).
It has also been suggested that frailty, as a by-product of chronic disease in the
aging population, should be studied for its relationship to ST development (Bank & Nix,
2006; White, Karam & Cowell, 1994). Frailty is considered highly prevalent in aging
populations and relevant increased frailty has been reported to be predictive of adverse
outcomes in the elderly including, hospitalization, admission to LTC and death
(Chamberlain et al., 2016). Kojima (2015) reported that 52.3% of individuals living in
LTC present with frailty. Fried et al. (2001) defined frailty as a clinical syndrome in
which three of the following criteria are present: unintentional weight loss (greater than
4.5 kg over a year), self-exhaustion, weakness (diminished grip strength), slow walking
speed and low physical activity. Frail elders are presumed to be at higher risk for falls,
hospitalizations, disability and death (Fried et al., 2001). In the current study, frailty was
measured with the RAI-MDS CHESS scale. On univariate analysis, the CHESS scale was
not significant (p=0.563). Previous studies have not assessed frailty in relation to ST
development and further research is required to assess if a link exists between frailty and
heightened ST risk.
The present study has highlighted that ST risk is not linear, but rather
multifactorial and complex. Studies have yet to determine if co-morbidities and chronic
disease in and of themselves are ST risk factors, or if the increased risk comes from the
increased need for assistance with ADLs associated with chronic disease, the increased
falls risk in the elderly or the skin changes which are associated with chronic illness.
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Given the results of the present study, future studies should be conducted to further
explore the effect co-morbidities and chronic disease on ST risk.
6.2.4 Requiring Assistance with Activities of Daily Living (ADLs)
The present study is the first study to measure ADL-functioning using the RAIMDS ADL scale. The sub-scores of the RAI-MDS ADL scale (bed mobility, transfers,
locomotion, dressing, eating, toilet use and personal hygiene) were all significant on
univariate analysis. However, when the sub-scores were entered independently into the
multivariate regression model, bed mobility was the only variable that fit the model.
Using the Akaike’s information criterion, it was shown that when the sub-scores of the
RAI-MDS ADL scale were entered collectively, the total RAI-MDS ADL score
displayed the best fit for the model and those who required greater assistance with ADLs
were at higher risk for ST development (Incidence A, RR=1.13, (95% CI, 1.08-1.18,
p<.001)).
Requiring assistance with ADLs is related to both modifiable and non-modifiable
risks for STs. While the intrinsic cause of requiring assistance with care or mobility may
not be modifiable in all individuals, healthcare providers strive to maximize self-care and
minimize any adverse effects, such as ST development when care must be provided
(Ayello, 2014; LeBlanc et al., 2017). It is hypothesized that those who require assistance
from others with ADLs are at a higher risk due to a compilation of factors including, but
not limited to, the potential need for assistive devices, loss of flexibility resulting in
difficulty dressing, and the need for assistance with transferring and moving in bed
(Amaral, Pulido, & Santos, 2012; Carville et al., 2014; LeBlanc, Christensen, Cook, &
Gutierrez, 2013). These variables are all captured in the RAI-MDS ADL scale and as
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such, the present study supports that requiring assistance with ADLs in general should be
considered as a risk factor for ST development.
Healthcare professionals and individuals reported 28.8% of STs occurred during
ADLs. The findings from this current study are supported by multiple studies reporting
relationships between requiring assistance with ADLs and ST development (Amaral,
Pulido, & Santos, 2012; Carville et al., 2014; Hsu & Chang, 2010; LeBlanc, Christensen,
Cook, & Gutierrez, 2013; McGough-Csarny & Kopac, 1998; Payne & Martin, 1990;
White, Karam, & Cowell, 1994). In a case-control study in the LTC setting, Carville et al.
(2014) reported that the majority (69%) of STs occurred in individual’s bedrooms and
14% of STs occurred during the hours of 6:00 – 8:00 am. They concluded that this was
indicative that STs were occurring while the individuals were being transferred in and out
of bed or were receiving care. This may be indicative that healthcare professionals need
to alter their approach to providing physical care in order to minimize the risk for ST
development.
The current study and the systematic review provide compelling evidence for the
conclusion that individuals living in LTC and require assistance with ADLs have a
greater risk of developing a ST while receiving care. Further support for this concept can
be extrapolated from the hypothesis that in areas where STs are considered quality of care
outcome measures, the incidence of STs may be lower as the result of increased
awareness in how care is being provided. Healthcare professionals and healthcare settings
must be cognisant of this link and implement policies and practices to minimize ST risk
associated with providing care during activities of daily living.
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This finding has the potential to impact practice. Skin tear prevention and
education programs should discuss the risk of STs in association with requiring assistance
with ADLs. Education and support should be provided to ensure that healthcare
professionals providing assistance for individuals at risk for ST development understand
how to provide care in such a fashion as to decrease the risk of STs. Because providing
assistance with ADLs is linked to the allocation of resources, the results of this present
study could aid in how resources are implemented in relation to providing ADL
assistance to individuals living in LTC settings and to the use of assistive devices to
decrease ST development.
6.2.5 Displaying Aggressive Behaviour
The present study supports that the risk of developing a ST is increased with
higher ABS scores (indicating greater severity of aggressive behaviour). The independent
variables of the ABS scale (verbal aggression, social inappropriateness, physically
abusive behaviour and resisting care) were all significant factors in the univariate
analysis. In the multivariate models, only resisting care was found to be significant. The
total ABS score proved to be the better fit for the multivariate model, and it is concluded
that in the current study that having a higher ABS score equates to a higher risk of ST
development (Incidence A, RR= 1.06, 95% CI, 1.02-1.10, (p=.001)). Healthcare
professionals attributed 9.8% of STs to resisting care. This finding is supported by reports
that among individuals who develop STs in LTC, a high proportion of them are resistant
to care (Amaral, Pulido, & Santos, 2012; Everett & Powell, 1994; Malone, et al., 1991;
McGough-Csarny & Kopac, 1998; Payne & Martin, 1990; White, Karam, & Cowell,
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1994). It should be noted that these studies did not operationalize what constituted care
resistance, making comparisons difficult.
LeBlanc, Christensen, Cook, and& Gutierrez (2013) were the first to use the RAIMDS to quantify the severity of altered aggressive behaviour in a small pilot crosssectional study (n=114). They reported no significance between higher ABS scores and
ST development.
The current finding that aggressive behaviour is linked to the risk of ST
development has implications for clinical practice. Aggressive behaviour in the LTC
population is frequently attributed to dementia and other non-modifiable disease
processes. How healthcare professionals and caregivers provide care for these
individuals, is however, potentially modifiable (LeBlanc et al., 2011). Therefore, the
need to alter their approach to care for aggressive individuals, should be included by
healthcare professionals into ST prevention and education programs.
6.2.6 Reported Extrinsic Factors Associated Skin Tear Risk Factors
As discussed above, in addition to the factors identified in the multivariate
analysis, individuals or their healthcare professionals were questioned by the researcher
to determine the extrinsic factors related to the development of an individual’s ST. The
current study found that blunt force trauma (21.7%), falls (20.8%), unknown causes (ST
occurred for no apparent cause) (15.1%) and medical adhesive related skin injury (3.8%),
were all reported as being extrinsic causes of ST development. These findings are
consistent with reports in the literature (LeBlanc et al., 2014; Payne & Martin, 1990;
McGough-Csarny & Kopac, 1998; White, 2004; White, Karam, & Cowell, 1994;).
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The data collection pertaining to these factors was based on recall and reliability
is suspect. Nonetheless, the results provide valuable insight into potential extrinsic risk
factors for STs and highlight areas for future research. The design of the current study did
not allow for comparisons with those who did not experience a ST. Studies are required
to determine the extent to which these extrinsic factors contribute to development of STs
in the aging population.
As previously stated, skin changes associated with aging have been linked to
heightened risk for ST development in this population. It is believed that as age related
skin changes occur, even the slightest blunt force can result in tearing of the skin
(Stephen-Hayes & Carville, 2011). Skin tear prevention programs feature protection from
blunt trauma as a predominant means for preventing STs in the aging populations
(LeBlanc et al., 2017). A cross-sectional survey reported that healthcare professionals
identified blunt force trauma to be the most common cause of STs in the aging population
(LeBlanc et al., 2014) and this finding was supported in a similar earlier study (White,
2001). In the present study, blunt force trauma was listed as an extrinsic cause of ST
development (21.7%), second only to during ADLs (28.8%). What is not known and will
require further study was if the blunt force trauma occurred while the individual was
receiving assistance with ADLs.
Intuitively, the application of adhesives on fragile skin can contribute to ST risk
upon removal. Konya et al., (2010) reported a 15.5% incidence of medical adhesive
related STs among individuals 65 years of age or older living in LTC. Healthcare
professionals have reported that removal of medical adhesives is a leading extrinsic cause
of ST development (LeBlanc, et al., 2014). An expert consensus panel addressing
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medical related skin injuries concluded that medical adhesives were contributing factors
to ST development (McNichol, Lund, Rosen, & Gray, 2013).
In the present study, 3.8% of respondents indicated that the use of medical
adhesives resulted in a ST. It can by hypothesized that individuals in LTC are less likely
than those in acute care settings to need the use of adhesives because those living in LTC
are not experiencing as many adhesives requiring procedures. Future studies are needed
to explore the correlation between ST development and medical adhesives in those with
and without age-related skin changes across all care settings.
Various practice guidelines have included fall risk as a contributing factor to ST
development (Ellis & Gittins, 2015; LeBlanc et al., 2017; LeBlanc et al., 2011). A fall in
an older adult has been defined as “An event that results in a person coming to rest
inadvertently on the ground or floor or other lower level” (Virani et al., 2011, p.18).
Previous studies have indicated that falls and resulting blunt force trauma
contribute to ST risk (Everett & Powell, 1994; Malone, Rozario, Bavinski, & Goodwin,
1991; White, Karam, & Cowell, 1994). Intrinsically, falls are linked to frailty and chronic
disease (Ayello, 2014). Intuitively, there is a link between falls, resulting blunt force
trauma and ST development. However, the prevalence of STs in relation to falls is not
known. In the present study, it was found that individuals /healthcare professionals
primarily attributed STs to blunt force trauma (21.7%) and to falls (20.8%). The design of
the current study did not allow for comparisons with those who suffered a fall but did not
experience a ST. It can by hypothesized that individuals living in LTC who are at a
higher risk of a fall and thus at higher risk of experiencing a blunt trauma, may be at a
higher risk for experiencing a ST. While it is presumed that falls risk is a contributing
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factor to ST development, relationship between having a fall and developing a ST in the
LTC setting requires further investigation.
In keeping with the literature (LeBlanc, et al., 2014; White, 2001), the present
study reported that 15.1% of individuals developed a ST for no apparent cause. Further
study is needed to determine which factors contribute to ST development in order to
develop comprehensive risk reduction programs.
6.3 Hypothesised Risk Factors Not Supported in the Multivariate Regression
Models
6.3.1 Advanced Age
It has long been assumed that increased age is a non-modifiable risk factor for ST
development (Carville, et al., 2007; LeBlanc, et al., 2013; Payne & Martin,1990).
Previous studies have indicated that when those greater than 65 years of age are
compared to those less than 65 years of age, age appears to be a contributing factor to ST
development (Amaral, Pulido, & Santos, 2012; Bajwa, et al., 2010; Bank & Nix, 2006;
Carville & Smith, 2004; Chang, Carville, & Tay, 2016; Kennedy & Kerse, 2011; Maida,
Ennis, & Corban, 2012; Malone, et al., 1991; McGough-Csarny & Kopac, 1998;
Santamaria, Carville, & Prentice, 2009). The present study assessed only those who were
greater than 65 years of age and results showed no significance related to advancing age.
This finding has been supported by other studies assessing only those greater than 65
years of age (Bank, & Nix, 2006; Chang, Carville, & Tay, 2016; Sanada, et al., 2015;
Koyano, et al., 2014; LeBlanc, Christensen, Cook, & Gutierrez, 2013; Skiveren, Wahlers,
& Bermark, 2017).
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It can be hypothesised that it is not aging that is the primary ST risk factor but
rather the age-related skin changes that many over the age of 65 experience. The present
study supports this assumption as age-related skin changes were significant contributors
to the multivariate incidence A model (RR= 1.60, (95% CI, 1.43-1.79, p <.001)) whereas
advanced age was not significant on univariate analysis (p=0.362). This is an important
finding indicating that healthcare professionals should re-examine the notion of using age
as a risk predictor for STs. Exclusion of advanced age and the inclusion of skin changes
associated with aging will have a significant impact on ST risk reduction programs. By
focusing on skin changes rather than age, healthcare professionals will be able to
complete a more comprehensive assessment of those who are potentially at risk for ST
development.
6.3.2 Differences of Skin Tear Risk Between Sexes
There have been mixed reports in the literature as to the role sex plays in ST
development. LeBlanc, Christensen, Cook, & Gutierrez (2013) reported being male was
significant, whereas, McGough-Csarny & Kopac (1998) reported that being female was
associated with higher ST risk. Other reports have indicated that there is no difference in
ST risk in relation to sex (Carville, et al., 2014; Hsu & Chang, 2010). The present study
supports the notion that sex does not affect ST development. On univariate analysis, sex
was not significant (p=0.136) and did not fit the multivariate model. While further
research is required to substantiate this finding, it is hypothesised that healthcare
professionals should not differentiate among those at risk for a ST based on sex.
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6.3.3 Auditory and Visual Impairment
Expert opinion is such that individuals experiencing auditory and visual
impairments are at an increased risk for ST development. This belief has been adopted
into best practice and prevention guidelines (Ellis & Gittins, 2015; LeBlanc et al., 2013;
Holmes et al., 2013). Despite this assumption, the link between ST risk and visual or
auditory impairment has not been reported from research evidence (Strazzieri-Pulido et
al., 2017; Strazzieri-Pulido et al., 2015). In the current study, neither auditory (p=
0.484) nor visual (p=0.125) impairment were found to be significant risk factors for ST
development. It could be hypothesised that it is not the impairment itself that heightens
ST risk, but rather the severity of their impairment and the degree to which the individual
at risk requires assistance. Individuals with these impairments may require increased
assistance with ADLs and may suffer from multiple co-morbidities. Research is needed
to explore this hypothesis. Given the lack of evidence both in the literature and the results
from the current study, auditory and visual impairment should not be included at the
present time as risk factors for ST development.
6.3.4 Pressure Injury/Ulcer Risk
Skin tears are frequently compared to pressure injuries in the literature as they are
both found in the LTC population and the burden of pressure injuries has long been used
to benchmark quality of care in the LTC populations. It is widely believed that STs and
pressure injuries share many of the same risk factors (Carville et al., 2007; Carville et al.,
2014; Hsu & Chang, 2010; LeBlanc et al., 2013). Studies exploring the relationship
between ST risk factors and those of pressure injuries present mixed results and there has
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been no consensus as to if a relationship exists (Amaral et al., 2012; Koyano et al., 2016;
Sanada et al., 2014).
Several studies have reported that individuals with lower total Braden scores
(lower scores equate to higher pressure injury risk) have higher odds of developing a ST
(Amaral et al., 2012; Sanada et al., 2014.) In contrast, other studies have maintained that
there is no relationship between pressure injury risk and ST risk (Koyano et al., 2014;
Koyano et al., 2016). The current study used the RAI-MDS PURS scale, which is
reported to be comparable in predictive ability to the Braden scale (Carreau et al., 2015),
to measure pressure injury risk among the participants. The total PURS score (p=<.001)
and the sub-scores of bed mobility (p= <.001) and locomotion on unit (p= <.001), were
significant in the univariate analysis. However, they did not fit the final multivariate
model.
The present study supports that dependence on others for activities of daily living
increases the risk of ST development for individuals greater than 65 years of age. Given
that there exists an overlap in the sub-scores of the RAI-MDS ADL scale and some of the
sub-scores of the PURS scale (bed mobility and locomotion on unit), further research
should investigate this possible link between the risk factors for the two wound
etiologies. If a correlation between the STs and pressure injuries does exist, pressure
injury prevention strategies could be incorporated into ST risk reduction programs.
Shared risk factors between STs and pressure injuries would afford healthcare
professionals the ability to develop a bundled approach to care. Caution should be taken
to ensure that healthcare professionals do not confuse the two wound etiologies (STs and
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pressure injuries) as despite the possible shared risk factors, they are unique wounds and
should be classified as such.
It has been reported that STs are potentially more prevalent than pressure injuries
(Carville et al., 2007; Woo et al., 2015). This is supported in the present study as results
indicated that while the prevalence of STs was 20.8% (95% CI, 16.9-25.3) (n=79/380),
pressure injuries prevalence was 10.3% (95% CI 8.0-14.0) (n=39/380). Having a pressure
injury was not a significant risk factor for ST development (p=0.171).
6.3.5 Cognitive Impairment
It has been reported that among individuals who develop STs in LTC, a high
proportion of them display altered cognitive status. Importantly, none of the studies
operationalized what constituted altered cognitive status, making comparisons difficult
(Amaral, Pulido, & Santos, 2012; Everett & Powell, 1994; Malone, et al., 1991;
McGough-Csarny & Kopac, 1998; Payne & Martin, 1990; White, Karam, & Cowell,
1994).
LeBlanc et al. (2013) were the first to use the RAI-MDS to quantify cognitive
impairment in relation to ST risk. They reported higher CPS scores (indicating altered
cognitive status) in those who presented with STs, and concluded that altered cognitive
status was a potential contributor to ST development. Contrary to this finding, the current
study does not support cognitive impairment, as captured by the RAI-MDS CPS scale, as
a risk factor for ST development. On univariate analysis, the sub-scores for the CPS were
significant (p= 0.06). However, neither the CPS nor its sub-scores factored into the
multivariate models. Further studies will be required to determine if a causal link exists
between ST risk and cognitive function.
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6.3.6 Nutritional Status
Malnutrition can be defined as “a condition in which a nutritional deficiency
or an excess or imbalance in energy, protein, and other nutrients causes
measurable adverse effects on tissue, body structure, body function, and clinical
outcomes” (NPUAP, EPUAP, & PPPIA, 2014, p. 79). Nutrition has been reported to
affect overall general health and to impact skin function (Ayello, 2014).
Previous studies have reported nutritional status based on albumin levels (Hsu &
Chang, 2010; McGough-Csarny & Kopac, 1998). McGough-Csarny and Kopac (1998)
concluded that individuals experiencing a nutritional deficit, based on altered albumin
levels, were at higher risk of ST development. Hsu and Chang (2010) reported that the
odds of developing a ST did not increase with those experiencing nutritional deficits
based on serum albumin levels. Hsu and Chang (2010) recommend collecting albumin
and pre-albumin blood levels as a means for quantifying nutritional status. whereas the
present study relied on the RAI-MDS scoring of weight, weight loss and daily nutritional
intake.
The Registered Nurses Association of Ontario (RNAO) recently published best
practice guidelines recommending that nutritional status should be determined using a
validated nutritional assessment tool, and that pre-albumin and albumin levels alone,
were not reliable markers for altered nutritional status (RNAO, 2016). The RAI-MDS
uses validated data collection tools and reports nutritional status based on percentage of
food consumed and weight gain or loss (Hirdes et al., 1999). In the present study, using
the RAI-MDS data, nutritional status (p=0.532) and weight loss (p=0.099) were not
significantly associated with heightened ST risk. Further studies using validated tools to
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monitor nutritional status should be conducted to determine if nutritional status
influences the risk if ST development in the aging population.
6.3.7 Polypharmacy/ Corticosteroids/ Anticoagulants
Polypharmacy or the use of multiple medications (greater than 4 medications) is
common among older adults and is partially modifiable. Healthcare professionals can
modify the types and number of medications used and control the duration of usage
(Pervin, 2008). Several studies have correlated ST risk to polypharmacy (Hsu & Chang,
2010; McGough-Csarny & Kopac, 1998). Kaya and Saurat (2013) maintain that
corticosteroids and chronic illness are mediating factors compounding dermatoporosis.
Best practice guidelines have included prolonged use of corticosteroids an important risk
factor for ST development (LeBlanc et al., 2017; Ellis & Gittins, 2015). Corticosteroids
are known to regulate the expression of genes encoding collagens, elastin, matrix
metalloproteinases (MMPs), and tissue inhibitors of MMPs, among others, and it is
believed that corticosteroids greatly increase skin atrophy associated with skin changes in
the aging population (Kaya & Saurat, 2007; Kaya & Saurat, 2013). In contrast, Lewin et
al. (2015) reported no correlation between use of corticosteroids and the risk of STs.
The present study captured medications and polypharmacy based on the
medication lists included into the quarterly RAI-MDS assessments and individual chart
reviews. The findings did not support a link between polypharmacy (p= 0.478), topical
(p=0.585) or oral (p=0.480) corticosteroid use or anticoagulants (p=0.240), in relation to
heightened ST risk. None of these factors fit the multivariate model.
Expert opinion is such that polypharmacy may be a contributing factor to ST
development (Ellis & Gittins, 2015; LeBlanc et al., 2013). However, it has also been
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hypothesised that the underlying chronic diseases requiring the use of certain medications
may cause a higher ST risk than the medications used to treat the disease (McGoughCsarny & Kopac, 1998). This type of comparison was beyond the scope of the current
study and additional research is required to determine if polypharmacy or specific
medications increase ST risk. Studies are required to explore if an increased ST risk is
related to an underlying medical condition, the medications the individuals requires
secondary to the medical condition, or a combination of the two factors.
6.3.8 Edema
Edema, particularly in the lower extremities, is believed to result in compromised
skin integrity, making the skin more susceptible to friction, shear and blunt force, and
may translate into a heightened ST risk (Lewin et al., 2015). It can be hypothesised that if
edema is present, the edematous skin might be more susceptible to tearing as the result of
shearing and friction (LeBlanc et al., 2013). Several studies have reported that edema is a
contributing factor to ST development for the aging population in the acute care setting
(Carville et al., 2014; Lewin et al., 2015). These results have yet to be demonstrated in
the LTC population.
In the present study, 40.5% of the total sample presented with lower extremity
edema, though, the results were not significant in relation to ST risk (p=0.168). Edema
was measured in the present study as it was reported (present or absent) in the RAI-MDS
data. Further studies are required to explore the link between ST development in relation
to edema of the extremities using validate tools to measure edema.
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6.3.9 Quality of Life and Pain
Wound pain has been recognized as a mediating factor in wound healing and
quality of life (Ayello, 2014). The current study used the variable pain as it was measured
in the RAI-MDS. The RAI-MDS captures overall pain which is not specific to wound
pain. The present study demonstrated that non-specific pain (p <.001) was a significant
factor associated with STs, but, it did not factor into the multivariate model. Studies are
needed to provide healthcare professionals with a better understanding of the lived
experience of having a ST. Knowledge of the effect STs have on quality of life and pain
will assist healthcare professionals in providing comprehensive care to those at risk for
and experiencing STs.
6.4 Phase 2 Conclusion
The study found a ST prevalence of 20.8% and an incidence of 18.9% within a
month. Having a history of a ST at baseline, the presence of skin changes associated with
aging, higher Charlson Comorbidity Index scores, requiring assistance with activities of
daily living and displaying aggressive behaviour were identified as key risk factors
associated with ST development at 4 weeks post baseline assessment. These results
provide much needed Ontario data on the burden of STs in the LTC population. By
identifying risk factors, healthcare professionals can establish prevention programs
targeted at reduction of modifiable risks for ST development. The present study is an
important first step towards developing a prevention program targeting individuals at risk
for STs in LTC.
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Chapter 7
Thesis Discussion
7.1 Prevalence and Incidence
The prevalence in the present Ontario study (20.8%) is slightly less than previous
Canadian studies (22%-26%) (LeBlanc, Christensen, Cook & Gutierrez, 2013; Woo et
al., 2015). However, it is greater than the prevalence reported in studies involving the
LTC population in other countries. The results from the current study strengthen the
notion that STs may be more prevalent in the Ontario LTC populations compared to other
geographical areas.
The incidence data from the current study is an important first step in building an
Ontario database pertaining to the incidence of STs in Ontario LTC facilities. It is the
first ST incidence study to be conducted in the Ontario LTC setting and will aid in future
comparisons among LTC facilities. In the present study, Incidence rate A (18.9%) and
prevalence (20.8%) are very similar. This is an important finding as it strongly supports
the reports in the literature that having a history of a ST is a strong predictor for the
development of a future ST.
Incidence of STs in Ontario LTC may be greater than other geographical areas.
As stated previously, there are hypothesised links between the amount of photo-damage
and/or seasonal influences and ST development. Additional research is required to
determine if the incidence of STs is greater in Ontario LTC settings than in other
countries and if photo-damage and seasonal differences contribute to ST development.
The present study found that STs occur predominantly on the upper and lower
extremities. Findings pertaining to the anatomical locations of STs are consistent with
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previous studies conducted in the LTC settings, supporting the need to focus on
prevention programs on these anatomical areas (upper and lower extremities), with the
understanding that STs can occur anywhere on the body (Chang, Carville & Tay, 2016;
Everett & Powell, 1994; Koyano et al., 2016; Sanada et al., 2015). It can be hypothesized
that STs predominantly occur on the extremities because individuals are more likely to
experience blunt force trauma to these areas. This heightened risk for STs secondary to
blunt force trauma is believed to be increased when the individual also displays skin
changes associated with aging as their skin is more susceptible to tearing as the result of
trauma (Kaya & Saurat, 2013; Koyano et al., 2014). Prevention programs should focus on
prevention of STs on the extremities, with the awareness that STs can occur in any
anatomical location (LeBlanc et al., 2011).
The ISTAP classification system’s use in clinical practice coupled with its
validity, make it a viable option for classifying STs in research studies. This study adds to
the research utility of the ISTAP classification system. The aim of the ISTAP ST
classification system is to describe the amount of tissue loss associated with a given ST
(LeBlanc, Baranoski, Holloway & Langemo, 2013). Knowledge pertaining to the amount
of tissue loss will aid healthcare professionals in developing treatment protocols and
product formularies. Advanced knowledge in the common ST types will aid in education
programs pertaining to the best treatment options for each ST type. Research is required
to determine if there are differences between ST types and variables such as healing
times, complications and intrinsic and extrinsic variables.
It has been hypothesised that the use of multiple different ST definitions coupled
with the relative youth of the validated ISTAP definition, is in part, a reason as to why
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STs do not have a specific category code in the World Health Organizations International
Classification of Diseases (ICD) 10 codes (World Health Organization (WHO), 2016)
(LeBlanc, et al., 2013; Rayner, et al., 2015). This lack of specific ICD coding by the
WHO may partially explain why STs are often trivialized by healthcare professionals
(LeBlanc, et al., 2013; Rayner, et al., 2015). This review supports that the ISTAP
(LeBlanc et al., 2011) definition for STs has been globally accepted and is being widely
cited in the literature. However, acceptance is required by the greater healthcare
community and the WHO in order to raise the global awareness of STs and elicit more
ST related research.
7.2 Revised Theoretical Framework
A revised theoretical ST risk factor framework is proposed based on the findings
from the current study in conjunction with support from the systematic review (Figure 3).
This thesis aimed to verify the inclusion of the proposed antecedents as risk factors in the
LTC population. The present study supports that having a history of a ST, skin changes
associated with aging, having higher CCI scores, requiring assistance with ADLs and
displaying aggressive behaviour, are all factors increasing the risk of STs in the LTC
population.
There exists strong support for the inclusion of having a history of a ST as a risk
factor for ST development. This finding has direct implications for practice and
healthcare professionals must be cognisant that individuals with a history of STs have an
increased probability of developing multiple STs over their lifetime.
A collective risk factor, skin changes associated with aging, was established to
capture previously identified as intrinsic skin changes attributed to aging (ecchymosis,
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senile purpura, hematoma, xerosis, stellate spontaneous pseudoscars and skin atrophy)
(Mengeaud, et al, 2012; Rayner et al., 2015). To date, this is the first ST incidence study
to group skin changes associated with aging together as one risk factor. This approach
circumvented the issue raised by Newall et al. (2015) that healthcare professionals have
difficulty distinguishing between the various age-related skin changes.
The CCI was used in the current study as a means of measuring comorbidities.
Results demonstrated that higher CCI scores translated to increased ST risk. Lewin et al.
(2015) reported that a higher CCI score was significant in univariate analysis but did not
factor in their multivariate analysis in a case-control study. The present study has
highlighted that ST risk is not linear, but rather multifactorial and complex. Studies have
yet to determine if co-morbidities and chronic disease in and of themselves are ST risk
factors, or if the increased risk comes from the increased need for assistance with ADLs
associated with chronic disease, the increased falls risk in the elderly or the skin changes
which are associated with chronic illness. Given the results of the present study, future
studies should be conducted to further explore the effect co-morbidities and chronic
disease on ST risk.
The present study is the first study to measure ADL-functioning using the RAIMDS ADL scale. Requiring assistance with ADLs is related to both modifiable and nonmodifiable risks for STs. While the intrinsic cause of requiring assistance with care or
mobility may not be modifiable in all individuals, healthcare providers strive to maximize
self-care and minimize any adverse effects, such as ST development when care must be
provided (Ayello, 2014; LeBlanc et al., 2017). These variables are all captured in the
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RAI-MDS ADL scale and as such, the present study supports that requiring assistance
with ADLs in general should be considered as a risk factor for ST development.
The systematic review and cohort study and provide compelling evidence for the
conclusion that individuals living in LTC and require assistance with ADLs have a
greater risk of developing a ST while receiving care. Healthcare professionals and
healthcare settings must be cognisant of this link and implement policies and practices to
minimize ST risk associated with providing care during activities of daily living.
Labeling aggressive behaviour as an associated risk of ST development has
implications for clinical practice. Aggressive behaviour in the LTC population is
frequently attributed to dementia and other non-modifiable disease processes. How
healthcare professionals and caregivers provide care for these individuals, is however,
potentially modifiable (LeBlanc et al., 2011). Therefore, the need to alter their approach
to care for aggressive individuals, should be included by healthcare professionals into ST
prevention and education programs.
Other factors, previously identified either in the scientific literature or in best
practice guidelines, including; advanced age, polypharmacy, increased pressure ulcer
risk, nutritional deficits, peripheral edema, xerosis, and cognitive, auditory or visual
impairment, were not supported in the current study and require further study.
To date, no study has supported that auditory or visual impairment directly
contributes to ST development, despite their inclusion in practice guides (Ellis & Gittins,
2015; LeBlanc, et al., 2017; LeBlanc, et al., 2013). Given this finding, unless future
research identifies auditory or visual impairment as contributing factors to ST
development, they should not be included in practice guides and prevention plans as
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direct ST contributors. Advanced age, as discussed above, does not appear to
independently contribute to ST development but rather it is the skin changes associated
with aging that increases ST risk.
This proposed theoretical framework highlights gaps in the literature and can be
used to guide future research pertaining to STs in the LTC population. Further studies are
needed to explore the inclusion of the proposed attributes, and how these attributes can be
modified to mediate the antecedents (ST risk factors) in the LTC population. Attributes
mediating ST development include factors external to the central system which can
mediate the proposed ST risk factors to either increase or decrease ST risk. Attributes
associated with this proposed ST framework include the knowledge, attitudes and
practices of healthcare professionals, caregivers and / or individuals, in relation to ST
prevention, the individual’s physical environment and the healthcare setting’s policies
and practices pertaining to ST prevention. The framework remains in its infancy and
validation and further testing are required.
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Figure 3: Revised Skin Tear Framework

115

7.3 Implications for Practice
Skin tear research is in its infancy. Studies are required across all age groups and
settings to garner a greater understanding of these complex wounds. The findings from
the present study provide much needed data on the prevalence and incidence of STs in
the Canadian LTC population. In addition, the risk factors identified in the present study
provide a better understanding of which individuals living in the LTC setting will be at
risk for ST development.
A validated risk assessment tool for STs does not exist, complicating the
identification of who is at risk and why. The validation of previous predictor scales has
proven to be elusive. Newall et al. (2015) developed and tested a ST risk assessment tool
which included senile purpura, hematoma, evidence of previously healed STs, ability to
reposition and age in the proposed model. They tested the tool for validity in a
prospective cohort study (n=1466) and indicated that despite extensive testing, the tool
failed to demonstrate sufficient specificity and sensitivity and thus could not be
considered validated. Newall et al. concluded that a more parsimonious model was
required to predict ST development in the aging population, and concluded that a
potential issue with the tool was the potential confusion reported by clinicians in terms of
the differentiation between ecchymosis and senile purpura.
The current study demonstrates that ST risk predictor models for individuals
living in LTC should incorporate previous history of a ST, skin changes with aging
(grouped as a collective rather than the individual factors of skin atrophy, senile purpura,
ecchymosis and hematoma), chronic /critical disease, needing assistance with ADLs and
exhibiting aggressive behaviour. It is hypothesized that the inclusion of these factors into
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a ST risk predictor model for individuals living in the LTC setting will overcome some of
the challenges Newall et al. (2015) reported in validating a ST risk assessment model.
The findings from this current study support previous studies reporting
relationships between requiring assistance with ADLs and ST development (Amaral,
Pulido, & Santos, 2012; Carville et al., 2014; Hsu & Chang, 2010; LeBlanc, Christensen,
Cook, & Gutierrez, 2013; McGough-Csarny & Kopac, 1998; Payne & Martin, 1990;
White, Karam, & Cowell, 1994). Carville et al. concluded that STs were occurring while
the individuals were being transferred in and out of bed or were receiving care and that
was indicative that healthcare professionals need to alter their approach to providing
physical care in order to minimize the risk for ST development.
It is hypothesis that in areas where STs are considered quality of care outcome
measures, the incidence of STs may be lower as the result of increased awareness in how
care is being provided. Healthcare professionals and healthcare settings must be
cognisant of this link and implement policies and practices to monitor STs as an outcome
measure for quality of care and implement programs to minimize ST risk associated with
providing care during activities of daily living. Education and support should be provided
to ensure that healthcare professionals providing assistance for individuals at risk for ST
development understand how to provide care in such a fashion as to decrease the risk of
STs. Because providing assistance with ADLs is linked to the allocation of resources, the
results of this present study could aid in how resources are implemented in relation to
providing ADL assistance to individuals living in LTC settings and to the use of assistive
devices to decrease ST development.
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Key Implications for Practice.
1. Ontario LTC facilities may experience higher prevalence and incidence of STs
compared to other geographical regions. As this is the first study of its kind in the
Ontario LTC setting, additional prevalence and incidence studies are required to
determine the extent of the burden of STs in the Ontario and Canadian LTC
populations.
2. Incidence studies pertaining to STs should include the entire study population at
baseline and in the follow up incidence study.
3. Skin tears should be considered as quality of care outcome measures and the
prevalence and incidence of STs should be tracked in the Ontario LTC
population.
4. Having a history of a ST is a predictor for ST development and healthcare
professionals must be aware that individuals may suffer numerous STs in their
lifetime.
5. Given the interconnectedness of the morphological skin changes associated with
aging in some individuals, coupled with the difficulties reported by healthcare
professionals in distinguishing between senile purpura, ecchymosis and
hematomas, healthcare professionals and researchers should group skin changes
associated with aging under the umbrella of skin changes with associated with
aging or dermatoporosis.
6. Healthcare professionals should be cognizant that individuals in the LTC setting
requiring assistance with ADLs and / or display aggressive behaviour may have
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an increased ST risk. Healthcare professionals should adjust how physical care is
provided to minimize the risk.
7. Individuals in the LTC setting, who have multiple co-morbidities as evidenced by
higher CCI scores may have an increased risk of ST development.
8. Although previously assumed to be a risk factor for ST development, advanced
age may not be a risk factor in and of itself but rather the potential risk may rest
with skin changes associated with aging.
9. The proposed revised theoretical ST risk factor framework can be used to guide
the development of a risk assessment tool for ST development.

7.4 Limitations
While STs are considered to occur in any age group and across all care settings
(LeBlanc et al., 2011), the results of the present study speak to those living in the Ontario
LTC populations and it is the researcher’s belief that these risk factors may not be
relevant across all LTC settings, age groups or other healthcare settings. This is an
important implication for practice as there appear to be differences in ST risk factors
across healthcare settings and populations. This finding is indicative that a universal ST
risk assessment tool may not be possible and that risk assessments tools should be
developed to target specific settings and populations.
There are several other limitations which must be taken into consideration when
interpreting the results of this study. It must be clarified that only incidence A is
adequately powered according to the a priori sample size calculations. The required
sample size was 374 participants and actual the number of participants in each sample
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were 380 (Incidence A), 301 (Incidence B) and 79 (Incidence C). The importance of a
priori sample size calculation cannot be overstated. Conclusions related to causal
relationships among variables can only be made with an appropriate sample size. A
sample size can potentially provide results which may not be sufficiently powered to
detect a difference between groups leading to a type II error (accepting the null
hypothesis when it is false) (Fields, 2013).
The present study included the administrative data from the RAI-MDS data base.
Research using secondary data has a limitation as it is at risk for possible inconsistency in
the original data collection process. The RAI-MDS data used for the present study
included the quarter preceding the point prevalence study. Individuals may have had
major changes in their health status from the time of data entry to data collection not
captured in the RAI-MDS data set. Another potential limitation is the possible variability
or inconsistencies of data entry from the various nurses completing the RAI-MDS data
set entries. Nurses completing RAI-MDS data entry undergo extensive training and
follow standard protocols to minimize this affect (LeClair, Stolee, & Curtin-Telegdi,
2010).
As STs are acute wounds expected to heal within a 14-21day healing trajectory
(Rayner et al., 2015), some ST cases may have been missed in the one month period
between prevalence and incidence studies as the tears may have occurred and healed
during that period. Data pertaining to extrinsic risk factors such as MARSI and falls were
based on recall and are subject to bias and because the data were only collected from
those individuals who developed a ST, comparisons between those who did not develop a
ST cannot be made. The effect of MARSI or falls was not analyzed with multiple
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regression as they were only collected on those with STs. Further research is needed to
determine the extent of the impact these factors have on ST development.
As previously stated, while STs are considered to occur in any age group and
across all care settings, the results of the current study are limited to a convenience
sample of participants surveyed from 4 LTC facilities in Ontario and these risk factors
may not be relevant across all age groups and settings. Therefore, the results of the study
are generalizable only to individuals over 65 years of age living in Ontario LTC settings.
The findings are not generalizable to those over 65 years of age in other healthcare
settings or to those under the age of 65. The participants in the current study were also
predominantly Caucasian, therefore, the results are not generalizable to non-Caucasians.
The current study was not powered to assess for relationships between skin tears
and other skin problems frequently found in the LTC settings such as moisture associated
skin damage. Nor was the study powered to assess for relationships between ST
categories and the locations of STs. Research is needed to determine if such relationships
exist.
Despite these limitations, the present study demonstrated significant relationships
between skin changes with age, history of a ST, CCI, requiring assistance with ADLs and
displaying aggressive behaviour in relation to ST risk. To date, this is the first study to
explore a collective of the skin changes with aging in relation to ST development rather
than as independent factors. In addition, the current study is the first incidence study to
use the validated RAI-MDS scales as a means to quantify aggressive behavior and ADLs.
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7.5 Future research
The proposed ST framework (figure 3) can be used as a road map to guide ST
research and practice. The current study explored the prevalence and incidence of STs in
the Ontario LTC setting and explored risk factors associated with ST development.
Additional Canadian studies are required to compare current results to establish the
burden of STs in the Canadian LTC setting. Establishing the burden of STs will allow for
benchmarking and allocation of resources to reduce the prevalence and incidence of STs
in this population. Given the differences found between the reported prevalence and
incidence in the Ontario LTC settings and other geographical areas, prevalence and
incidence studies pertaining to ST development in the aging population are required, not
only in Ontario, but on a global level to allow for comparisons and exploration of the
impact of skin tone and cultural differences. Incidence studies are particularly needed to
assist in determining the causal links for ST development in the aging populations across
healthcare setting. A better understanding of these differences may assist healthcare
professionals reduce the risk of STs in the Ontario and global LTC populations.
While history of a ST, skin changes associated with aging, having higher CCI
scores, requiring assistance with ADLs, and displaying aggressive behaviour were all
demonstrated in the present study to increase ST risk, other factors including, advanced
age, gender, polypharmacy, lower extremity edema, nutritional deficits, auditory or visual
impairment, cognitive impairment, increased pressure injury risk and xerosis, all require
further exploration to establish if they increase ST risk in the LTC population.
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Additional Areas of Future Research:
1. Research is needed to determine the role the proposed attributes in the ST
framework (figure 3)(Mechanical Skin Trauma, individual/caregiver/healthcare
professional knoweldge, attitudes and practices or approach to providing care,
physical environment and heathcare settings [ST quality outcome measures,
interprofessional approach to care or ST reduction programs]) have on mediateing
ST development.
2. Studies tracking STs as quality of care indicators are needed to understand the
burden of STs on the LTC settings.
3. Further study is required to better understand how skin changes associated with
aging interact with other risk factors (assistance with ADLs, aggressive behaviour
and chronic/critical illness) and result in ST development.
4. Research is required to determine if there are differences between ST types and
variables such as healing times, complications, anatomical locations, antecedents
and attributes.
5. Studies addressing the relationship of lower extremity edema on ST type, healing
times and complications are required to illustrate the complexity of wound
management when STs occur in edematous limbs.
6. Radomized control trials are needed to establish best practices for the
management of STs.
7. Studies including all healthcare settings are required to determine variations in the
antecedents and attributes of STs across all age groups in all healthcare settings.
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8. Validated risk assessment tools and prevention programs are needed to decrease
the impact these wounds have on individuals living in LTC.
9. Studies are required to determine the effectiveness of educational modules on the
prevention of STs and improved outcomes measures.
10. Research is required to determine the human and financial impact of STs to
individuals and the healthcare system.
11. Pan Canadian studies are required to determine if the findings from this Ontario
study are generalizable to all Canadians.
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Chapter 8
Conclusion
The proposed ST framework (figure 1) based on the GST is a useful roadmap for
studying the antecedents and attributes to ST development in the LTC population. The
current study aimed to explore the antecedents related to ST development in this
population and future studies are needed to verify the proposed attributes.
The systematic review established that in the current literature, STs are most
frequently defined using the ISTAP ST definition. Historically, the Payne and Martin and
STAR classification systems were the most frequently used tools for classifying STs. The
ISTAP classification system is a valid and simplified classification tool that is a viable
research tool for classifying ST.
In relation to the LTC settings, this review demonstrated that the prevalence of
STs ranged between 3.9% and 26.0% and ST incidence between 2.2% to 16.0%.
Emerging themes in the literature of antecedents associated with heightened ST risk
include: general health (advanced age, chronic disease, aggressive behaviour, impaired
cognition, impaired nutrition, polypharmacy, and pressure injury risk), mobility
(assistance with ADLs) and skin (history of skin tears, skin changes with age / photoaging,). Using the ST framework (figure 1) as a roadmap, it can be seen that several of
the presumed risk factors (sex, visual or auditory impairment, xerosis, pruritus, and
peripheral edema) were not supported the literature for inclusion in the framework.
The prevalence and incidence studies demonstrated a ST prevalence of 20.8% and
an incidence of 18.9% in the Ontario LTC setting, providing much needed data for
benchmarking the burden of STs in the Ontario LTC population. Given the high
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prevalence of STs in the Ontario LTC population, LTC settings should include STs in
quality of care outcome measures.
History of a ST, skin changes associated with aging, experiencing chronic or
critical illness, requiring assistance with ADLs, and displaying aggressive behaviour were
all significant factors in the multivariate regression models. The revised ST framework
(figure 3) based on these results can be utilized by healthcare professionals to establish
prevention programs targeted at reduction of risks for ST development. The present study
is an important first step towards developing a risk predictor scale for ST development in
the LTC population.
Prevalence and incidence studies pertaining to ST development in the aging
population are required, not only in Ontario, but on a global level to allow for
benchmarking. Incidence studies are particularly needed to assist in determining the
causal links for ST development in the aging populations across healthcare setting.
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International Skin Tear Advisory Panel Risk Assessment Pathway
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Appendix B
Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE)

Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE)
Item Number
1) Title Abstract
2) Introduction
3) Objectives
4) Study Design
5) Setting
6) Participants
7) Variables
8) Data Sources/ Measurements
9) Bias
10) Study Size
11) Quantitative Variables
12) Statistical Methods
13) Results-Participants
14) Results- Descriptive Data
15) Results- Outcome Data
16) Main Results
17) Other Analysis
18) Key Results
19) Limitations
20) Interpretation
21) Generalizability
22) Funding
Maximum Score
(Vandenbroucke, et al., 2007)

Score
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
1 point
22 Points
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Appendix C
The Guidelines for Critically Appraising Studies of Prevalence or
Incidence of Health Problems (GASPI)

The Guidelines for Critically Appraising Studies of Prevalence or Incidence of
Health Problems (GASPI)
Item
Score
1) Random Sample or Whole Population
1 point
2) Unbiased Sampling Frame
1 point
3) Adequate Sample Size
1 point
4) Measures were Standard
1 point
5) Outcomes Measured by Unbiased Assessors
1 point
6) Adequate Response Rate, Refusers Described
1 point
7) Confidence Intervals, Subgroup Analysis
1 point
8) Study Subjects Described
1 point
Maximum Score
8 points
(Loney, Chamber, Bennett, Roberts, & Stratford, 1998)
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Appendix D
Systematic Review Data Extraction Chart
(Aromataris & Pearson, 2014; Munn, Tufanaru, & Aromataris, 2014)
Author (s)
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STROBE
y
Risk Factors
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International
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using
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level
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Homecare
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6

5

Journal. Doi:
10.1111/wj.12
35
Canada
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(Chang,
Carville, & Tay,
2016)
Prevalence of
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the acute
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Singapore.
International
Wound
Journal.
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STAR
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of skin tears
among elderly
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Japan
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necrosis
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STAR Skin
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2015)
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medical facility
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international
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STAR ST
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study.
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Journal.
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Skin tear
location not
reported

A cluster
randomized
control trial,
2X/day
versus
standard
moisturizing
. 14 LTCs
6-month
data
collection
2x/day=172
4
Standard=2
524

No difference
between age &
sex
Control
incidence =
10.57
Intervention
incidence =
5.76

Case
eligibility =
ST on
admission
<5days or
new ST
developed
in hospital.
Age >50.
STAR
classificatio
n

Residents in
low care
demonstrated
increase STs
on lower legs
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regression
p>0.05
Ecchymosis
Healed ST
Senile purpura
Edema
Hematoma

Fragile skin
Fall
Decreased
skin turgor
ADLs
Decreased
nutrition
Shear/friction
Corticosteroid
use
MARSI
Unknown

90%

7

incidence of
STs. Int J of
Wound Care.
11:446-453.

Intervention
grp=172
Control =
252

Australia
LTC

8.
(Koyano, et al.,
2014)

Prevalence
of 3.9%
N= 410

Exploring the
prevalence of
skin tears and
skin properties
related to skin
tears in elderly
patients at a
long-term
medical facility
in Japan.
International
wound journal.
Doi=
10.1111/iwj.12
251
Japan

STAR ST
classificatio
n
Skin blotting
Epidermal
function
Dermal
components
LTC

Residents in
high care
demonstrated
increase STs
on upper arms
STAR ST
Classification
1a=31.11%
1b=31.78%
2a=9,56%
2b=17.53%
3=10.22%
N=410
Mean age 87
years
73.2% female
84.9%
physical
immobility
Prevalence =
3.9% (16
individuals
with STs)
Braden 10.512
- Sensory 2.53
- Moisture 1.53
- Activity 1-1
- Mobility 2-2
- Nutrition 1.53
- Friction/shear
1-1
Individuals
with Immobility
=
15/16
Individuals
with Paralysis
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Immobility
Sun damage
Race
Increased
LEP
measurement
No difference
between
epidermal
functions
Photoaging

Co-morbidity
not significant

87%

7

= 4/16

Individuals
with
Contractures
arm=11/16
Leg= 12/16
Individuals
receiving:
-Steroid= 1/16
Anticoagulant=
7/16

9.
(LeBlanc,
Christensen,
Cook, &
Gutierrez,
2013)
Prevalence of
Skin Tears in a
LTC Facility.
JWOCN 40(6).
580-584.
Canada
LTC

Point
prevalence
N=113
PayneMartin ST
Classificatio
n
t-student X2
Bonferroni
tests

50% on dorsal
forearm
STAR 68.8% =
type1b
6.3% = type 3
25/113 = 22%
STs
Age 40-94
Mean=80
Female=16%
Male=38.7%

History STs =
20%

90%

6.5

77%

5

Stiffness/
spasticity =
5.4%
RAI-MDS
scores
CPS
ADL

Hand and
arms= 60%
Legs = 40%

Skin
characteristics
not
addressed.

Small
sample size
No
confidence
interval

10.
(Maida, Ennis,
& Corban,
2012)

Regional
palliative
care home
Longitudinal
design

Male = 128
(45.4%)
Female= 154
(54.6%)
Mean age 77.7
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Not reported

Wound
Outcomes in
Patients with
Advanced
Illness. (2012).
International
Wound
Journal. 9:683692.

cohort study
Advanced
illness
< 6 months
to live
Physical
exam (Y/N)

Canada
Palliative care

11.
(Amaral,
Pulido, &
Santos, 2012)

Crosssectional
study
N= 157

Prevalence of
STs among
hospitalized
patients with
cancer. Rev.
Esc. Enferm
Usp. 46(esp)
44-50.
Brazil

Admitted
patients
with cancer

Cancer
diagnosis =
148 (52.5%)
Wounds
PU 1=26.5%
2=29%
3= 2.6%
4=3.4%
X=6.7%
Malignant=
9.5%
STs = 14.3%
VLU= 4.4%
DFU = 2.1%
Arterial = 1.6%
Total wounds
= 823
ST prevalence
= 5/157 =3.3%
Male= 40%
Female = 60%
Age</ 50=
40%
61-70= 20%
>70 = 40%

X2 test 95%
CI and p
values

Braden
p=0.026
Low risk =
20%
Mod risk=
20%
Very high
risk= 60%

Karanofsky
index (selfcare)
Increase need
for care
(p=0.031)

18 years of
age and
over

Behaviour
psychomotor
agitation
(p=0.042)

STAR ST
classificatio
n system
Braden
scale

Braden score
Increase with
increase PU
risk
(p=0.026)

Karanofsky
scale
152

87%

5.5

(dependenc
e level on
ADLs)

Skin
characteristics
not discussed

Palliative
care
12.
(Kennedy &
Kerse, 2011)
Pre-tibial STs
in older adults:
a 2-year
epidemiologica
l study. JAGS
59(8) 1547148.
New Zealand

Cohort
study
Greater
than 65
years of age
coming to
the
emergency
department
Looked at
the
incidence of
pre-tibial
ulcers
n=120
age 80+/- 7
PayneMartin ST
classificatio
n system

13.
(Mulligan,
Prentice, &
Scott, 2011)
Wounds West
Prevalence
Survey 2011.
Statewide
report.
Ambulatory
care services.

Emergency
Department
Cross
sectional
study
(prevalence
)
Physical
exam

65 years of
age
n=2401
female=1336
male=1065
female = 2.1%
male = 4.6%

Cause:
trauma (object
falling on leg,
bumping into
things)
(p=.007)

72%

5

58%

5.0

Fall caused
the minority

pre-tibial
lacerations only
Infection was
associated with
delayed wound
healing(p=.001)
Larger tear
area associated
with delayed
wound
healing(p=.005)

ST 2009 9.2%
ST 2011 9.6%
Hospital
acquired
2009 5.9%
2007 7.9%
2008 10.8%
2011 5.9%

ST incidence
was lowest in
the winter
(11%)
(p<.001) and
highest in the
summer
(44%)
(p=.006)
Skin
characteristics
not addressed

STAR 1a
decreased
from 20072011
STAR 1b
increased
from 2007
Risk factors
not addressed

STAR ST
Classificatio
n

Increased with
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Dept. of health
2011. Perth
Western
Australia
14.
(Bajwa, Arasi,
Canabal, &
Kramer, 2010)
Automated
prone
positioning and
axial rotation in
critically ill
non-trauma pts
with acute
respiratory
distress
syndrome. J of
intensive care
medicine
25(2). 121125.

advanced age
Acute care

Retrospecti
ve clinical
analysis
N=17 of
patients
who
underwent
automatic
prone
positioning
with axil
rotation
using kinetic
therapy
bed.
All patients
sedated
total care
paralyzed

St incidence =
10 (59%)
Braden pre
14+/- 2
Post 1- +/- 2
all = edema

ST reported to
be a
complication
of automated
prone
positioning

74%

6

Mobility
restrictions
p=.031 (OR
4.96 (5.021.30 CI)

90%

6

Age mean 51
= +/- 14
70% female
location:
chest= 5/17
face= 4/17
arm= 3/17
foot= 2/17
ABD= 1/17
Legs= 2/17

USA

15.
(Hsu &
Chang, 2010)
A study on
skin tear
prevalence
and related
risk factors
among
inpatients. Tzu
Chi Nurs J.
2010;9(4):8495.

ICU
Crosssectional
convenienc
e study N=
724 of
inpatients at
a medical
center in
Taiwan.
Braden
Total
number of
chronic
diseases
Bathel scale
(ADL
functioning)

ST
prevalence:
11.05%
Mean age:
60.82 (SD
17.43) 20-101
Men= 64.78%
Face, head
and neck =
31.88%
Forearm =
13.76%

Dependent on
ADLs p= .009
(OR .15 (.04.63 CI)
Skin changes
p=<.001 (OR
14.81 (3.042.73 CI)
History of a ST
(p<.05)

Gender, dx not
154

Taiwan

significant
PayneMartin ST
Classificatio
n
Logistic
regression

MARSI =
73.91%

Advanced age
Majority =
Payne –Martin
Type 3 STs

Acute Care
16.
(Santamaria,
Carville, &
Prentice, 2009)

Crosssectional
study
n=5800

Wounds west:
Identifying the
prevalence of
wounds within
western
Australia’s
public health
system. 9(3)
13-18.

All age
groups
admitted to
public
health
hospitals

Australia

Physical
exam, does
not cite
instrument
for STs
CI for
wounds in
general

17.
(Bank & Nix,
2006)
Preventing
skin tears in a
nursing and
rehabilitation
center: an
interdisciplinar

Z score and
P values
Acute Care
Retrospectiv
e review of
incidence
reports of
STs/
lacerations/
abrasions
15-month
concurrent
study

2007 n= 2777
2008 n= 3024

Not observed

58%

5

Not reported
Concluded
that
moisturizing
decreases
STs

64%

6

2007
ST prevalence
=220 (8%)
PU prevalence
=303 (11%)
2008
ST prevalence
= 326 11%
PU prevalence
= 377 12%
3 most
common
wounds = PU,
STs, acute
wounds
no stats
provided

Incidence =
8.9%
Post
intervention
18-month
incidence =
4.1%

155

y effort. OWM.
52(9). 38-40.
USA

18.
(Carville &
Smith, 2004)
A report on the
effectiveness
of
comprehensiv
e wound
assessment
and
documentation
in the
community.
Primary
Intention 12(1)
41-8.
Australia

19.
(McErlean,
Sandison,
Muir,
Hutchinson, &
Humphreys,
2004)
Skin Tear
Prevalence
and
Management
at one
hospital.
Primary
Intention 12(2).
63-88

Implemented
moisturizing,
skin sleeves
and padded
rails
Rehabilitatio
n Centre
Retrospecti
ve cross
sectional
study.
N=492,
War vets in
home care.
Cox
regression
analysis,
audit from
1999-2000.

19.5%
prevalence of
STs. Does not
provide CI’s

Risk factors
not reported

61%

6

Skin risk
factors not
identified

68%

6.5

Laceration/ST
on lower leg =
10% (n=21)
Skin tears
predominantly
on arms and
legs

Does not
use a
classificatio
n system.
Home care
Crosssectional
study
N= 187,
patients
admitted to
a tertiary
hospital
care
PayneMartin
classificatio
n for
classifying
skin tears
Does not

11%
prevalence of
STs. Does not
provide CI’s
By hospital
unit:
orthopedic =
4%
palliative care=
27%
LTC = 18.5%
Medicine =
21.7%
Psych = 4.5%
Rehab= 7.1%
Majority of ST
156

Australia

cite
statistical
methods
Acute care

20.
(McGoughCsarny &
Kopac, 1998)
Skin Tears in
the
Institutionalized
Elderly: An
Epidemiological
Study

Prospective
descriptive
study,
convenienc
e sample
N=154
individuals
with a ST
Payne Martin ST
classificatio
n

USA
LTC

Collected
Nutritional
status, ADL
(Katz ADL
score),
Cognitive
status (mini
mental
status
exam) and
behaviour

= Cat 2a
63% upper
body
36% lower
body
24% no
dressing in
place
Age 47-106
years of age
(median 84
years)

High
dependence
on ADLS

58%

4

50%

4

History of a ST
Caucasian =
88.2%
Female=
64.7%

Provided no
statistical
analysis,
descriptive
data only

Advanced age
Frailty
Nutritionally
impaired
Dementia
Stiffness and
spasticity
Sensory loss
Limited
mobility
Polypharmacy
Ecchymosis/S
enile purpura
around ST
46.6%
Ecchymosis
elsewhere on
the body
(53.6%)

Medical
diagnosis
with ICD 9
codes

21.
(Everett &
Powell, 1994)

6-month
incidence
survey

N= 347
Incidence not
reported

Low
dependency
on assistance
with ADLs
157

Skin Tears:
The
Understudied
Wound.
Primary
Intention. 2(1).
28-31.

Descriptive
statistics
only

133 STs
averaging
22/month

43%
Dementia 43%
Receiving
analgesia 45%
Age 40-94 years Poor balance
of age.
50%
(mean=80 years Altered mental
of age)
status 71%

Australia
Acute care

22.
(White, Karam,
& Cowell,
1994)
Skin tears in
frail elders: a
practical
approach to
prevention.
Geriatric
nurse. 15(2),
95-99.
USA
LTC

Retrospecti
ve study
N=120

Head = 4%
Upper
extremities 37%
Lower
extremities 58%
Mean age = 85
years of age
Incidence of
14% per
month
No confidence
intervals or p
values
Upper
extremities
59%
Lower
extremities
29%
Other 12%

Fragile skin
79%

Nonambulatory
48%
Independent
ambulatory
41%
Assistance
with
ambulation
11%
Resistant to
care 11%
Lower leg
edema
Purpura
Ecchymosis

Looked at
peak times of
day ST
occurred
(6am-11am
35%)
Used the study
to develop a
risk predictor
scale
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50%

4

23.
(Malone,
Rozario,
Bavinski, &
Goodwin,
1991)
The
epidemiology
of skin tears in
the
institutionalize
d elderly.
JAGS 39: 591595
USA

Retrospecti
ve cohort
Review of
incidence
reports
1988-1989.
1598
incidence
reports
LTC facility
n= 349
No ST
classificatio
n
X2 for linear
trend

N= 349
321 reports
met study
criteria for a
ST, overall
incidence 0.92
per patient per
year (p=.012)
Mean age for
total
population =
84.1
Gender total
population
Male = 59
Female = 290

t-tests
LTC

24.
(Payne &
Martin, 1990)
Skin tears, the
epidemiology
and
management
of skin tears in
older adults.
USA

Convenienc
e study of
10
adults >50
years of age
in LTC, 3month
longitudinal
study
Number
with ST =
10

Location
Head 4%
Arm 17.8%
Elbow 18.4%
Forearm 24%
Hand 19.6%
Trunk 1.2%
Leg 10.9%
Foot 3.1%
Age 55-105
years
Incidence =
2.3% (20
residents
referred from
896 beds)
Caucasian=9
Dark
pigmented
skin = 1
159

Cause
Not known=
48%
Blunt
trauma= 12%
Wheel Chair
dependent
=12%
Transfer =9%
Fall = 6.2%
Violent
Behaviour =
34%
Restraints =
0.6%
Victims of
another
patient =
0.3%
Other = 8.4%

77%

5

54%

4

Impaired
mental status
= 61%
(reported
being male
with impaired
mental
status)
History of ST
70%
Frail elderly
Cognitive
impairment
Bedridden
Assistance
with ADLs
Ecchymosis
at site of ST
70%
Senile
purpura

LTC

Total # of
observed
STs=31

Female=8/
Males=2
Upper
extremities
78%
Lower
extremities
23%

Thinning of
the skin
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Appendix E
Payne-Martin Skin Tear Classification System

(Payne & Martin, 1993)
Payne-Martin Skin Tear Classification System (Payne & Martin, 1993) was originally
designed in 1985 and underwent a revision based on a descriptive study of 55 noncritically ill individuals over the age of 55 years (Payne & Martin, 1990) reaching its final
version in 1993. The classification system is comprised of 5 types related to percentage
of skin loss (Payne & Martin, 1993). The system, has been criticized for its complexity
and high level of subjectivity and has had mixed uptake in the literature and clinical
practice (Carville et al., 2007; LeBlanc et al., 2014). Payne and Martin (1990) reported
that their classification system demonstrated reliability and validity. However, the authors
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did not explicitly divulge how they determined validity and reliability and the manuscript
they cited to support validation remains unpublished.
White (2001) reported poor uptake and lack of awareness of the Payne-Martin
classification system. Similarly, LeBlanc et al. (2014) as part of a cross-sectional
knowledge, attitude and practice study of STs, reported a desire for a simple, userfriendly classification system and remarked that only 10% of respondents (n= 1127) used
the Payne-Martin system. Ninety percent of those who used the system were from the
United States of America, demonstrating a lack of global uptake and no translations of
the classification system were found in the literature (LeBlanc et al., 2014).
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Appendix F
STAR Skin Tear Classification System

(Carville, et al., 2007)
Skin Tear Audit Research Classification System (STAR). The STAR classification
system was originally developed as a tool for a general wound care audit in Western
Australia (Carville, et al., 2007). The STAR, a modified version of the Payne-Martin
system, was developed by a coordinated group of Australian national wound care experts
and is comprised of 5 types related to amount of skin loss and presence or absence of
dusky color of the skin flap. The STAR classification system displays a high level of
complexity and subjectivity and the clinician must determine the percentage of tissue loss
combined with the presence of absence of a hematoma and/or dusky colored skin flap,
which is highly subjective and potentially too complex for clinicians to use in practice
(LeBlanc et al., 2014). Carville, et al. (2007) conducted reliability testing of the STAR
163

system with 36 nurses and analyzed the results using Cohen’s Kappa Statistic (a statistic
providing a numerical rating of the degree to which agreement has occurred) (Viera &
Garrett, 2005). They reported a level of agreement sufficiently high to indicate that they
had met their objective of developing a reliable and valid ST classification system.
However, they did not provide the Cohen’s Kappa statistics in their report, but rather
stated that they had a range of 83% -95% agreement.
A Brazilian study aimed at the translation into Portuguese and inter-rater
reliability of the STAR system was completed with 107 nurses (Strazzieri-Pulido, Santos,
& Carville, 2015). The study interpreted a weighted Kappa index (weighted levels of
concordance: absent <0.0, Poor 0.0-0.2, regular 0.2-0.4, moderate 0.4-0.6, good 0.6-0.8,
excellent 0.8-1.0) (Vieria & Garret, 2005) with 57.4% of respondents displaying the level
of accordance was absent concordance, 14.8% obtaining a regular level of concordance
and 27.8% obtaining a moderate level of concordance. They reported the Portuguese
version obtained a regular (0.286) (p>0.001) level of concordance among respondents.
Difficulties in distinguishing between categories 1a and 1b and between categories 2a and
2b were reported and healthcare professionals indicated difficulties differentiating
between the subcategories and determining the percentage of skin loss or the amount of
hematoma and dusky skin flap (Strazzieri-Pulido, Santos, & Carville, 2015).
An international study reported only 5% of the total respondents and 70% of
Australian respondents used the STAR classification in clinical practice, and a desire for
a user-friendly, simple classification system was expressed (LeBlanc et al., 2014). All of
those who did use the STAR system were from Australia, demonstrating a potential lack
of global uptake. The STAR system has been reported in several Japanese studies
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(Koyano et al., 2016; Koyano et al., 2014; Sanada, Nakagami, Koyano, Iizaka, &
Sugama, 2015), indicating a possible translation into Japanese in addition to the
translation into Portuguese discussed above.
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Appendix G
International Skin Tear Advisory Panel Skin Tear Classification System

(LeBlanc, Baranoski, Holloway, & Langemo, 2013)

ISTAP Skin Tear Classification System. An international cross-sectional survey
(n=1127 health care providers from 16 countries) reported problems using the PayneMartin and STAR classification methods for the assessment and documentation of STs
(69·6%, n =695). An overwhelming majority (89·5%, n =891), favored the development
of a simplified, user friendly and validated method for ST assessment (LeBlanc,
Baranoski, Holloway, Langemo, & Regan, 2014). In response to the survey, ISTAP used
a Delphi method to develop the ISTAP ST classification system (LeBlanc, et al, 2013).
Building on the Payne-Martin and STAR classification systems, ISTAP collapsed the
sub-categories, allowing for three simple categories with no requirement for estimations.
The three distinct categories include; type 1 (no skin loss), type 2 (partial skin loss) and
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type 3 (complete skin loss). The rationale for collapsing the categories was that
estimating percentage of skin loss was too subjective. The presence or absence of
hematoma and ischemia was felt to have a greater link to predictability of potential ST
risk and healing time and therefore was not incorporated into the classification system
(LeBlanc, Baranoski, Holloway & Langemo, 2013).
The ISTAP system underwent test-re-test reliability with the expert ISTAP panel
and inter-rater reliability testing with 339 healthcare professionals. They reported a level
of agreement sufficient to indicate they had met their objective of developing a reliable
and valid ST classification system. Interrater reliability based on wound care expertise
was established using Fleiss k statistic. The level of agreement was substantial according
to the Landis and Koch interpretation (Fleiss k = 0.619; 2-month follow-up = 0.653) (<0=
less than chance agreement, 0.01-0.20 = slight agreement, 0.21-0.40 = fair agreement,
0.41-0.60 = moderate agreement, 0.61-0.80 = substantial agreement, 0.81-0.99= almost
perfect agreement) (Fleiss, 1971) (Landis & Koch, 1977). Test-re-test or Intrarater
reliability was high (Cohen k = 0.877) (< 0.40=poor, 0.40-0.75 = fair to good, > 0.75 =
excellent) (Cohen, 1968). Interrater reliability was moderate (Fleiss k = 0.555) for
healthcare professionals (n = 303) and fair for non-health professionals (Fleiss k = 0.338;
n = 24) (Fleiss, 1971; Landis & Koch, 1977).
Study results were replicated in a second study involving inter-rater reliability
testing with 270 healthcare professionals. A moderate level of agreement was
demonstrated for both the RN group and the non-RN group (Fleiss’ Kappa=0.464 and
0.443, respectively) (<0= less than chance agreement, 0.01-0.20 = slight agreement, 0.210.40 = fair agreement, 0.41-0.60 = moderate agreement, 0.61-0.80 = substantial
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agreement, 0.81-0.99= almost perfect agreement) (Fleiss, 1971; Landis & Koch, 1977;
Skiveren, Bermark, LeBlanc, & Baranoski, 2015).
Since its publication in 2013, the ISTAP skin tear classification system has been
rapidly disseminated, with uptake in the literature and inclusion in clinical and
educational programs at a global level. The classification system was developed in the
English language and translated (using back translation) and validated into Danish
(Skiveren et al., 2014), similar studies are underway in French (Canada), Spanish (Spain),
Mandarin (China), Arabic (U.A.E), Swedish (Sweden) and Portuguese (Brazil). The
highly respected National Data Base of Nurse Quality Indicators in the United States of
America recently added the ISTAP classifications system as the preferred means of
classifying STs when collecting data for quality indicators (NDNQI, 2014). The ISTAP
panel has acknowledged that ongoing research, translation and validation are required in
relation to the classification system and recognized that this classification system may
change as further exploration and research pertaining to STs is conducted (LeBlanc et al.,
2013).
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Appendix H
Validity and Reliability of the Skin Tear Classification Systems

Reliability
• Exhaustive
• Mutually
exclusive

Payne-Martin
Classification
System (Payne &
Martin 1993)
• Authors claim
reliability but do
not provide
evidence
• There are questions
if categories are
truly mutually
exclusive as there
appears to be
overlap

Validity
• Authors claim
• Extent to
validity but do not
which the
provide evidence
classification • System requires
system
estimation of
identifies skin
percentage of skin
tears
loss as part of
• Universal
classification
language
• Subjectivity calls
into question the
ability to have testre-test consistency
Utility
• Ease of use
• Extent of
implementati
on into
practice

Used in
Published
Research

• Poor global uptake
despite 20 years in
the literature

•

Yes

STAR Skin Tear
Classification System
(Carville et al., 2007)
• Conducted reliability
testing with 36 nurses.
Reported adequate level
of agreement
• Similar results with
additional testing of 107
nurses.
• There are questions if
categories are truly
mutually exclusive as
there appears to be
overlap
• Conducted validity
testing with 36 nurses.
Reported adequate level
of agreement
• System requires
estimation of percentage
of ecchymosed skin as
part of classification
• Subjectivity calls into
question the ability to
have test-re-test
consistency
• Used for research in
Western Australia,
Japan, and Brazil
• Uptake in the literature
• Inclusion in global
education programs
• Translated in Japanese
and Portuguese
•

Yes
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ISTAP Skin Tear
Classification System
(LeBlanc, Baranoski,
Holloway & Langemo, 2013)
• Developed using a Delphi
process
• Tested with 339 healthcare
professionals and the
ISTAP expert panel,
demonstrated adequate
levels of agreement
• Similar results with
additional test of 500
healthcare professionals
• Tested with 339 healthcare
professionals and the
ISTAP expert panel,
demonstrated moderate to
good levels of agreement
• Similar results with
additional test of 270
healthcare professionals
• Test-re-test completed with
high level of agreement
• Limited subjectivity
• Rapid global uptake in 3
years
• Translation into multiple
languages
• Uptake in literature
• Inclusion in global
educational programs
•

Yes

Appendix I
Letter to the Director of Care at Participating Long-term Care facilities
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Appendix J
Queen’s University Health Sciences & Affiliated Teaching Hospitals
Research Ethics Board (HSREB)

172
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Appendix K
Consent Forms

174
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Appendix L
Data Collection Sheet Part A
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Appendix M
Data Collection Sheet Part B: Adapted from the Resident Assessment
Instrument-Minimum Data Set
Morris et al., 2011
Item

Code

Age (years)

Age in years

AA2: Gender

Male = M, Female = F

B2: Memory

B4: Cognitive
Skills for
Daily Decision
Making
B6: Change in
Cognitive
Status

C4: Making
Self
Understood

D1: Vision

E4:
Behavioural
Symptoms

Sub-Score for
Each Item

a. Short-term Memory
0= Ok, 1= Memory
Problem
0 Independent
1 Modified Independence
2 Moderately Impaired
3 Severely Impaired
Resident’s cognitive status,
skills or abilities have changed
as compared to status of 90
days ago
0 No change
1 Improved
2 Deteriorated
0 Understood
1 Unusually Understood
2 Sometimes Understood
3 Rarely or Never
Understood
0 Adequate
1 Impaired
2 Moderately Impaired
3 Highly Impaired
4 Severely Impaired
A. Behavioural symptom
frequency in last 7
days:
0= behaviour not exhibited in
last 7 days
1= Behaviour occurred 1-3
180

a= ______

Score Range / Notes

Male = M, Female =
F
0 = Ok, 1= Memory
Problem

0-3

0-3

0-3

0-3

0-3

0-3

0-4

0-4

b
c
d
e

___
___
___
___

Score for A + Score
for B = total score for
b, c, d, e

days in last 7
2= Behaviour occurred 4-6
days in last 7, < daily
3= Behaviour Occurred daily
B. Behavioural symptom
alterability in last 7 days
0= Behaviour not present or
behaviour was altered easily
1= Behaviour was not easily
altered
b Verbally abusive
behaviour
c Physically Abusive
Behaviour
d Socially inappropriate
e Resists care
G1= Physical
A. ADL Self-performance
Functioning
0 Independent
and Structural
1 Supervision
Problems
2 Limited Assistance
3 Extensive Assistance
4 Total Dependence
G1a Bed Mobility
G1b Transfer
G1c Walk in Room
G1d Walk in Corridor
G1e Locomotion on Unit
G1f Locomotion off Unit
G1g Dressing
G1h Eating
G1i Toilet Use
G1j Personal Hygiene
G2 Bathing
0 Independent-no support
provided
1 Supervision
2 Physical help limited to
transfer only
3 Physical help in part of
bathing activity
4 Total dependence
G 3: Test for
0 Maintained position as
Balance
required in test
1 Unsteady, but able to
rebalance self without
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G1a ___
G1b ___
G1c ___
G1d ___
G1e ___
G1f ___
G1g ___
G1h ___
G1i ___
G1j ___

0-4

0-4

0-4

0-3

0-3

G5: Modes of
Locomotion

G6: Modes of
Transfer

G 9: Change
in ADL
function

H1:
Continence in
last 14 days

I1: Diseases

physical support
2 Partial physical support
during test or doesn’t
follow directions
3 Not able to attempt test
without physical help
a Cane, walker or crutch
b Wheeled self
c Other person wheeled
d Wheelchair primary
mode of locomotion
e None of the above
a Bedfast all or most of
the time
b Bedrails used for bed
mobility or transfer
c Lifted manually
d Lifted mechanically
e Transfer aid
f None of the above
Resident’s ADL selfperformance status has
changed as compared to
status of 90 days ago
0= no change
1= Improved
2= Deteriorated
Continence coding
0 Continent
1 Usually Continent
2 Occasionally
Incontinent
3 Frequently Incontinent
4 Incontinent
H1a Bowel Incontinence
H1b Bladder Continence
a Diabetes
b Hyperthyroidism
c Hypothyroidism
d Arteriosclerotic Heart
Disease
e Cardiac Dysrhythmia
f Congestive Heart
Failure
g Deep Vein Thrombosis
h Hypertension
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a=0
b=1
c=2
d=3
e=4
a=0
b=1
c=2
d=3
e=4
f=5

0-2

0-2

0-4
H1a
H1b

0-4
H1a
H1b

a
b
c
d
e
f
g
h
i
j

____
____
____
____
____
____
____
____
____
____

No = 0, Yes =1

i
j
k
l
m
n
o
p
q
r
s
t
u
v
w
x
y
z
aa
bb
cc
dd
ee
ff
gg
hh
ii
jj
kk
ll
mm
nn
oo
pp
qq
rr
ss
tt

Hypotension
Peripheral Vascular
Disease
Other cardiac disease
Arthritis
Hip Fracture
Missing limb
Osteoporosis
Pathological Bone
Fracture
Amyotrophic Lateral
Sclerosis
Alzheimer’s Disease
Aphasia
Cerebral Palsy
Cerebrovascular
Accident
Dementia other than
Alzheimer’s
Hemiplegia/Hemiparesi
s
Huntington’s Chorea
Multiple Sclerosis
Paraplegia
Parkinson’s
Quadriplegia
Seizure Disorder
Transient Ischemic
Attack
Traumatic Brain injury
Anxiety Disorder
Depression
Manic Depression
Schizophrenia
Asthma
Emphysema/COPD
Cataracts
Diabetic retinopathy
Glaucoma
Macular Degeneration
Allergies
Anemia
Cancer
Gastrointestinal
Diseases
Liver Disease
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k ____
l ____
m ____
n ____
o ____
p ____
q ____
r ____
s ____
t ____
u ____
v ____
w ____
x ____
y ____
z ____
aa ____
bb ____
cc ____
dd ____
ee ____
ff ____
gg ____
hh ____
ii ____
jj ____
kk ____
ll ____
mm
_
nn ____
oo ____
pp ____
qq ____
rr ____
ss ____
tt ____
uu ____
vv ____

uu Renal Failure
vv None of the Above
J: Health
c Dehydrated
Conditions
g Edema
Problem
l Shortness of breath
Conditions
n Unsteady gait
o Vomiting
J2: Pain
Two Pain Scale items
a Frequency of pain (J2a)
0 No pain
1 Pain less than daily
2 Pain daily
b Intensity of pain (J2b)
1 Mild pain
2 Moderate pain
3 Times when pain is
horrible or excruciating
J5: Stability of c. End-stage disease: 6
Conditions
months or less to live
K2: Weight
b. Weight in kg
K3: Weight
a. Weight loss – 5% or
change
more in last 30 days or
10% or more in past
180 days
b. Weight gain - 5% or
more in last 30 days or
10% or more in past
180 days
K4:
c. Leaves 25% or more of
Nutritional
food uneaten at most
problems
meals
M1: Ulcers
a. Stage 1 (redness no
(due to any
breakdown)
cause)
b. Stage 2 (partial
thickness)
c. Stage 3 (full thickness)
d. Stage 4 (full thickness
to muscle and bone)
M2: Type of
a. Pressure ulcer
Ulcer
b. Stasis ulcer
M4: Other
Skin
Problems

a = Abrasions, bruises
f = Skin tears or cuts (other
than surgery)

M5: Skin

a Pressure relieving

c ___
g ___
l ___
n ____
o ____
a______
b______
a+b = total
score

Higher scores
indicate a more
severe pain
experience

No=0, Yes=1

No = 0, Yes =1

No=0, Yes=1

No = 0, Yes =1

No=0, Yes=1

No = 0, Yes =1

Number of
ulcers at each
stage

Number of ulcers at
each stage

No=0, Yes=1
a = _____
b= ______
a=_______
f=_______

No = 0, Yes =1

a ____
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No = 0, Yes =1

No = 0, Yes = 1

No = 0, Yes = 1

Treatments

O1: Number
of
Medications
O2:
Medication

P4: Devices
and
Restraints

Activities of
Daily Living
(ADL) long
form

Aggressive
Behaviour

devices for chair
b
b Pressure relieving
c
devices for bed
d
c Turning and
e
repositioning program
f
d Nutrition or hydration
g
intervention to manage
h
skin problems
i
e Ulcer care
____
f Surgical wound care
g Applications of
dressings other than
feet
h Application of ointments
i Other preventative or
protective skin care
(except feet)
j None of the above
Number of different
medications
1.
2.
3.
4.
5.
6.
7.
8.
a

Antipsychotic = A
Antianxiety = B
Antidepressant = C
Hypnotic = D
Anticoagulant = E
Antibiotic = F
Diuretic = G
None = Z
Full bed rails on all
open sides of bed
b Other types of side rails
c Trunk restraint
d Limb restraint
e Chair prevents rising
Seven ADL Long Form items
1. Mobility in Bed (G1aA)
2. Transfers (G1bA)
3. Locomotion (G1eA)
4. Dressing (G1gA)
5. Eating (G1hA)
6. Toilet Use (G1iA)
7. Personal Hygiene
(G1jA)
Four Aggressive Behaviour
Scale items
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____
____
____
____
____
____
____
____

1_______
2_______
3_______
4_______
5_______
6_______
7_______
8_______
a ___
b ___
c ___
d ___
e ___

Yes = 0, No = 1

1_______
2_______
3_______
4_______
5_______
6_______
7_______

0-28
Higher scores
indicate more
impairment of selfsufficiency in
ADL performance

1_______
2_______

0-12
Higher scores

0= not used
1 = used less than
daily
2= used daily

Scale (ABS)

1. Verbally Abusive (E4b)
2. Physically Abusive
(E4c)
3. Socially
Inappropriate/Disruptive
Behaviour (E4d)
4. Resists Care (E4e)
Cognitive
Five Cognitive Performance
Performance
Scale items
Scale (CPS)
1. Comatose (B1)
2. Short-Term Memory
(B2a)
3. Cognition Skills for
Daily Decision-Making
(B4)
4. Expressive
Communication (C4)
5. Eating (G1hA)
Changes in
1. Decline in Cognition
Health, End(B6)
stage Disease
2. Decline in ADL (G9)
and Signs and
3. Dehydration (J1c)
Symptoms
4. Edema (J1g)
(CHESS)
5. Shortness of Breath
(J1l)
6. Vomiting (J1o)
7. End-Stage Disease
(J5c)
8. Weight Loss (K3a)
9. Leaving Food Uneaten
(K4c)
interRAI
Seven interRAI Pressure Ulcer
Pressure
Risk Scale Items:
Ulcer Risk
1 Bed Mobility SelfScale (PURS)
Performance (G1aA)
2 Walk in Room SelfPerformance (G1cA)
3 Bowel Incontinence
(H1a)
4 Shortness of Breath
(J1l)
5 Daily Pain (J2a)
6 Weight Loss (K3)
7 History of Resolved
Ulcer (M3) or Pressure
Ulcer (M2a) for
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3_______
4_______

indicate higher levels
of aggressive
behaviour

1_______
2_______
3_______
4_______
5_______

0-6
Higher scores
indicate more severe
cognitive impairment

1_______
2_______
3_______
4_______
5_______
6_______
7_______
8_______
9_______

0-5
Higher scores
indicate higher levels
of medical complexity
and are associated
with adverse
outcomes, such as
mortality,
hospitalization, pain,
caregiver stress and
poor self-rated health

1_______
2_______
3_______
4_______
5_______
6_______
7_______

0-8
Higher scores
indicate a higher
relative risk for
developing a
pressure ulcer

quarterly assessment
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Appendix N
Resident Assessment Instrument- Minimum Data Set
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Appendix O
Charlson Comorbidity Index

(Charlson, Pompei, Ales, & Mackenzie, 1987)
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Appendix P
Frequency Table
Variable
Age

Age grouped
<= 74
75-84
86-95
96+
Race
Caucasian
Other
Gender
Male
Female
Skin Changes
0 = none
1= 1-2
2 = >2
Senile purpura
Ecchymosis
Skin Atrophy
Xerosis
Hematoma
Pseudoscar
Edema
Pruritus
Topical steroids
Systemic
steroids
Anticoagulants
Charlson
Comorbidity
Index
0= 0-5
1=6-8
2=>8
G1Aa bed
mobility

Frequency
N=380
Range = 65106 (mean =
85.43)

Percentage
%

60
104
163
53

15.8
27.4
42.9
13.9

341
39

89.7
10.3

140
240

36.8
63.2

160
140
80
124
78
139
71
51
31
154
83
83
20

42.1
36.8
21.1
32.6
20.5
36.6
18.7
13.4
8.2
40.5
21.8
21.8
5.3

76

20

98
234
48

25.8
61.6
12.6
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Independent
Limited
Supervision
Supervision
Extensive
Supervision
Total
Dependence
G1bA transfer
Independent
Limited
Supervision
Supervision
Extensive
Supervision
Total
Dependence
G1eA
Locomotion
on Unit
Independent
Limited
Supervision
Supervision
Extensive
Supervision
Total
Dependence
G1gA
dressing
Independent
Limited
Supervision
Supervision
Extensive
Supervision
Total
Dependence
G1hA eating
Independent
Limited
Supervision
Supervision
Extensive
Supervision

38
5

10.0
1.3

139
127

36.6
33.4

71

18.7

34
10

8.9
2.6

84
170

22.1
44.7

82

21.6

49
18

12.9
4.7

90
126

23.4
33.2

98

25.8

21
9

5.5
2.4

94
171

24.7
45.0

85

24.4

13
87

3.4
22.9

76
142

20.0
37.4
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Total
Dependence
G1iA toilet use
Independent
Limited
Supervision
Supervision
Extensive
Supervision
Total
Dependence
G1jA hygiene
Independent
Limited
Supervision
Supervision
Extensive
Supervision
Total
Dependence
E4b verbal
Not Exhibited
1-3 days/7
4-6 days/7
daily
E4c physical
Not Exhibited
1-3 days/7
4-6 days/7
daily
E4d social
Not Exhibited
1-3 days/7
4-6 days/7
daily
E4e resists
care
Not Exhibited
1-3 days/7
4-6 days/7
daily
Memory
Problem (yes)
B4 Cognitive
skills

62

16.3

52
37

13.7
9.7

76
153

20.0
40.3

62

16.3

4
6

1.1
1.6

84
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22.1
54.7

78

20.5

275
47
32
26

72.4
12.4
8.4
6.8

274
39
27
40

72.1
10.3
7.1
10.5

277
40
37
26

72.9
10.5
9.7
6.8

287
42
28
23
294

75.5
11.1
7.4
6.1
77.4
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Independent
Modified
Independent
Moderately
Impaired
Severely
Impaired
C4 Making
SelfUnderstood
Understood
Usually
Understood
Sometimes
Understood
Rarely
Understood
Visual
impairment
Auditory
Impairment
B6 Cognitive
Status
No change
Improved
Deteriorated
G9 ADL
Functioning
No change
Improved
Deteriorated
J1c
Dehydrated
J1g Edema
J1l SOB
J1o Vomiting
J5c End Stage
K3a Weight
Loss
K4c
Leaves >25%
Food

27
78

7.1
20.5

199

52.4

76

20.0

100
150

26.3
39.5

68

17.9

62

16.3

53

13.9

33

8.7

264
18
98

69.5
4.7
25.8

272
26
82
13

71.6
6.8
21.6
3.4

127
96
9
34
51

33.4
25.3
2.4
8.9
13.4

68

17.9

G1Ac Walks in
Room
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Independent
Limited
Supervision
Supervision
Extensive
Supervision
Total
Dependence
Did not Occur
H1a Bowel
Incontinence
Continent
Usually
Continent
Occasionally
Incontinent
Frequently
Incontinent
J2a Pain
M3 PUhx
M2a Current
PU
PU Yes or No
0=no
1= yes
Stage 1
Stage 2
Stage 3
Stage 4

59
13

15.5
3.4

42
65

11.1
17.1

16

42.0
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48.7

81
99

21.3
26.1

60

15.8

36
104

9.5
27.4

24

6.3

341
39
7
19
4
9

89.7
10.3
1.8
5.0
1.1
2.4
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Appendix Q
Glossary
Activities of Daily Living (ADLs): ADLs are routine activities individuals generally
perform every day. There are six basic ADLs: eating, bathing, dressing, toileting,
transferring (walking) and continence care (LeClair, Stolee, & Curtin-Telegdi, 2010;
Morris, 1999).
Aggressive Behaviour: Aggressive behaviour refers to an overt act, which is not
accidental, involving the delivery of noxious stimuli to an object or towards the self or
others. Aggressive behaviour may be verbal or physical behaviour that harms or threatens
another person. Physical aggression includes hitting, kicking, scratching, pushing, biting,
punching, grabbing, throwing objects, pinching, cutting, and stabbing. Verbal aggression
is typically considered as insulting, obscene or profane language or unwanted sexual
advances (Voyer et al., 2005).
Classification: Taxonomy, or classification is an agreed-upon nomenclature used by
healthcare professionals to categorize, catalogue, arrange, or organize a given biologic or
clinical model. Classification enables healthcare professionals to engage in
communication in a common language (Salcido, 2000).
Cognitive Impairment: Cognitive impairment reflects an individual’s diminished short
and long-term memory, ability to learn new things, concentrating, and decision-making.
Cognitive impairment ranges from mild to severe (Hartmaier et al., 1995).
Dermatoporosis: Dermatoporosis refers to the clinical manifestations of aging skin, loss
of its protective mechanical function and morphological markers of skin fragility such as;
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senile purpura, stellate pseudoscar, ecchymosis and skin atrophy (Kaya & Saurat, 2007;
Kaya & Saurat, 2013; Rayner et al., 2015).
Ecchymosis: Ecchymosis is the result of bleeding (extravasation of blood) into the
subcutaneous tissue. It is distinguished from a hematoma in that it is not the result of
trauma but rather a pathophysiologic cell function (Kaya & Saurat, 2007; Kaya & Saurat,
2013; Rayner et al., 2015).
Extrinsic Skin Tear Risk Factors: Extrinsic factors are to varying degrees, controllable
and include exposure to the sun, pollution, nicotine and miscellaneous lifestyle
components such as diet, sleeping position and overall health and co-morbidities (Farage,
Miller, Elsner, Maibach, 2008).
Frail Elderly: The frail elderly are individuals, over 65 years of age, dependent on others
for activities of daily living, and often live in institutional care. Frail elderly are not
independently mobile. They frequently have multiple co-morbidities and require regular
prescribed medications (see polypharmacy). Conditions contributing to frailty commonly
include: Alzheimer’s disease, cerebrovascular disease, Parkinsonism, osteoporosis and a
history of fractures (Woodhouse et al., 1988).
Frailty: Frailty is a clinical syndrome in which three of the following criteria are present:
unintentional weight loss (greater than 4.5 km over a year), self-exhaustion, weakness
(grip strength), slow walking speed and low physical activity. Frail elders are presumed
to be at heightened risk for falls, hospitalizations, disability and death (Fried et al., 2001).
Hematoma: A hematoma is a palpable bruise; collection of blood palpable under bruised
skin (Newall et al., 2015).
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Incidence: Incidence is the proportion of individuals who are initially free from a given
disease but develop the disease over time out of all of those at risk of developing the
disease / condition. Where prevalence highlights the burden of disease, incidence allows
researchers to establish links between risk factors and disease development (Anderson et
al., 2013).
Intrinsic Skin Tear Risk Factors: Intrinsic factors are factors, which occur inevitably as
a natural consequence of physiological skin changes over time at variable yet inalterable
genetically determined rates (Farage, Miller, Elsner, Maibach, 2008).
Mobility: Healthcare professionals are concerned with three main areas of functional
mobility; bed mobility (ability to move around in bed without assistance), transfers
(ability to move from one surface to another), and ambulation (ability to walk either
independently and/or with an assistive device). Individuals are assessed to be
independent, mild assistance, moderate assistance, heavy assistance or total dependence
(LeClair, Stolee, & Curtin-Telegdi, 2010).
Logistic regression: Logistic regression is a technique designed to determine which
variables affect the probability of an event. Logistic regression analyzes the relationship
between multiple independent variables and a dependent variable and yields a predictive
equation. It models the probability of an outcome rather than predicting group
membership. Logistic regression transforms the probability of an event occurring into
odds. Odds reflect the ratio of two probabilities; the probability of an event either
happening or not happening (Allison, 2012).
Long-Term Care (LTC) Facilities: LTC facilities, also known as nursing homes,
personal care facilities, aging care homes and residential continuing care facilities,
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provide living accommodation for individuals who require on-site delivery of around-theclock supervised care, including professional health services, personal care, and services
such as meals, laundry and housekeeping (Morris, 1999).
Photoaging: Photoaging involves characteristic changes to the skin induced by chronic
UVA and UVB light exposure. This chronic exposure results in molecular and genetic
changes, changes to pigmentation, immunosuppression, degradation of collagen, and
decreases in retinoic acids and photo damage (Kaya & Saurat, 2013).
Polypharmacy: Polypharmacy is the use of multiple medications that might predispose
patients to drug interactions/reactions or confusion and is felt to be common among older
adults (Pervin, 2008).
Prevalence: Prevalence is the fraction (proportion or percent) of a group of people
possessing a clinical condition or outcome out of all individuals at risk of the condition at
a given point in time (Anderson, Langemo, Hanson, Thompson, & Hunter, 2013).
Pressure Ulcer Risk: An Individual’s risk for development of a pressure ulcer. Pressure
ulcer risk scales are used as predictive measures to determine those at risk for a pressure
ulcer to assist healthcare professionals in the implementation of appropriate prevention
strategies and allocation of resources (Braden, 2012).
Systematic Literature Review: A systematic review presents an overview of all of the
material reviewed, with findings summarized into themes. A systematic review aims to
map the key concepts underpinning a research area and includes a review of available
evidence which meets predetermined inclusion criteria (Arksey & O’Malley, 2005).
Resident Assessment Instrument Minimum Data Set (RAI-MDS). RAI-MDS is a set
of computerized care management data tools designed to assist LTC healthcare
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professionals in assessing and monitoring individuals living in LTC. Individuals are
assessed using the RAI-MDS on admission, quarterly, annually, and when there is a
significant change in their health status (Morris et al., 2011).
Senile Purpura: Senile purpura is a common condition of easy bruisability seen most
commonly on forearms and legs of older individuals. It is usually caused by the loss of
subcutaneous (under the skin) fat and is occasionally caused by the excessive use of
aspirin or other blood thinners (Kaya & Saurat, 2007; Kaya & Saurat, 2013).
Skin Tears (STs): A skin tear is a wound caused by shear, friction, and/or blunt force
resulting in separation of skin layers. A skin tear can be partial-thickness (separation of
the epidermis from the dermis) or full-thickness (separation of both the epidermis and
dermis from underlying structures) (LeBlanc et al., 2011).
Stellate Pseudoscar: Stellate pseudoscars are thin white scars found in the aging skin.
They are normally confined to the back of hands and the radial and extensor aspects of
the forearms. The clinical appearance is that of multiple, whitish, slightly depressed
irregularly shaped, frequently linear, or star-shaped areas in an atrophic and irregularly
pigmented skin. Episodes of senile purpura away from the pseudoscars are common
(Kaya & Saurat, 2007; Kaya & Saurat, 2013; Rayner et al., 2015).
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