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Abstract

To identify the risk factors associated with the development of skin tears in older persons
four hundred and fifty three patients (151 cases and 302 controls) were enrolled in a
case—control study in a 500-bed metropolitan tertiary hospital in Western Australia
between December 2008 and June 2009. Case eligibility was defined by a skin tear
on admission, which had occurred in the last 5 days; or, a skin tear developed during
hospitalisation. For each case, two controls who did not have a skin tear and had been
admitted within 1 day of the case, were also enrolled. Data collected from the nursing
staff and inpatient medical records included characteristics known, or hypothesised,
to be associated with increased vulnerability to skin tears. Data analysis included a
series of multivariate stepwise regressions to identify a number of different potential
explanatory models. The most parsimonious model for predicting skin tear development
comprised six variables: ecchymosis (bruising); senile purpura; haematoma; evidence of
a previously healed skin tear; oedema; and inability to reposition oneself independently.
The ability of these six characteristics to predict who among older patients could
subsequently develop a skin tear now needs to be determined by a prospective study.

The high prevalence of skin tears among older people has
been related to the pathophysiological changes that occur in

Skin tears are among the most common wounds found in older
health care consumers (1). Skin tears were identified as the third
most prevalent wound in public hospitals in Western Australia
in four surveys conducted between 2007 and 2011 (2). The 2011
survey reported a prevalence of 9-6%, with 24% of these tears
assessed as Category 3 (total skin loss) according to the STAR
Skin Tear Classification (3). Moreover, 57% of the skin tears
identified were hospital acquired (2).

Facility acquired skin tears can have an impact on several
parameters: financially, as they require nursing time to clean
and dress (time that would need to be diverted from other tasks)
as well as the cost that will be incurred to procure wound care
products to treat; emotionally, as they are often painful and
unsightly; and physically, as on occasion they can develop into
chronic wounds, particularly if on the lower leg of an individual
with venous insufficiency (3).
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ageing skin, the increased incidence of falls among this cohort
and their increased requirement of manual handling (3-5).
Other risk factors are visual impairment, impaired mobility or

Key Messages

e this study identified the characteristics of older patients
most highly associated with development of a skin tear

e four hundred and fifty three older inpatients were enrolled
in a case—control study and multivariate analysis was
used to identify the combination of factors most highly
associated with having developed a skin tear

e the best explanatory model for skin tear development
included four skin characteristics, oedema and being
unable to reposition oneself
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balance, altered mental status and the use of certain medications
such as corticosteroids or anticoagulants (3,6—13). A 24-item
skin integrity risk assessment form piloted with 26 residents
of a nursing home was an early attempt to develop a tool, but
details of its reliability and validity are lacking (4).

Recently, consensus statements and guidelines on skin tear
prevention and management have been published, despite the
lack of systematic reviews or randomised clinical trials (14).
More robust research on skin tears is required to confirm the
identified potential risk factors, to examine their influence and
interdependence and to inform the development of prevention
strategies (1).

Study aim

This study aimed to identify the characteristics of older people
that were strongly associated with an increased risk of develop-
ing a skin tear.

Methods

Study design

A non-matched case—control study design was used to allow
simultaneous investigation of multiple aetiologic factors. As an
initial attempt, this is particularly advantageous to identify the
causal and preventative factors for a disease about which very
little is known (15).

Setting/population

The study was conducted in a 500-bed metropolitan tertiary
hospital in Western Australia. Based on discussions with the
nursing management as to the average length of stay in different
wards and in which wards skin tears had been identified as more
prevalent, it was decided that the study would be conducted in
all wards except the short stay and psychiatric wards.

Sample size

The sample comprised 151 cases and 302 controls. This enabled
detection of an odds ratio of two (for any risk factor) with a
power of 86% assuming that 20% of controls were exposed to
the same risk factor(s). A significance level of 5% was used.

Research and recruitment process

Figure 1 depicts the process used to identify and enrol cases and
controls and also includes details of eligibility criteria as well of
those who were subsequently removed from the trial as they did
not meet the inclusion criteria or who were recruited as controls
and then developed skin tears and, therefore, became cases.

Patient eligibility and enrolment

Case eligibility was defined as age 50 or above and having a skin
tear that was either present on admission (and <5 days old) or
that occurred during hospitalisation.

Control eligibility was defined as age 50 or above, admis-
sion within 1day of the case, and not having a skin tear
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either on admission or during hospitalisation. Eligibility was
restricted to individuals 50 years of age or older because of the
well-established association between advancing age and skin
tear development (1,2,5,10,13).

The enrolment process for the study was developed in con-
sultation with the staff from participating wards as it involved
a member of the ward staff identifying when a patient met the
case eligibility criteria and whether they would, on the basis
of their cognitive status, be able to give informed consent.
This could have been at admission; during the skin inspection
process, which forms part of the routine admission assessment;
or later in their stay during personal or nursing care. These
patients were then referred to the Research Nurse to complete
the consent formalities. Concurrently, the Research Nurse
identified other patients in the ward who were eligible to be
the controls. When more than two patients were eligible, they
were selected for enrolment on the basis of the alphabetical
order of their surname. If there were no suitable controls in
the same ward as the case, suitable individuals in the ward that
was situated nearest to the original ward were enrolled.

Data collection and measures

Patients enrolled as a case had their wound inspected to confirm
that it was a skin tear, either by the Research Nurse or Hos-
pital Wound Specialist, both of whom had been trained in the
assessment and classification of skin tears. If the wound was
confirmed as a skin tear, it was classified using the STAR skin
tear classification system (3).

Information about the cause of the wound was collected
directly from the patients or from the inpatient medical record.
All other data for the cases as well as the controls were collected
directly from the inpatient medical record or from the ward staff
by the Research Nurse. These data were recorded on a standard
paper-based form adapted from a tool previously developed in
2007 as part of a skin tear incidence study at a Victorian acute
care facility (unpublished). Data collected on the form included
all characteristics known, or hypothesised, to be associated with
increased vulnerability to skin tears, such as age, medical his-
tory, current physical condition and treatment; plus the scores
from a small number of validated tools measuring characteris-
tics again having been shown, or anecdotally believed, to have
an aetiological relationship with skin tears. These tools were
the Charlson Comorbidity Index (16); the Braden Pressure Risk
Assessment (17); the Mini Mental State Examination Score
(MMSE) (18) or Abbreviated Mental Test Score (AMTYS) (19);
and, the Mini Nutritional Assessment (MNA®) (20). Anatom-
ical location of the wound was recorded on a diagram of the
body (both front and back being portrayed separately).

Data were collected on weekdays, usually within 1 day of a
patient being enrolled in the study. In the event of a control
developing a skin tear subsequently, they became a case and
three new controls were identified (a replacement for them as a
control plus the usual two controls per case).

Data management and analysis

Data were double-entered into a study database, cleaned and
analysed using Stata Version 10 (Stata Corporation 2005,
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Figure 1 Flow diagram of recruitment process.

College Station, Texas, USA) and SAS Version 9.1. (SAS
Institute Inc., 2002-2004, Cary, NC.) Descriptive statistics
were used to summarise the characteristics of the two pop-
ulations. The characteristics of cases and controls were then
compared using Pearson y? tests for the categorical data and
student z-tests for the continuous variables. An explanatory
logistic model for skin tears was developed, which balanced
parsimony (complexity) with near optimal explanation of
variance, as per the Shtatland method (21) that uses the Akaike
information criterion (AIC) and Schwarz information criterion
(SC) to determine this.

Ethical approval

Ethical approval for the study was obtained from the Human
Research Ethics Committees of the health and aged care organ-
isation where the researchers had their substantive positions,
the university that auspiced the research, as well as the tertiary
hospital where the research was undertaken.

Results

There were 151 patients with skin tears enrolled as cases. The
causes and location of skin tears are shown in Table 1.
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Table 1 Place of origin, cause and anatomical location of cases’ skin
tears

Variable Number (%)
Place where the skin Hospital 107 (71%)
tear was developed Home 44 (29%)
Primary cause Knock 40 (26-5%)
Fall 39 (25-8%)
During equipment use 20 (13:3%)
Unknown 8 (5-3%)
Transfer 7 (4-6%)
Lost balance 7 (4-6%)
Other less common causes 30 (19:9%)
Anatomical location Arm 69 (45-8%)
Leg 47 (31-1%)
Hand/wrist 22 (14-6%)
Trunk 5 (3:3%)
Foot/ankle 4 (2-6%)
Head 4 (2-6%)

Three hundred and two patients were enrolled as controls,
of whom seven subsequently developed a skin tear during hos-
pitalisation and were reenrolled as cases. Table 2 shows the
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Table 2 Characteristics significantly associated with skin tears in univariate analysis

Characteristic Cases N=151 Controls N=302 Odds ratio (Cl) P value
Age 80 years 74 years 1-06 (1-04-1-08) <0-0001
Chronic obstructive pulmonary disease 371% 25-8% 169 (1-11-2.57) 0-0138
Dementia diagnosis 9:9% 17-2% 1-89 (1.07-3-32) 0-0281
Cognitive impairment assessed 28-5% 17-2% 0-52 (0-32-0-83) 0-0060
Diabetic complications 20-5% 9-:9% 2-22 (1-25-3-94) 0-0065
Malignant lymphoma 6-0% 2:0% 3-13 (1-09-8-95) 0-0337
Myocardial infarction 36-4% 25-8% 1-65 (1-08-2-50) 0-0201
Vascular disease other 10-9% 22-5% 2.37 (1-40-4-01) 0-0013
Senile purpura 74-2% 23-2% 0-10 (0-07-0-17)* <0-0001
Ecchymosis 64-9% 8:9% 0-05 (0-03-0-09)* <0-0001
Haematoma 70-2% 30-6% 0-18 (0-12-0-29)* <0-0001
Paper-thin skin 86-1% 45-0% 0-13 (0-08-0-22)* <0-0001
Healed skin tear 48-3% 6-3% 0-07 (0-04-0-13)* <0-0001
Wrinkly, furrowed loose skin 83-4% 60-9% 0-30 (0-19-0-50)* <0-0001
Dry skin 74-8% 52-6% 0-37 (0-24-0-57)* <0-0001
Bulla 1-9% 4-6% 0-35 (0-17-0-74)* <0-0001
Oedema 37/7% 16-9% 0-33 (0-22-0-52)* <0-0001
Macerated 6:6% 1-7% 0-23 (0-08-0-71)* 0-0099
Able to reposition 31-8% 60-9% 3:34 (2:21-5-06)* <0-0001
Contractures 4-0% 0-7% 0-16 (0-03-0-81) 0-0265
Dark skin 7-9% 2:0% 0-23 (0-07-0-77) 0-0181

Cl, confidence interval.
*Effect of No versus Yes.

Table 3 Risk factors associated with skin tears in a hospitalised sample
of older adults

Characteristic Odds ratio  Confidence limits 95%
Ecchymosis (Yes versus No) 6-241 3.243 12-01
Healed skin tear (Yes versus No) 5-416 2-709 10-829
Senile purpura (Yes versus No) 2-657 1.466 4.814
Oedema (Yes versus No) 3-011 1.617 5.605
Able to reposition independently 2.307 1.317 4.041
(No versus Yes)
Haematoma (Yes versus No) 2.259 1.296 3.938

potential risk factors that were found to have a significant
association (P <0-05) with skin tears in a series of univari-
ate logistic analyses. Other factors examined that were not
found to have a significant association in this study (P> 0-05)
were gender, admission type, smoking, Charlson Comorbidity
Score, cardiovascular disease, congestive heart failure, uncom-
plicated diabetes, vision or hearing impairment, polypharmacy,
corticosteroids and sedatives.

The multivariate logistic regression model that ‘best’ bal-
anced statistical performance with model complexity contained
six variables (Table 3). It showed that the risk of skin tears
increased between two- and six-fold in the presence of ecchy-
mosis, previously healed skin tear, senile purpura, oedema,
haematoma and inability to reposition independently.

Discussion

This study has proposed a simple model to explain skin tear
development using six variables: four that describe character-
istics of the individual’s skin; the fifth, oedema, that directly
affects the skin; and the sixth, the inability to independently

reposition, which reflects the physical status of the person and
the need for frequent handling. In a number of earlier publi-
cations (1,4,5,10,13,22,23), five of the six have been identified
previously to be associated with skin tears, or as potential risk
factors for their development.

The four variables that describe skin characteristics were
senile purpura, ecchymosis (bruising), haematoma and evi-
dence of a previously healed skin tear. Senile purpura was
described by White et al. (1994) as appearing when ‘the blood
vessels become thinner and more fragile, leading to the appear-
ances of haemorrhaging known as senile purpura’ (4) and as
a potential risk factor for skin tear development because the
bleeding under the epidermis enables the skin to lift more eas-
ily when friction is applied, thus resulting in a skin tear (23).
This same mechanism may be responsible for the association
between ecchymosis and the development of a skin tear. How-
ever, although bruising is frequently noted at the site of skin
tears (1,4,10,13,22), it may well have been caused at the same
time as the skin tear and its potential usefulness as a predictor
of risk could be considered doubtful. This applies similarly to
haematoma, the only characteristic in the model that has not
been previously identified as a potential risk factor for skin tear
in the literature. A haematoma is usually defined as a collec-
tion of blood or a clot within the tissues, flap or realigned skin
(Figure 2). Haematomas have often been observed at the site of
a skin tear (24) and it was the anticipated effect of a haematoma
on the viability of the skin flap or realigned skin that resulted
in the addition of haematoma to the STAR Classification sys-
tem. It would appear logical to suggest that in situations when
a haematoma exists independently of a skin tear, the skin tight-
ness resulting from haematoma formation may make the skin
more vulnerable to breakdown from any further trauma. As with
ecchymosis, it is the temporal relationship between the skin
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b: Silver Chain

STAR Skin Tear Classification System Guidelines

Control bleeding and clean the wound according to protocol.

Realign (if possible) any skin or flap.

Assess degree of tissue loss and skin or flap colour using the STAR Classification System.

Assess the surrounding skin condition for fragility, swelling, discolouration or bruising.

Assess the person, their wound and their healing environment as per protocol.

If skin or flap colour is pale, dusky or darkened reassess in 24-48 hours or at the first dressing change.

STAR Skin Tear Classification System

DA W=

Skin tears: case-control study

E Curtin University

STAR Classification System

Category 1a Category 1b Category 2a Category 2b Category 3
A skin tear where the A skin tear where the A skin tear where the A skin tear where the A skin tear where the
edges can be realigned edges can be realigned edges cannot be edges cannot be skin flap is completely
to the normal anatomical 1o the normal realigned to the normal realigned to the normal absent.
position (without undue anatomical position anatomical position anatomical position and
stretehing) and the skin (without undue and the skin or flap the skin or flap colour is
or flap colour is not pale, stretching) and the skin colour is not pale, pale, dusky or
dusky or darkened. or flap colour Is pale, dusky or darkened. darkened.

dusky or darkened.

Skin Tear Audit Research (STAR). Silver Chain Nursing Association and School of Nursing and Midwifery, Curtin University of Technology. Revised 4/2/2010. Reprinted August 2012.

Figure 2 STAR classification system.

characteristics and the development of the skin tear that will
determine whether it will be useful in predicting the develop-
ment of a skin tear at some point in the future. This can only be
tested with the help of a prospective study.

Once damaged, a wound never fully recovers all its original
tensile strength despite being healed (25). As aresult of the slow
replenishment of epidermal cells, which is an inevitable phys-
iological change associated with skin as one ages, it will take
longer to repair a skin tear (1). Both of these effects may explain
why a previously healed skin tear plays an important role in our
model and why they have been previously identified as potential
risk factors by a number of authors (4,5,10,13,23,26,27).Given
the strength of the association found in this study and the
localised nature of any vulnerability related to the site of a pre-
vious skin tear, an alternative explanation may be that evidence
of previous skin tears simply indicates that a person’s skin is
particularly susceptible to tearing and/or that because of their
own or others’ behaviour their skin is subject to more frequent
trauma.

Oedema, the fifth physical characteristic in our model, has
also been previously identified as a skin tear risk factor (4,13)
because it affects the epidermal skin barrier and results in
reduced resistance to external forces and hence results in
increased vulnerability to skin tear development (28).

The final characteristic in our model, the inability to
reposition independently, has again been identified by other
researchers (9,27). The mechanism suggested here is that in
vulnerable individuals, exposure to repeated manual handling
to assist in repositioning increases the potential of trauma to
the skin.

All the items included in our data collection tool had either
been previously found to be associated with, or proposed to
be, risk factors for skin tears. A large proportion, as shown
in Table 1, was found to have a significant association with
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having a skin tear when looked at individually and, as such,
confirmed the findings from earlier studies. However, many
of these risk factors, such as having dementia, complicated
diabetes or vascular disease, did not contribute independently
to our explanatory model when we used multivariate analysis
that controlled for confounding. Perhaps, the most surprising
of these was age, given its strong univariate association as
well as the frequency of its citation in the literature as a risk
factor for skin tear development because of the physiological
changes to the skin that occurs with ageing. However, it is likely
that its effect disappeared because of the inclusion of the skin
characteristics that more directly reflected the effect of ageing
on the skin.

Also somewhat surprising was the finding that there was no
significant association between having a skin tear and any of the
medication variables, despite polypharmacy, anti-coagulants,
strong analgesia and corticosteroids often being cited as risk
factors (3,14,29).

Limitations and further research

It is acknowledged that the data collection methods could have
introduced bias as, for pragmatic reasons, the Research Nurse
was not blinded to whether the patient was a case or con-
trol. However, as the data collection method was standardised
through the use of a tool, we believe that the lack of blinding
was unlikely to have led to bias.

Another potential limitation may have been the quality of
documentation in the inpatient medical records. Lack of atten-
tion to detail and accuracy is known anecdotally to occur when
the condition is unrelated to the reason for admission.

This was a study of hospitalised patients and it is therefore
impossible to know how well these risk factors can be gener-
alised to non-hospitalised patients who sustain skin tears.
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A further limitation is one that has already been discussed in
relation to two of the variables in the risk model we developed.
Because the study is retrospective and we collected the data
after the event it was not always possible to distinguish the
temporal relationship between the factor being measured and
the outcome that was studied. This is a limitation of all case
control studies and the reason why they are used to generate
hypotheses rather than to provide definitive answers as to
causality. This study was designed to generate a risk model
that could be used as the basis of a risk assessment tool that
could then be tested prospectively. Work is currently in progress
to develop a tool that will reliably assess the presence of the
six characteristics in our model. Once developed, its ability to
correctly predict who develops a skin tear in a hospital setting
will be tested in a prospective cohort study.

Conclusion

Although skin tears are common wounds among older adults,
there has been little rigorous research on related risk factors
and no risk assessment tools have been developed. This study
sought to address that gap by identifying a risk model for
skin tear development, which can be used to develop a risk
assessment tool. The ‘best” model that has been identified
includes six factors: four skin characteristics, oedema and the
ability to reposition independently. All of the attributes, apart
from haematoma, have been identified as potential risk factors
in previous literature. In the next stage of the study we will
develop a tool that can reliably assess the presence of the six
characteristics and test its ability to accurately predict who
develops a skin tear.
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