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Abstract
Study design Cross-sectional psychometrics study.
Objectives To determine the construct validity and internal consistency of the revised Skin Management Needs Assessment
Checklist (revised SMnac).
Setting Six spinal cord rehabilitation centers.
Methods One-hundred and thirty-two community-dwelling individuals with spinal cord injury (SCI) were included. Con-
struct validity was assessed by a Spearman’s rank correlation coefficient between the revised SMnac and several ques-
tionnaires: Rosenberg Self-Esteem Scale, Ways of Coping Questionnaire, Hospital Anxiety and Depression Scale (HADS),
Braden scale; or clinical variables: educational level, presence of a pressure ulcer (PU), history of multiple PUs, time since
injury, and pain.
Results The study evidenced construct validity with a fair to moderate correlation coefficient between the revised SMnac
and Rosenberg scale (rs= 0.25; p= 0.03), active coping (rs= 0.29; p= 0.001), HADS (rs= -0.43; p < 0.0001), and time
since injury (rs= 0.49; p < 0.0001). The presence of PU and history of multiple PUs were strongly correlated with the
revised SMnac score (respectively, p= 0.01 and 0.001). Internal consistency was excellent (α= 0.907).
Conclusion These results show that the revised SMnac is a valid tool to assess PU self-management in individuals with SCI.
Further studies are needed to assess the revised SMnac’s responsiveness to change.

Introduction

Pressure ulcer (PU) is a common complication in people
with spinal cord injury (SCI). According to the studies, the

prevalence varies between 30 and 60% in persons with
SCI [1, 2], and thus represents a major public health
challenge both on a medical level with high rate of asso-
ciated complications and on an economic level such as
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extended duration of hospital stays or multiple hospital
stays.

In people with SCI, PU prevention is based on adequate
prevention devices choice (wheelchair cushion, and air
mattresses), nutrition, and adopting skin protection beha-
viors [3, 4]. Acquiring these skin protection behaviors starts
at the initial care management phase, during that adjustment
period with SCI’s physiological, psychological, and social
consequences. Healthcare teams are initially in charge of
preventing PU occurrence, yet they progressively transfer
this self-care competency to the persons with SCI, using an
educational-based approach adapted to each person [5].
This learning process will then continue at home, some-
times for several years, according to PU occurrence and the
support given by healthcare teams.

As soon as an educational strategy is defined for people
with SCI, it is essential to have the necessary means to
evaluate the impact of this strategy not only on patients’
knowledge but also on self-implemented prevention mea-
sures. Most studies in the literature focused on evaluating
the impact of a standardized therapeutic education on PU
recurrence; patients’ knowledge in terms of preventive
measures only came as a secondary assessment [6, 7].
Questionnaires used to evaluate patients’ knowledge were
designed within the framework of these studies and their
psychometric qualities are unknown.

The Skin Management Needs Assessment Checklist
(SMnac), a self-administered questionnaire, is highly rele-
vant because it was designed to focus on assessing patient’s
knowledge and self-reported prevention measures in terms
of skin lesions [8]. It includes 12 questions divided into
three different categories: “Skin checks,” “preventing
pressure ulcers,” and “preventing wounds”. It corresponds
to the Skin chapter of the NAC (Needs Assessment
Checklist) [9], which is a self-administered questionnaire
listing the self-management objectives of people with SCI.
This questionnaire was validated in the English language.
The SMnac validation in the English language was con-
ducted on 317 people with SCI [8] and reported good
internal consistency (Cronbach's α= 0.85), as well as a
good responsiveness to change. The SMnac test–retest
reproducibility was 0.90 [9, 10].

The revised SMnac version was elaborated during
translation and trans-cultural adaptation in the French lan-
guage. For the revised version, six new items were added
focused on detecting the early-onset of a PU by skin pal-
pation, on evaluating the increased risk due to time spent in
a wheelchair or certain sports practices, as well as life habits
(smoking, nutrition). It also includes guidelines on how to
react faced with a lingering redness of the skin, or checking
PU prevention equipment. We also refined the presentation
of the score that was repeated for each item to facilitate the
reading and comprehension for the person filling out the

questionnaire. This new version needs to be evaluated for its
psychometric qualities (reproducibility, validity, and
responsiveness to change). A reproducibility study on a first
sample of 138 people with SCI was previously reported [11].

The objective of this study was to assess the validity and
internal consistency of the Revised SMnac scale.

Methods

Inclusion criteria were (1) people with traumatic or non-
traumatic SCI (2) age >18 years. Exclusion criteria were (1)
severe cognitive disorders, (2) severe psychiatric disorders,
and (3) poor understanding of the French language. Upon
inclusion each participant signed an informed consent form.
The study protocol was approved by the Ethical Committee
of Southern France.

Materials

Social criteria

Educational attainment was defined as the highest level
achieved in the French educational system [12].

Clinical criteria

Three clinical criteria were chosen for the construct validity.
Time since injury (in months), the presence of a PU at the
time of the study, and history or recurrent PU, defined by
the presence of two different Stage 2 (or above) PU over a
3-year period [13].

Rosenberg Self-esteem Scale

It is a 10-item self-administered questionnaire to evaluate
self-esteem. It has two components with five questions each
for positive and negative self-esteem. Each item is scored
from 1 to 4 (1= do not agree at all and 4= completely
agree). The total score ranges from 10 to 40. A high score
indicates a high self-esteem level. The validity in persons
using a wheelchair was conducted [14]. Internal consistency
was good (Cronbach's α= 0.86) and the factor analysis
confirmed the one-dimensional nature. This scale was
validated in the French language [15].

Way of Coping Checklist

It is a 21-item self-administered questionnaire to assess the
coping strategies that people use in stressful daily life
situations [16]. It has three dimensions (seeking social
support, problem solving, and avoidance), with 6, 8, and 7
items, respectively. Each item is scored from 1 (not used) to
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4 (used a lot). The score of each category reflects the type of
coping strategy preferentially used. The internal consistency
of each dimension was high (Cronbach's α= 0.87, 0.81, and
0.73, respectively).

Hospital Anxiety and Depression Scale

Hospital Anxiety and Depression Scale (HADS) is a 14-
item self-administered questionnaire to evaluate anxiety and
depression. It has two components with seven questions. It
uses a four-level quotation (i.e., ranging from 0 to 3). The
score for each component ranges from 0 to 21. A higher
score indicates depression or anxiety. It is a scale commonly
used in clinical practice and validated in the French lan-
guage and its psychometric properties were largely eval-
uated in people with SCI [17–19].

The Braden Scale for Predicting Pressure Sore Risk

The Braden Scale for Predicting Pressure Sore Risk is a 6-
item scale to assess PU risk. The items are sensory per-
ception, mobility, activity, moisture, nutrition, friction,
and shear [20]. Each item is scored from 1 to 4, except for
shear, scored from 1 to 3. The Braden Scale is scored from
6 to 23 points, and the critical cutoff for diagnosing risk
across a variety of settings and populations is 18 [21]. A
higher score indicates a low PU risk. The interclass cor-
relation coefficient over 1 year was 0.90 (95% confidence
interval (CI): 0.8–0.92) and 0.88 (95% CI: 0.85–0.91).
This scale is one of the most validated in the SCI popu-
lation [22].

The revised SMnac

The revised SMnac is the French version of the SMnac. Its
development was previously reported [11]. It is a 19-item
self-administered questionnaire spread out over three
categories (skin check, preventing PU, preventing
wounds) with 4, 11, and 4 items, respectively. Each item is
scored from 0 to 3 (0= completely dependent, never does
to 3= completely independent, always does or instructs
someone to). A higher score indicates a high level of self-
reported PU knowledge and prevention practice. The total
score is expressed in percentage. The test–retest reprodu-
cibility is excellent (intraclass correlation coefficient:
0.899).

Protocol

The validity study was conducted on a sample of people
with SCI meeting the inclusion criteria. The investigators
delivered clear and precise oral information on the study

protocol and its objectives and collected the informed
signed consent form for each participant.

After collecting the clinical and sociodemographics data,
the investigator handed out the self-assessment ques-
tionnaires to participants: Revised SMnac, HADS, Way of
Coping Check (WCC), and the self-esteem Rosenberg
scale, and offered the help of a third party to fill out answers
if the participant was unable to do so.

Psychometric analysis

Construct validity is apparent when an instrument behaves
as would be expected in relation to another measurement
and refers to the ability of a scale to differentiate subjects in
regards to certain characteristics known to the disease pro-
cess or injury in ways consistent with convergent or
divergent hypotheses. A convergent hypothesis means that
we expect a correlation between the two variables, and a
divergent hypothesis means that we do not expect a
correlation.

In the current study, the following seven convergent
hypotheses were assessed. The first convergent hypothesis
concerned time since injury: if people with SCI learn to
better manage the risk of skin damage with time and
experience, there in fact exists a correlation with the revised
SMnac. The second and third hypotheses concerned the
presence of a PU at the time of the study, or the presence of
recurrent ulcers: since persons learn from their current and
past experiences, they should have a higher SMnac score
than persons who never had a PU. The fourth and fifth
convergent hypotheses concerned psychological variables:
persons with a low self-esteem or presenting with depres-
sion exhibit poorer skin prevention behaviors [23, 24]. The
sixth and seventh convergent hypotheses related to coping
strategies: persons with active coping strategies show more
adapted health-related behaviors. Conversely, persons that
preferentially use passive coping strategies exhibit at-risk
behaviors for skin damage prevention [25].

Three divergent hypotheses were evaluated: the absence
of correlation with pain at the time of scale administration,
regardless of pain location or type of pain, assessed with a
visual analog scale; the absence of correlation with the
participants’ educational attainment, evaluated by the Poi-
trenaud score and the absence of correlation with the PU
risk measured by the Braden Scale. The Braden Scale
evaluates the physiological or physical dimensions of the
PU risk, which are on a conceptual level quite distanced
from participants’ knowledge and health-related behaviors.

Internal consistency refers to the general agreement
between multiple items of a scale or a subscale to measure the
given construct. A high internal consistency indicates that
items evaluating a same concept generate similar scores [26].
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Statistical analysis

Construct validity

The construct validity was evaluated via different con-
vergent and divergent hypotheses using a univariate ana-
lysis [27]. For categorical variables we performed χ2

independence tests. For quantitative variables, the Spear-
man’s correlation coefficient (ρ) was computed [28].
Spearman’s ρ can help evaluate the construct validity with
other scales or quantitative measurement tools. Calculating
a correlation coefficient is only the first step in the analysis
of a relationship between two variables. It is at most an
exploratory step that must be validated by a test confirming
that the relationship is significant. When the distribution of
variables was normal, an analysis of variance was per-
formed. If the distribution was abnormal, non-parametric
tests were used (Mann–Whitney U test for two samples and
the Kruskall–Wallis test for more than two samples). A
correlation coefficient was deemed excellent (0.8 < ρ ≤ 1),
good (0.6 < ρ ≤ 0.8), moderate (0.4 < ρ ≤ 0.6), weak (0.2 <
ρ ≤ 0.4), or poor (0 < ρ ≤ 0.2). The correlation hypothesis
must be validated by the appropriate statistical significance
test [28].

Internal consistency

Internal consistency was evaluated with Cronbach’s α and
deemed very good (0.91 < α ≤ 1), good (0.71 < α ≤ 0.90),
moderate (0.51 < α ≤ 0.70), weak (0.31 < α ≤ 0.5), or poor
(0 < α ≤ 0.30). It has been shown that internal consistency
within a single dimension should be quite high (α > 0.70),
but that the coefficient should not be closed to 1, otherwise
it suggests that several items are redundant and evaluate the
same thing [29]. The correlation of dimensions between
themselves was evaluated with Spearman’s correlation
coefficient (ρ), with the same interpretation scale previously
described [28].

Results

Participants

The study was conducted on a sample of 132 community-
dwelling participants (Table 1). The main demographic and
clinical characteristics of participants are summed up in
Table 1.

Construct validity

Construct validity was evaluated via seven convergent
hypotheses and three divergent hypotheses (Table 2).

Convergent hypotheses between a high SMnac score and
the presence of a PU or history of recurrent PUs were
verified (p= 0.01 and p= 0.001, respectively). The con-
vergent hypothesis between time since injury and a high
SMnac score was also established (ρ= 0.49, p < 0.0001).

We formulated four convergent hypotheses with psy-
chological variables. The convergence hypotheses between
a low SMnac score and the presence of depression (ρ=
−0.43, p < 0.0001) or low self-esteem (ρ= 0.25, p= 0.03)

Table 1 Clinical and demographics characteristics of the persons with
SCI included in the study

Characteristics N= 132

Demographics

Age (year) 45.9 ± 14.9
(range: 19–82)

Sex

Men 99 (75)

Women 33 (25)

Weight (kg) 70.4 ± 14
(range: 37–114)

Height (m) 1.73 ± 0.09
(range: 150–197)

BMI (kg m−2) 23.9 ± 3.7

Lesion characteristics

Age at the time
of injury (years)

38 ± 16
(range: 10–82)

Time since injury
(years)

7.8 ± 10
(range: 0.1–58)

Lesion level

Cervical 48 (36)

Upper and
lower back

84 (64)

AIS

A 84 (64)

B 17 (13)

C 16 (12)

D 15 (11)

Etiology

Traumatic 103 (78)

Non-traumatic 29 (19)

Skin characteristics

Braden (6–23) 15.8 ± 3
(range: 9–23)

Pressure ulcer

Number

0 85 (65)

1 33 (25)

2 and more 14 (10)

Results are presented in mean ± standard deviation or N (%)

AIS ASIA Impairment Scale, BMI body mass index
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were validated. There was a convergence between the active
coping strategies and high SMnac score (ρ= 0.29, p=
0.001). The convergent hypothesis between the passive
coping strategies and low SMnac score was not validated (ρ
=−0.16, p= 0.43)

The three divergent hypotheses were validated: there was
no relationship between the SMnac score and the risk of PU
(ρ= 0.02, p= 0.98), educational attainment (p= 0.37), or
presence of pain (p= 0.51) as measured with the Braden
Scale.

Internal consistency

The internal consistency of the global scale was excellent,
evaluated at 0.90 with the Cronbach’s α (Table 3). Internal
consistencies of the subscales “skin check,” “preventing
the onset of PU,” or “preventing the onset of a wound”
were, 0.78, 0.84, and 0.64, respectively. Discarding three
items altered slightly the internal consistency of the scale
to 0.91. These items were “Do you change positions in
bed,” “Do you position your pillows correctly in your
bed?”, and “Do you cut your nails as you were instructed
to before the onset of ingrown toe nails?” These items did
not seem to assess the same concepts than the others, but
they did not have a major impact on the scale’s internal
consistency and discarding them did not seem clinically
relevant to us. Correlations between the SMnac subscales
were good (Table 4).

Discussion

This publication reports the validity study of the French
revised SMnac on a sample of people with acute and
community-dwelling SCI. We used construct validity
methodology to evaluate the validity. The general conclu-
sion drawn from the seven convergent hypotheses for-
mulated was that the correlation level was low to moderate.
The correlation level observed was most likely linked to the
fact that no hypothesis compared the SMnac to another
behavioral scale, since no other scale exists in the French
language for people with SCI. Thus, we needed to elaborate
convergent or divergent hypotheses positioned in a theore-
tical framework of health psychology and evaluating via
experiments the putative relationships between psycholo-
gical variables (depression, coping, self-esteem) and beha-
vioral and cognitive variables assessed by the SMnac.
Furthermore, there were numerous factors involved in the
construction of knowledge and health behaviors, and the
statistical analysis used for convergent hypotheses is a
univariate one. As such we did not expect a high correlation
level, and we focused rather on the degree of significance
for the relationship. The most important result in the
hypotheses formulated was the correlation between the
SMnac and the presence of a PU or history of recurrent PU.
The scale does assess a concept related to the PU, in light of
improving knowledge and prevention practices based on the
participants’ experience with PU.

All divergent hypotheses were validated. The absence of
correlation with the Braden’s Scale promotes the fact that
the “behavioral” risk was not related to the

Table 2 Construct validity of the revised SMnac

Revised SMnac score

Correlation
(Spearman)

Significance

Convergent hypotheses

Time since injury 0.49 <0.0001a

Rosenberg Scale 0.25 0.03a

WCC

Passive coping −0.16 0.43a

Active coping 0.29 0.001a

Recurrent pressure ulcers NA 0.001b

Presence of a pressure ulcer NA 0.01b

HADS −0.43 <0.0001a

Divergent hypotheses

Braden scale 0.02 0.98a

Educational attainment
(Poitrenaud)

NA 0.37b

Presence of pain NA 0.51b

WCC Way of Coping Checklist, HADS Hospital Anxiety and
Depression Scale, NA not applicable
aKruskall–Wallis
bMann–Whitney U test

Table 3 Internal consistency for the Revised SMnac and its subscales

Cronbach’s α
coefficient

SC 0.78

PPU 0.84

PW 0.64

Revised
SMnac

0.90

SC skin check, PPU preventing pressure ulcer, PW preventing wound

Table 4 Spearman correlation of the revised SMnac subscales

Subscale SC PPU PW

SC 1

PPU 0.73 1

PW 0.60 0.72 1

SC skin check, PPU preventing pressure ulcer, PW preventing wound
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“physiopathological” risk. However, it is a major dimension
for clinicians managing people with SCI. This explains the
low statistical value of scales evaluating the risk of PU in
the specific SCI population [22]. These scales are useful to
detect persons at risk within a heterogeneous population,
but as soon as the population becomes homogenous in its
pathological profile, factors directly related to the specificity
of the pathology emerge.

The internal consistency of the scale was excellent, eval-
uated at 0.907 on the same sample of 132 people with SCI. It
is comparable with the study conducted by the team who
designed the original English version of the SMnac [9, 10].
Furthermore, we showed that three items reduced the internal
consistency of the scale, bringing up the possibility that they
did not really assess the same concept as the other items. In
light of the excellent reproducibility, the high level of internal
consistency of the scale including these items and their
clinical relevance, we did not wish to modify the scale. The
lower score in the category “preventing the onset of wound”
can probably be explained by the diversity of skin lesions
that were listed in this category (burn, ingrown nail, etc.).

Several limits can be brought up for this study. Some
hypotheses formulated in the evaluation bear a low theo-
retical value, such as the relationship between coping and
self-management, which was mostly brought up in quali-
tative studies [25]. These experimental hypotheses were
only based on clinical experience but not on validated
psychosocial theories, limiting the relevance of these
hypotheses for the construct validity study.

Further studies are needed to reinforce the validity or
assess the responsiveness of the revised SMnac scale. A
factor analysis could allow the verification of the dimen-
sions suggested by the authors. On the other hand, the
predictive value of the SMnac in regards to the onset of a
PU deserves further studies, in parallel to other factors
known to be risk factors to PU onset in this population [30].

The revised SMnac scale is a simple, fast, reproducible,
and valid tool to assess the knowledge and prevention
behaviors reported by people with SCI in regards to PU.
Further studies are needed to assess its responsiveness to
change.
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