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INTRODUCTION

ABSTRACT

OBJECTIVE This study aims to cross-culturally translate the revised
Skin Management Needs Assessment Checklist (revised SMnac) into Thai
(revised SMnac-TH), to evaluate its content validity and internal consistency
and to determine the relationship between the revised SMnac-TH score
and the occurrence of pressure injuries.

METHODS The study design is a descriptive cross-sectional study. It
was conducted at the Inpatient and Outpatient Rehabilitation Medicine
Department of Maharaj Nakorn Chiang Mai Hospital, involving one hundred
twenty-five Thai people age > 18 years old with spinal cord injury. The
French version of the revised SMnac was translated into Thai following
the standard guidelines for translation and cross-cultural adaptation. The
content validity was evaluated by six experts in rehabilitation medicine.
Each of the participants completed the revised SMnac-TH. The internal
consistency was measured using Cronbach’s alpha coefficient. Logistic
regression analysis was used to evaluate the relationship between the
revised SMnac-TH score and the occurrence of pressure injuries.

RESULTS The index of item-objective congruence (IOC) of each item
ranged from 0.83-1.00. The Cronbach’s alpha coefficient of the questionnaire
was 0.923. The logistic regression analysis showed no correlation between
the revised SMnac-TH score and the occurrence of pressure injuries.

CONCLUSIONS The revised SMnac-TH demonstrated high content vali-
dity and internal consistency. It proves to be a useful tool for evaluating
pressure injury-related knowledge and skin protective behaviors among
Thai individuals with spinal cord injury.

KEYWORDS pressure injury, spinal cord injury, patient education

Mai in 2003 by Wilekha et al. reported that 80%

Pressure injuries represent a significant clini-
cal challenge for individuals with spinal cord injury
(SCI) globally (1). The prevalence of pressure inju-
ries among Thai people with SCI is noteworthy.
The cross-sectional survey conducted in Chiang

of 142 individuals with chronic SCI living in the
community had experienced a pressure injury at
least once (2). A 2015 cross-sectional study by
Kovindha et al. in Chiang Mai, found that 26.4%
of 129 Thai individuals with chronic SCI who used
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wheelchairs had pressure injuries at the time
of the study (3). Similarly, in a recent study by
Poolpipat et al. conducted in Nakhon Ratchasima,
a prevalence of pressure injuries of 29.3% was
reported (4). Pressure injuries can lead to dete-
riorating health conditions, ultimately impacting
quality of life and independence (5).

In addition to motor and sensory impairments,
individuals with SCI are prone to several condi-
tions that increase the risk of pressure injuries,
e.g., prolonged immobility, malnutrition, autonomic
dysreflexia, spasticity, incontinence, sarcopenia
and skin changes (6, 7). The study by Poolpipat et al.
which examined factors associated with pressure
injuries in Thai individuals with SCI who use a
wheelchair independently found that friction and
shear forces from improper transferring and pro-
longed sitting are significant factors that increase
the risk of pressure injuries (4). The study by Silva
et al. on the risk factors for pressure injuries in
adults with SCI undergoing neurological rehabili-
tation reported that while some risk factors are
non-modifiable, e.g., advanced age, longer time
sinceinjury,and acomplete lesion, are also modifi-
able risk factors. For example, smokers are three
times more likely to develop pressure injuries
compared to non-smokers. Additionally, nonad-
herence to preventive behaviors, such as pres-
sure relief actions and prolonged wheelchair
sitting, increases the risk of developing pressure
injuries (8). The self-management and preven-
tion strategies for pressure injuries in people with
SCI primarily focus on avoiding or redistributing
mechanical factors such as pressure, shear, and
friction, using appropriate support surfaces such
as seat cushions and mattresses, managing modi-
fiable risk factors, maintaining proper nutrition,
and adopting skin protective behaviors (9). These
skin management and prevention strategies are
integrated into patient education and training
during rehabilitation programs.

The Spinal cord injury Research Evidence
(SCIRE) Professional, which compiles current
SCI evidence and resources, provides tools for
assessing pressure injuries. Most of these tools
are designed to assess the risk of pressure injury
development, such as the Braden Scale, Spinal
Cord Injury Pressure Ulcer Scale (SCIPUS) and
the Waterlow Pressure Ulcer Scale (10). The Skin
Management Needs Assessment Checklist (SMnac),
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derived from the Needs Assessment Checklist,
was developed in 2004 by Paul Kennedy and col-
leagues (11). It has been reviewed as the only tool
specifically for assessing knowledge and ability
to perform skin checks, pressure relief, and pre-
vention of skin breakdown (10). The SMnac has
demonstrated high internal consistency and sen-
sitivity to change (11).

In 2011, Anthony Gélis and colleagues translated
and adapted the SMnac into French, resulting
in a revised version (12). This self-administered
questionnaire is comprised of a total of 20 ques-
tions, with the first question asking whether the
individual has a mirror for skin inspection. The
remaining 19 questions are divided into three
domains: skin checks (4 items), preventing pres-
sure injuries (11 items), and preventing wounds
(4 items). Eachitem is scored from 0 to 3 (0 = com-
pletely dependent, never does; 3 = completely in-
dependent, always does or instructs someone to
do). The total score is expressed as a percentage,
with a higher score indicating better knowledge
of pressure injuries and better adherence to skin
protective behaviors. The revised SMnac has exhi-
bited good internal consistency, validity, and relia-
bility, making it a valuable tool for assessing
knowledge and skin protective behaviors after
individuals with SCI have been educated on skin
management to prevent pressure injuries (9, 12).
The revised SMnac has recently been translated
into a Malay version (13), but no Thai translation
of the revised SMnac has been reported.

The aims of this study are to translate and
cross-culturally adapt the French version of the
revised SMnac into the Thai language, to evaluate
its content validity and internal consistency, and
to determine the relationship between revised
SMnac-TH scores and the occurrence of pressure
injuries.

METHODS

This study protocol was approved by the in-
stitutional Ethics Committee of the Faculty of
Medicine, Chiang Mai University, study code:
REH-2564-08267.

Participants

The sample size was calculated using the
Bonett method to assess internal consistency
using Microsoft Excel, resulting in 125 subjects
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(14). One hundred twenty-five Thai inpatients
and outpatients with traumatic or non-traumatic
SCI who visited Department of Rehabilitation
Medicine at Maharaj Nakorn Chiang Mai Hospital
between August 2021 and October 2022 were
recruited. The inclusion criteria included age 18
or older, proficiency in the Thai language and the
ability to read independently. Individuals with
severe cognitive impairment or severe mental
disorders were excluded.

Development of the revised SMnac-TH

Translation and cross-cultural adaptation pro-
cess

Permission for translation was granted by Dr.
Anthony Gélis via electronic mail. The translation
process was conducted in accordance with the
guidelines proposed by Beaton et al. (15).

Forward translation: The French version of the
revised SMnac was independently translated into
two draft versions of the revised SMnac-TH by
two linguistic experts from the Humanities Aca-
demic Service Center, Chiang Mai University.
Subsequently, the authors analyzed the items in
each draft version and synthesized them into a
single draft version of revised SMnac-TH.

Backward translation: Two back-translations
were independently conducted by two native
French speakers who were proficient in the Thai
language. Neither of the translators were health
professionals and they were unaware of the origi-
nal version of the revised SMnac. These versions
were sent to Dr. Anthony Gélis for review and
feedback. After receiving feedback and sugges-
tions, the initial draft of the SMnac-TH was modified
into the prefinal version of the revised SMnac-TH.

Evaluation of content validity of the revised
SMnac-TH

The pre-final version of the revised SMnac-TH
was tested for content validity by six experts in
rehabilitation medicine. Each expert rated each
of the items on a scale of +1 for clearly measuring
the objective, -1 for clearly not measuring the
objective, or O for an unclear degree of congruence
with the content area (16). The index of item-objec-
tive congruence (I0C) was calculated by dividing
the total score for each item by 6. An IOC value of
0.7 or higher was considered acceptable (17).

Pilot study

Twenty Thai individuals with SCI completed
the pre-final version of the revised SMnac-TH to
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identify any confusion or misunderstandings (18).
Subsequently, adjustments were made to simplify
the questionnaire’s usage and to enhance under-
standing. The final versions of the SMnac-TH, in
both Thai and English, are provided in the Sup-
plementary appendix.

Data collection

After providing written informed consent,
participants completed the revised SMnac-TH. If
they encountered difficulties with writing, they
were allowed to receive assistance. Demographic
data, lesion characteristics, and information
regarding pressure injuries were collected from
medical records and interviews. The data were
recorded using the International SCI Core Data
Set version 3.0 (19).

Statistical analysis

All statistical analyses were preformed using
SPSS version 22.0. Descriptive statistics were
used to report the characteristics of the study
population. Frequency and percentage were used
to describe categorical variables, mean and standard
deviation (SD) for normally distributed numerical
variables, and median with interquartile range (IQR)
for non-normally distributed numerical variables.

The IOC was used to evaluate the content
validity of the questionnaire. An acceptable IOC
value for each item was 0.7 or greater (17). The
internal consistency was assessed using Cron-
bach’s alpha coefficients. Values of 0.7 or higher
were considered adequate (20). Logistic regres-
sion analysis was performed to assess the rela-
tionship between the revised SMnac-TH score
and the occurrence of pressure injuries. This
involved categorizing participants into one of
two groups: those with pressure injury or history
of pressure injury within the past 12 months, and
those without any history of pressure injury. The
odds ratio was determined using the Wald test.
Odds ratios close to 1 or exactly 1 and a p-value
greater than 0.05 suggested that the score was
not statistically significantly related to the occur-
rence of pressure injuries.

RESULTS
Characteristic of the study population

One hundred twenty-five individuals with
traumatic or non-traumatic SCI were enrolled.
Most participants were male (86/ 125, 68.8%).
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The majority were paraplegia with ASIA (American
Spinal Injury Association) Impairment Scale (AIS)
group A, B, or C (76 /125, 60.8%). Eighteen par-
ticipants (14.4%) had pressure injury at the time
of the study, and 22 (17.6%) participants had had
pressure injury within the past 12 months. The
characteristics of the study population are pre-
sented in Table 1.

Translation and cross-cultural adaptation into
the revised SMnac-TH

The draft version of the revised SMnac-TH
underwent three revisions, finally resulting in
IOC values of 0.83-1.00 for each item, indicating
acceptable content validity of the questionnaire.
The IOC for each item is shown in Table 2. In the
pilot study, participants reported that the revised
SMnac-TH version was easy to understand for
most items. However, there were some areas of
confusion due to translation and cultural differ-
ences. Adjustments were made by altering the
words used and subdividing items 3,12, and 15 into
two sub-items to simplify the revised SMnac-TH.

The revised SMnac-TH

The revised SMnac-TH comprised 20 main
items, with items 3, 12, and 15 each containing 2
sub-items, resulting in a total of 23 items. Item
1 inquired whether the individual had a mirror
for skin inspection, while the remaining 22 items
were distributed across three domains:

1. Skin Checks (5 items, 15 points)

2. Preventing Pressure Injuries (13 items, 36
points)

3. Preventing Wounds (4 items, 12 points)

The total score ranged from 0 to 63, with a

higher score indicating better knowledge of and
skin management behaviors for preventing pres-
sure injuries.

Psychometric properties of the revised SMnac-
TH

In terms of internal consistency assessment,
it was found that the Cronbach’s alpha value was
0.923. For the logistic regression analysis, the
participants were divided into two groups: those
with pressure injury or a history of pressure injury
within the past 12 months, and those without any
history of pressure injury. A higher score on the
revised SMnac-TH indicated a greater knowledge
of pressure injury prevention and adherence to
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Table 1. Characteristics of the study population

Sociodemographic n (%)
Gender

Male 86 (68.8)

Female 39 (31.2)
Age group

18-29 years 15 (12.0)

30-59 years 81(64.8)

> 60 years 29 (23.2)
Education level

Primary school or below 41(32.8)

Secondary school 59 (47.2)

College or above 25 (20.0)
Lesion characteristics
Time since injury (years)

<1 24 (19.2)

1-4 23 (18.4)

5-9 21(16.8)

10-14 19 (15.2)

=15 38(30.4)
Etiology of SCI

Traumatic 106 (84.8)

Non-traumatic 19 (15.2)
Severity of SCI

C1-4 AISA,Band C 4(3.2)

C5-8 AISA,Band C 26 (20.8)

T1-S3 AIS A, B, and C 76 (60.8)

AIS D at any NLI 19 (15.2)
Lesion

Complete SCI 72 (57.6)

Incomplete SCI 53 (42.4)
Pressure injury

Absence of pressure injury 107 (85.6)

Presence of pressure injury 18 (14.4)
History of pressure injury 22 (17.6)
in the past 12 months

Absence of pressure injury 14 (63.6)

Presence of pressure injury 8(36.4)
Site

Sacral 11 (61.1)

Ischial tuberosity 5(27.7)

Heel 1(5.6)

Trochanter 1(5.6)

SCI, spinal cord injury; ASIA, American Spinal Injury As-
sociation; AIS, ASIA Impairment Scale, NLI, neurological
level of injury

skin management behaviors. The study had an
odds ratio of 0.99 (p = 0.80), suggesting that the
scores were not significantly associated with the
occurrence of pressure injuries. Additionally,
there was no statistically significant difference in
mean scores between the two groups of partici-
pants (p = 0.799) as shown in Table 3.
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Table 2. Index of item-objective congruence (I0C)

Item number Firsttime Secondtime Third time
1 0.67 0.67 0.83
2 0.67 1.00 -

3 0.50 0.83 -
4 0.67 0.67 0.83
5 0.50 1.00 -
6 1.00 - -
7 1.00 - -
8 0.83 - -
9 1.00 - -
10 1.00 - -
1 1.00 - -
12 0.83 - -
13 1.00 - -
14 1.00 - -
15 0.83 - -
16 0.83 - -
17 0.83 - -
18 0.83 - -
19 0.83 - -
20 0.83 - -

DISCUSSION

In the process of translation and cross-cultural
adaptation, discrepancies were identified between
the forward-translated and backward- translated
versions. Most of the disparities were found to be
in translations where linguistic experts adhered
to the literal meaning of the words that did not
convey the medical meanings. The language was
adjusted to ensure appropriateness and accuracy
in medical contexts, e.g., substituting the word
“siUn” (open hole) with “uwalln” (open wound).
the authors further adapted the questionnaire
by adding sub-items to items 3, 12, and 15. The
details and rationale for these modifications are
presented in Table 4.

This study examined the content validity and
internal consistency of the revised SMnac-TH

questionnaire. Results revealed that each question
demonstrated an 10C value of greater than 0.7,
indicating good content validity. Additionally,
Cronbach’s alpha coefficient had a value of 0.923,
which exceeds 0.7, suggesting high reliability in
terms of the internal consistency of the question-
naire. This finding is comparable to the study of
the French version of revised SMnac by Anthony
Gélis, et al. which found a Cronbach’s alpha coeffi-
cient of 0.907 (9) and the study of the Malay version
of the revised SMnac which showed a Cronbach’s
alpha coefficient of 0.994 (13). Thus, it can be
inferred that the revised SMnac questionnaire in
both Thai and other languages demonstrated a
high level of reliability.

The logistic regression analysis found that the
total scores of the questionnaire were not asso-
ciated with the occurrence of pressure injuries.
Therefore, the total scores of the questionnaire
cannot predict whether pressure injury will occur
or not. This aligns with the study by Groah et al.
which evaluated factors affecting pressure injury
occurrence in spinal cord injury individuals and
found that pressure injury occurrence was related
to various factors, not solely based on knowledge
of or adherence to skin management behaviors
(21). Similarly, studies in Thailand found that prior
knowledge about pressure injuries did not exhibit
a statistically significant correlation with the
presence or absence of pressure injuries (2, 4).
However, patient education was shown to have a
significant impact on skin management ability (7).
High total scores of the revised SMnac indicates
that individuals have knowledge of and adhere
to pressure injury prevention protocols. There-
fore, the revised SMnac is suitable for assessing
an individual's knowledge of and adherence to
preventive behaviors after receiving education
about pressure injuries or before discharge from

Table 3. Average total scores between the group with pressure injury or a history of
having pressure injury in the past twelve months and the group without pressure injury

Fh:oup with RIS ST
injury or a history of . . p-value
. pressure injury (n)
pressure injury (n)
Total Scores 33.53£12.994 (32) 34.23+13.376 (93) 0.799¢

(mean + 2SD)

t student t-test; SD, standard deviation

Biomedical Sciences and Clinical Medicine 2025;64(1):73-80.
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Table 4. Item adaptations and rationale

The French version
revised SMnac

The Thai version
revised SMnac

Rationale for adaptation

3. Savez-vous quoi rechercher et ott
regarder?

(3. Do you know what to look for
and where to look?)

12. Savez vous controler la qualité
de gonflage de votre coussin?

(12. Do you know how to check the
condition of your seat cushion?)

15. Positionnez vous vos oreillers
correctement dans votre lit (seul
ou avec laide d'un tiers*)?

(15. Do you position your pillows
correctly in your bed (by yourself
or with assistance*)?)

3.1 vihuguseldddesgrmisuialn

(3.1 Do you know which areas of the skin
to examine?)

3.2 vhuivseliivdeswemmanuraunfieyls

(3.2 Do you know what abnormalities to

look for?)

121 vulfingsesd (uizan wizliy wiewne
iindu) viselsl

(12.1 Do you use a seat cushion (air cushion,
foam cushion, or other types)?)

12.2 ﬁwuiﬁ%’mmaauamwLm:iaqﬁ'qﬁalﬂ

(12.2 Do you know how to check the con-
dition of the seat cushion?)

15.1 viugisdaviueuvuiedlagldnuouins
fumisiignieiiotesiuunanaviuviols

(15.1 Do you know how to position yourself
in bed using pillows correctly to pre-
vent pressure injuries?)

15.2 viulddnvinueussda 15.1 wield (Gheamse
AAuge®)

(15.2 Have you positioned yourself in bed
as described in item 15.1 (by yourself
or with assistance*)?)

The French version consisted of two
questions in one item, which might
cause confusion and lead to erroneous
responses. Therefore, the authors di-
vided these items into two sub-items
(3.1, 3.2) to make it more convenient for
individuals to choose their answers.

The authors added a sub-item to item
12 regarding the use of seat cushions,
asking whether the respondent had
used a seat cushion or not, without
scoring the sub-item 12.1. If a seat
cushion had been used, then the re-
spondent proceeded to the next sub-
item (12.2) which asked whether the
individual knew how to check the
cushion. In cases where the individual
had not used a seat cushion, they might
not be aware of how to assess its con-
dition. The score for sub-item 12.2
for individuals without a seat cushion
would be 0.

The original version consisted of two
questions in one item, which might
cause confusion and lead to erroneous
responses. Therefore, the authors di-
vided these items into two sub-items
(15.1, 15.2) to make it more convenient
for individuals to choose their answers.

Revised SMnac, Revised Skin Management Needs Assessement Checklist

the hospital to review understanding and can also
be used for long-term assessment of individuals
with SCL

Limitations

Limitations of this study include that, in the
questionnaire when respondents were asked
whether they knew something or not, their re-
sponses were not verified by medical personnel
regarding the accuracy of their knowledge.
Therefore, it would be beneficial if individuals
could provide clearer and more detailed descrip-
tions in their answers. Furthermore, this study
did not assess the test-retest reliability due to
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time limitations in scheduling repeat question-
naire completions with the participants because
of time constraints imposed by the COVID-19
situation. In the future, it may be necessary to
assess reliability through test-retest methods and
it may also be necessary study the responsiveness
of the revised SMnac-TH questionnaire. Addition-
ally, it may be useful to investigate the relationship
between various factors of spinal cord injured
individuals that could potentially affect the scores
of the revised SMnac-TH for use in planning,
education and monitoring of skin management
and pressure injury prevention in each spinal
cord injured individual appropriately.

Biomedical Sciences and Clinical Medicine 2025,64(1):73-80.
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CONCLUSIONS

The Thai version of revised Skin Management
Needs Assessment Checklist (SMnac-TH) has high
content validity and internal consistency. It is
a useful tool for assessing pressure injury related
knowledge and skin protective behaviors among
Thai people with spinal cord injury.
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The revised Skin Management Needs Assessment Checklist

Please mark v next to the most relevant option

Skin Management

1 Do you have a small mirror to inspect your skin? [/ No "1Yes
Skin Checks
2 Do you know how to inspect your skin using a mirror?
' 10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well
3.1 Do you know which areas of the skin to inspect?
' 10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well
3.2 Do you know what abnormalities to look for?
' 10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well
4 Do you know how to palpate your skin to check for pressure injuries that are not open wounds?
10: 1 don’t know "1 1: T know a little ' 12: T know well " 13: 1 know very well
5 Do you inspect your skin as instructed in items 2, 3.1, 3.2, and 4 (either by yourself or with
assistance™®)?
10: Never ] 1: Sometimes [ 12: Often "1 3: Regularly
Preventing Pressure Injuries
6 Do you know how to relieve pressure, such as lifting yourself or leaning your body forward?
' 10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well
7 Do you know how often you should relieve pressure and how long each time should last?
'10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well
8 Do you know that smoking increases the risk of developing pressure injuries and delays

wound healing?

' 10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well




9 Do you know that sitting on a chair for too long increases the risk of developing pressure
injuries?
' 10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well
10 Do you know that eating a well-balanced diet helps reduce the risk of developing pressure
injuries?
10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well
11 Do you know what to do if redness caused by pressure does not go away?
'10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well
12.1 Do you use a seat cushion (air cushion, foam cushion, or other)?
"I No "1 Yes (If yes, please answer item 12.2)
12.2 Do you know how to check the condition of the seat cushion?
'10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well
13 Do you know that some leisure activities or sports might increase the risk of developing
pressure injuries?
' 10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well
14 Do you change positions while lying in bed (either by yourself or with assistance*)?
1 0: Never ] 1: Sometimes [ 12: Often "1 3: Regularly
15.1 Do you know how to position yourself in bed using pillows correctly to prevent pressure
injuries?
'10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well
15.2 Have you positioned yourself in bed as described in item 15.1 (by yourself or with
assistance™)
10: Never ] 1: Sometimes [ 12: Often "1 3: Regularly
16 Do you know what conditions can increase the risk of developing pressure injuries?

(such as fever, bone fractures, or prolonged immobility)

' 10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well




Preventing Wounds

17 Do you know that zippers, seams, assistive devices, tight shoes, or tight clothing can harm
your skin?
10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well
18 Do you know that heat (e.g., hot coffee, heating devices, sunlight) and cold (e.g., ice packs)
can harm your skin?
' 10: 1 don’t know "1 1: T know a little 12: T know well " 13: 1 know very well
19  Can you avoid causing abrasions or bumps while moving your body? (either by yourself or
with assistance)
10: Never ] 1: Sometimes [ 12: Often "1 3: Regularly
20 Do you cut your nails to prevent ingrown nails by trimming them straight across, not too deeply,

as instructed? (either by yourself or with assistance™®)

10: Never ] 1: Sometimes [ 12: Often "1 3: Regularly

** Please note that this English version was not cross-culturally translated but
was only provided to enhance the reader's understanding.





