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Objective  Non-Suicidal Self-Injury (NSSI) scars are common in individuals with NSSI experiences. However, little is known about
NSSI scars because related tools are limited. This study aimed to develop and validate the Korean version of the multidimensional Non-
Suicidal Self-Injury Scar Scale (K-NSSI-ScarS), consisting of three components: NSSI scar measurement, NSSI scar cognition, and NSSI
scar concealment.

Methods A total of 333 Korean adults with at least one NSSI scar and history of NSSI within the last 5 years (age: 18 to 39 years) com-
pleted the online survey. We conducted exploratory (n=133) and confirmatory (n=200) factor analyses of NSSI scar cognition. To mea-
sure the internal consistency of each subfactor of the scar cognition and scar concealment components, we used Cronbach’s a. Kappa
and intraclass correlation coefficients were used to measure the test-retest reliability of the entire scale. We also assessed the convergent
and construct validity of the K-NSSI-ScarS.

Results Factor analyses showed a 5-factor structure consisting of 23 items. Internal consistencies and test-retest reliability were excel-
lent. The moderate correlation between the five subfactors of NSSI scar cognition and related concepts (e.g., acquired capability of sui-
cide) confirmed the convergent validity. Lastly, moderate correlations were found between NSSI scar concealment, self-concealment,

NSSI scar measurement information, and the five subfactors of NSSI scar cognition.

Conclusion The results verify the psychometric properties and support the necessity of a multidimensional NSSI scar scale.
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INTRODUCTION

Non-Suicidal Self-Injury (NSSI) is the act of directly and
intentionally harming one’s bodily tissues without suicidal
intent.! NSSI differs from other mental health problems be-
cause most cases leave distinct scars on the body.> Despite the
growing academic interest in NSSI, surprisingly few studies
have investigated NSSI scars.”® More than half of individuals
with a history of NSSI experience distress due to NSSI scars.
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NSSI scars are regarded as the result of unpleasant emotional
experiences and are suggested to predict suicidal thoughts
and suicide attempts.” Therefore, NSSI scars should be the fo-
cus of therapeutic interventions for NSSI, increasing the neces-
sity for research. NSSI scars are often concealed due to stigma-
tization and prejudice from oneself and others.” Previous
research linked the degree of NSSI scar concealment to nega-
tive scar-related cognitive experiences and revealed that NSSI
scar concealment behaviors predicted future NSSI even after
controlling for NSSI severity indices.’ Therefore, a multidimen-
sional approach should be taken when studying NSSI scars.
NSSI typically begins around the age of 12-14 and peaks
at 16-24.° Therefore, researchers and clinicians should pay
attention to NSSI scars, as they can significantly impact one’s
identity.” Moreover, because Koreans are typically conscious
of how others evaluate them, they tend to care about how oth-
ers see them much more than people in Western cultures do.?
Therefore, interpretations of NSSI scars by oneself and others
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and their impact on one’s identity and social relationships
could be important to NSSI interventions in Korea. However,
NSSI scar-related scale is still limited.

Scar evaluation tools used in medical settings on patients
with physical trauma provide limited information related to
surgical intervention (e.g., scar width, and color).”* Moreover,
no tool is available for measuring NSSI scar characteristics
(e.g., location, time of occurrence, and subjective meaning).
In addition, since NSSI scars may lead to negative cognitions
(e.g., reminders of negative past experiences and shame) or
positive cognitions (e.g., endurance in difficult times),* it is
crucial to examine NSSI scar cognition. While Burke et al.*
developed a tool to assess NSSI scar cognition, its psychomet-
ric properties have not been adequately established, nor has it
been translated into Korean and subsequently validated. Fur-
thermore, limited research has directly examined the effects
of NSSI scar concealment,” even though NSSI concealment
behaviors make therapeutic intervention difficult. Therefore,
if a tool to measure NSSI concealment behavior were to be
developed, it would be possible to identify and intervene the
problems faced by individuals who engage in NSSI. Therefore,
a multidimensional psychological scale is needed to measure
objective NSSI scar characteristics, related cognitive factors,
and concealment behaviors.

The process of developing a multidimensional scale of NSSI
scars includes constructing areas of evaluation and generating
items based on a literature search and focus group interviews
(FGIs). The Korean version of the multidimensional Non-
Suicidal Self-Injury Scar Scale (K-NSSI-ScarS) consists of three
sections: NSSI scar measurement, NSSI scar cognition, and
NSSI scar concealment.

The first section measures objective NSSI scars and contains
eight items assessing the presence, number, and locations of
NSSI scars; information about the most meaningful scar (loca-
tion, size, recency); the date when the last scar was created;
and whether dermatologic surgery has been performed on the
scars. Several studies have emphasized the need to explore the
relationships between NSSI scars (e.g., size, number, location)
and suicidal ideation, attempt, and scar-related negative expe-
riences (e.g., shame).*” Therefore, we included items used in
previous studies**"!
body. In addition, based on a literature review and interviews,
items assessing the information related to a meaningful scar"'
and the date of the most recent scar occurrence were added.

and incorporated a figure of the human

The second section consists of 26 items regarding NSSI scar
cognition. This component is a Korean-revised tool based on
Burke et al’s* Non-Suicidal Self-Injury Scar Cognition Scale
(NSSI-SCS). The original scale suggests a 5-factor model with
23 items, comprising a social factor reflecting social stigma
(e.g., “My scar(s) make me embarrassed in front of other peo-
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ple”), a reminder factor reflecting negative past experiences
(e.g., “My scar(s) make me think about my failures and mis-
takes”), a suicide-related factor (e.g., “My scar(s) make me feel
less afraid of dying”), a positive cognition factor (e.g., “My
scar(s) make me feel tough, like I can get through anything”),
and a weak cognition factor (e.g., “My scar(s) make me feel like
I am weak”). We added two items for the social factor (“I think
people judge me as having mental problems when they see my
scars” and “I think my scars cause disadvantages in life”) and
one item for the suicide factor (“My scars make me feel an
urge to hurt myself”), which were developed based on FGIs.

The final section assesses NSSI scar concealment with 16
items. The first 5 items were developed based on literature re-
views,* checking for the prerequisites of scar concealment
(e.g., noticeability of scars, desire to receive treatment for self-
injury scars, and degree of concealment intentions). The fol-
lowing 11 items measure behaviors performed to conceal self-
injury scars and were generated through the FGIs and literature
reviews.'>" Identifying scar concealment methods is crucial as
they hinder receiving timely and appropriate treatment. Con-
sidering the variations in concealment methods observed
during the FGIs, influenced by participants’ NSSI characteris-
tics (e.g., duration of NSSI, periods of cessation), we devel-
oped diverse items to enhance understanding and assessment
of these methods. Examples of included methods are wearing
band-aids, watches, bracelets, or other accessories; using cos-
metics or wearing long-sleeved clothes; and avoiding certain
activities or postures. All items are rated on a 5-point Likert
scale (O=not at all, 4=very often).

The current study aimed to develop a K-NSSI-ScarS and
confirmed its psychometric properties. First, using the NSSI
scar measurement component, we sought to quantify partici-
pants’ NSSI scars by assigning them scores and determine
whether these scores can serve as a meaningful objective in-
dex. In addition, we conducted exploratory and confirmatory
factor analyses on the second section (NSSI scar cognition) to
verify whether the original 5-factor model maintains and
whether the original 23 items and the three newly developed
items provide a stable, measurable value. We also examined
correlation between K-NSSI-ScarS and related scales to estab-
lish its convergent validity. We predicted significant positive
correlations between 1) the social factor and concerns about
negative interpersonal evaluations or shame, 2) the suicide
factor and acquired capability of suicide, 3) the reminder fac-
tor and event-related rumination, 4) the weak factor and
shame, 5) the positive factor and positive changes in self-
perception, and 6) NSSI scar concealment and self-conceal-
ment. Finally, we analyzed internal consistency and test-retest
reliability to confirm whether the K-NSSI-ScarS provides re-
liable psychometric values. Through this study, we expect to



provide a comprehensive measurement of NSSI scars and their
utilization as significant indicators in clinical and therapeutic
settings.

METHODS

Participants

Participants were recruited from advertisements posted in
the online communities of 26 universities, snowball sampling
and a bulletin board at the outpatient clinic of the depart-
ment of psychiatry at Chung-Ang University Hospital from
September to October 2022. The inclusion criteria were adults
aged 18-39 with at least one NSSI mark or scar, no difficulty
reading and answering the information and questions pro-
vided in this study, and their most recent NSSI experience with-
in the last five years. Those with a history of suicide attempts
or self-injuries causing serious physical damage requiring
medical treatment (i.e., they were taken to the emergency
room) in the past month, as well as those hospitalized due to
the diagnosis of a mental disorder within the past month,
were considered high-risk and were excluded from the study.

Among 428 participants who met the inclusion criteria,
some respondents who gave inauthentic or duplicate respons-
es (n=86) and outliers (n=9) were excluded. Thus, the data
from 333 participants were included in the final analysis. Par-
ticipants were randomly divided into two sample groups for
the exploratory and confirmatory factor analyses. Sample 1
(n=133) contained 108 (81.2%) females and 25 (18.8%) males
(M,ge=22.13, standard deviation [SD]=2.99, range=18-33).
Sample 2 (n=200) contained 172 (86%) females and 28 (14%)
males (M,ge=22.47, SD=3.41, range=18-34).

Measures

Korean version of the Multidimensional Non-Suicidal
Self-Injury Scar Scale

The K-NSSI-ScarS is a self-report scale developed to mea-
sure the multidimensional psychological characteristics of
NSSI scars. The K-NSSI-ScarS consists of 47 items and 3 com-
ponents (8 items assessing NSSI scar measurement [Supple-
mentary Figure 1 in the online-only Data Supplement], 23
items assessing NSSI scar cognition, and 16 items assessing
NSSI scar concealment).

Korean version of the Event Related Rumination
Inventory

The Korean version of the Event Related Rumination In-
ventory (K-ERRI) was developed by Cann et al.'* and vali-
dated in Korean by Ahn et al."” It measures the rumination
that arises after an individual experiences a stressful event. It
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consists of 10 items measuring intrusive rumination and 10
items measuring deliberate rumination on a 4-point Likert
scale (1=not at all, 4=often). Intrusive rumination is associated
with automatically emerging repetitive thoughts, images, and
re-experiencing of events that induce emotional distress, while
deliberate rumination is considered conscious thinking that
focuses on the causes and meanings of events, thereby en-
hancing the potential for growth.'s Therefore, we used only the
10 items measuring intrusive rumination by the Event Re-
lated Rumination Inventory-Intrusive (ERRI-I) subscale since
the reminder factor of the K-NSSI-ScarS cognition section is
considered negative cognition. The internal consistency of the
ERRI-I was 0.96.

Post-Event Rumination Questionnaire

Kim’s Post-Event Rumination Questionnaire (PRQ)" is a
self-report scale that measures post-event rumination that can
occur in a social setting. It consists of three subscales (rumina-
tion on a failure of anxiety control, concerns about negative
interpersonal evaluations, reviews of the past situation) com-
prising 26 items rated on an 8-point scale (O=not at all, 7=very
much). We only utilized the 9 items from the Post-Event Ru-
mination Questionnaire-concerns about negative interper-
sonal evaluations (PRQ-EVA) subscale because the social fac-
tor of the K-NSSI-ScarS cognition section represents stigma
in a social context. The internal consistency of the PRQ-EVA
was 0.95.

Internalized Shame Scale

The Internalized Shame Scale (ISS) was developed by Cook
and Coccimiglio' and translated into Korean and validated
by Lee and Choi."” The 30 items of this scale are rated on a
5-point Likert scale (O=never, 4=almost always). 24 items
measure internalized shame, and 6 items from Rosenberg’s
Self-Esteem Scale counteract the respondent’s tendency to an-
swer in one direction. The internal consistency was 0.97 in
this study.

Korean version of the Posttraumatic Growth Inventory
We measured the degree of positive change in self after ex-
periencing an adverse event using the Korean version of the
Posttraumatic Growth Inventory (K-PTGI), originally devel-
oped by Tedeschi and Calhoun® and validated in Korean by
Song et al*' This scale consists of four subscales (changed
perception of self, the increase of interpersonal depth, finding
new possibilities, the increase of spiritual interest) and 16 items
rated on a 6-point Likert scale (0=did not experience this
change, 5=experienced this change to a very great degree). In
the current study, only the six items from the Posttraumatic
Growth Inventory-changed perception of self (PTGI-CPS)
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subscale were used, as the positive factor of the K-NSSI-ScarS
cognition section also emphasizes the terms “I” and “me” The
internal consistency of the PTGI-CPS was 0.91.

Acquired Capability for Suicide Scale

We used a Korean version of the Acquired Capability for
Suicide Scale (ACSS), developed by Van Orden et al.** and
translated by Jo.” It includes 20 items and measures the re-
duction of fear of death and tolerance for physical pain using
a 5-point Likert scale (0=not at all like me, 4=very much like
me). The internal consistency was 0.86 in the present study.

Hospital Anxiety and Depression Scale

We used a Korean version of Hospital Anxiety and Depres-
sion Scale (HADS), developed by Zigmond and Snaith** and
translated into Korean and validated by Oh et al.,” which mea-
sures anxiety and depression based on a 4-point Likert scale.
The HADS contains 14 items: Odd-numbered items measure
Hospital Anxiety and Depression Scale-Anxiety (HADS-A),
and even-numbered items measure Hospital Anxiety and De-
pression Scale-Depression (HADS-D). The internal consis-
tencies of HADS-A and HADS-D reported in this study were
0.90 and 0.76.

Self-Concealment Scale

The Self-Concealment Scale (SCS) was developed and vali-
dated by Park and Lee.” It consists of 15 items and measures
tendencies for concealment, possession of secrets, and fear of
disclosure. All items are measured on a 5-point Likert scale,
and the internal consistency was 0.91 in the present study.

Self-Injurious Thoughts and Behaviors Interview-Korean
version-Short Form

The Self-Injurious Thoughts and Behaviors Interview-Kore-
an version-Short Form (SITBI-K-SF) was developed by Nock
et al.”” and validated in Korean by Lee et al*® We used the
short form, which can be conducted as a self-report question-
naire. Of the 5 types of modules that measure suicide/NSSI-
related thoughts and behaviors, we exclusively employed the
NSSI module to ascertain whether participants had engaged in
NSSI behaviors more than once within the past 5 years.

Procedure

First, we translated the items of the original NSSI-SCS into
Korean. We received permission to translate and validate the
NSSI-SCS from Burke et al.,* the leading developer of the
scale. An expert clinical psychologist with 12 years of experi-
ence, a doctor in clinical psychology, and a master’s student in
clinical psychology performed forward translations. The
items were then back-translated by an individual fluent in
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both languages with a master’s degree in clinical psychology.
The back-translated items were compared with the original
items and finalized.

In the second procedure, we conducted FGIs with eight
individuals who met the inclusion criteria. Semi-structured
interviews were conducted to gather insights on NSSI scars
in the Korean sociocultural context. Four interviews were
held, each lasting around 1.5 hours, with 1-3 participants per
interview. Based on the interviews, 3 items were generated
and added to the 23 original items.

Next, we completed the development of K-NSSI-ScarS,
which consists of three components, and administered the on-
line survey. Participants who fully completed the survey were
compensated with a 10,000 KRW (approximately 8 dollars)
gift card. Lastly, we checked the psychometric properties of
the K-NSSI-Scar$ according to the item types for each com-
ponent by following data analysis steps. The procedures were
approved by the Chung-Ang University Institutional Review
Board (IRB No. 1041078-202205-HR-132) and all partici-
pants provided informed consent.

Data analysis

We utilized SPSS 26.0 (IBM Corp., Armonk, NY, USA) to
calculate descriptive statistics and conduct exploratory factor
analysis (EFA), reliability analysis, and correlation analysis.
To examine the factor structure of the NSSI scar cognition
(section 2), we conducted an EFA on Sample 1 (n=133). Fac-
tors were extracted using principal axis factoring. Promax
rotation assuming a correlation between factors was em-
ployed. We examined the suitability of items by considering
factor loading values of at least 0.40 or higher,”” and ensuring
that the differences between factor loading coefficients on
other factors were at least 0.10, thus avoiding cross-loading.™

Next, we employed AMOS 26.0 (SPSS Inc., Chicago, IL,
USA) to perform a confirmatory factor analysis (CFA) on
Sample 2 (n=200). The sample size for CFA is determined
based on the consideration that it is appropriate if it exceeds
150.332 To assess the model fit, we utilized relative fit indices,
including the comparative fit index (CFI) and Tucker-Lewis
index (TLI), as well as absolute fit indices, such as standard-
ized root mean square residual (SRMR), and root mean square
error of approximation (RMSEA). Generally, a model is con-
sidered reasonable if CFI and TLI are above 0.90, and SRMR
and RMSEA are below 0.08.**

Cronbach’s a assessed internal consistency; values of at least
0.70 indicated acceptable reliability. To measure test-retest re-
liability, we used Kappa (i) for categorical items and intraclass
correlation coefficients (ICCs) for Likert-type items. Lastly,
we used Pearsons correlations to examine the convergent va-
lidity of scar cognition subfactors and the construct validity of



K-NSSI-ScarS.

RESULTS

Characteristics of NSSI and NSSI scars

Among 333 participants, 28 (8.4%) engaged in NSSI only
once in their lifetime, 109 (32.7%) engaged in NSSI 2-5 times,
103 (30.9%) performed NSSI 6-20 times, 42 (12.6%) per-
formed NSSI 21-50 times, and 51 (15.3%) engaged in NSSI
51 times or more. Moreover, 89 participants (26.7%) had en-
gaged in NSSI for less than one year, 138 (41.4%) had engaged
in NSSI for 2-5 years, and 106 (31.9%) had engaged in NSSI
for five or more years. Furthermore, 64 participants (19.2%)
had only one NSSI scar, 149 (44.7%) had 2-5 scars, 68 (20.4%)
had 6-20 scars, 33 (9.9%) had 21-50 scars, and 19 (5.7%) had
51 or more scars. In addition, participants reported having one
or more scars on various parts of the body (e.g., wrist, thigh,
and neck).

EFA

EFA was conducted on Sample 1 (n=133) for the 26 items
regarding NSSI scar cognition. The Kaiser-Meyer-Olkin in-
dex was acceptable (0.85), and Bartlett’s sphericity test was
significant (X’=1,800.893, df=325, p<0.001), indicating that
the data were suitable for factor analysis. The initial EFA re-
vealed 6-factors with eigenvalues above 1.0. However, fewer
than two items were loaded onto a factor, thus ruling out the
6-factor structure. Because the original scale suggested using
five factors—and considering the point where the slope levels
off in the scree plot (Supplementary Figure 2 in the online-
only Data Supplement)—using at least four or five factors was
deemed appropriate.”

Therefore, to determine the appropriate number of factors,
we set the number of factors to five, following the original
study by Burke et al.,* and re-analyzed the data. Twenty-five of
the 26 items showed appropriate factor loadings (i.e., greater
than 0.40). For 2 items, the difference between factor loadings
on other factors was less than 0.10, weakening item discrimi-
nation. Thus, these 2 items were deleted, leaving 23 items to be
finalized.

The final factor loadings ranged from 0.432-0.957. The first
factor is the social factor, comprising 6 items related to social
stigma or shame. The second factor is the positive factor,
comprising 6 items related to hope and strength. The third fac-
tor is the weak factor, comprising 4 items from the original
scale: two items from the weak factor, one from the reminder
factor (item 6), and one from the social factor (item 8). The
fourth factor is the reminder factor, comprising 3 items from
the reminder factor and one from the weak factor (item 7)
from the original scale. This factor reflects that NSSI scars
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remind people of negative experiences from the past (e.g., mis-
takes or failures, unwanted memories of the past, and stress).
The fifth factor is the suicide factor, consisting of 4 items.

In summary, the EFA revealed 23 items in the cognition
component with the same 5-factor structure as the original
scale (social, positive, weak, reminder, and suicide). Howev-
er, some different items comprised each factor. The final
items and the EFA results are presented in Supplementary
Table 1 (in the online-only Data Supplement).

CFA

We conducted CFA using AMOS 26.0 on Sample 2 (n=200)
to confirm the 5-factor model of the NSSI scar cognition com-
ponent. The results showed an overall acceptable model fit
(X*=509.052, df=220, p<0.001, Chi-squared fit statistic/Degrees
of freedom [CMIN/DF]=2.314<3, SRMR=0.076).** However,
for the other model fit indices of the 5-factor structure, CFl=
0.881, TLI=0.863, and RMSEA=0.081, which did not indicate a
good model fit. Accordingly, modification indices (MI) were
reviewed, showing that the covariance MI for the item pairs
(1, 20), (3,9), and (6, 8) exceeded 10, indicating a connection
between the covariances of each pair of error terms.”” As a re-
sult, the values for the modified 5-factor structure changed to
X'=433.497, df=217, p<0.001, CMIN/DF=1.998, and SRMR=
0.069. Meanwhile, both fit indices increased to CFI=0.911,
TLI=0.896, and RMSEA=0.071, indicating a good and ac-
ceptable model fit. Thus, the modified 5-factor structure was
selected.

The factor structure of the finalized Korean version of the
NSSI Scar Cognition Scale K-NSSI-SCS) and standardized
coeflicient estimations are presented in Supplementary Fig-
ure 3 (in the online-only Data Supplement). The means, SDs,
and correlations between factors are presented in Table 1.

Reliability analysis

The Cronbach’s o values for all five factors of the K-NSSI-
SCS (social, positive, weak, reminder, and suicide) indicated
good internal consistencies (0.89, 0.81, 0.87, 0.79, and 0.82,
respectively). Cronbach’s a for the scar concealment compo-
nent was also good (0.82).

To measure the test-restest reliability of the K-NSSI-Scar§,
we analyzed data from 51 respondents out of the 85 individuals
who agreed to participate in additional research after a 6-8
week interval. The test-retest reliability was acceptable for the
overall score (ICC=0.863, p<0.001), social factor (ICC= 0.905,
p<0.001), positive factor (ICC=0.754, p<0.001), weak factor
(ICC=0.844, p<0.001), reminder factor (ICC=0.822, p<0.001),
and suicide factor (ICC=0.844, p<0.001). The test-retest reli-
ability of the categorical items in the scar measurement com-
ponent, calculated using k, showed strong consistency (k=
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Table 1. Descriptive statistics and correlations between factors of K-NSSI-ScarS section 2

1. Social 2. Positive 3. Weak 4. Reminder 5. Suicide 6. Total Neg Mean (SD)
1. Social - 1.49 (1.09)
2. Positive -0.13 - 0.43 (0.62)
3. Weak 0.61%** -0.13 - 1.73(1.17)
4. Reminder 0.48*** -0.07 0.68*** - 1.70 (1.01)
5. Suicide 0.56*** 0.07 0.46*** 0.43%*** - 1.09 (1.11)
6. Total Neg 0.87*** -0.10 0.85*** 0.78*** 0.727%** - 1.53 (0.90)

Total Neg=Subtotal of negative subscales (Social+ Weak+Reminder+Suicide). ***p<0.001. K-NSSI-ScarS, Korean version of the multidimen-
sional Non-Suicidal Self-Injury Scar Scale; Neg, negative subscales; SD, standard deviation

Table 2. Correlations between factors of K-NSSI-ScarS section 2 and other related scales

1. Social 2. Positive 3. Weak 4. Reminder 5. Suicide 6. Total Neg Mean (SD)
ERRI-I 0.44*** 0.01 0.43%+* 0.49%** 0.40%*** 0.58** 2.65 (0.88)
PRQ-EVA 0.37%%* 0.02 0.32%%* 0.26%* 0.45%* 0.43% 4.35(1.92)
1SS 0.50*** 0.06 0.46™** 0.37%*** 0.57** 0.58** 2.03 (1.05)
PTGI-CPS -0.28%** 0.16* -0.23%* -0.18* -0.37%%* -0.32%** 2.23(1.20)
ACSS 0.20** 0.06 0.22%* 0.22%** 0.34%** 0.29%** 1.86 (0.34)
HADS-D 0.34** -0.02 0.26™** 0.26*** 0.41%** 0.39%+* 1.38 (0.60)
HADS-A 0.43%+* 0.06 0.347%+* 0.34%** 0.44%+* 0.48%*** 1.53 (0.77)

Total Neg=Subtotal of negative subscales (Social+Weak+Reminder+Suicide). *p<0.05; **p<0.01; ***p<0.001. K-NSSI-ScarS, Korean version
of the multidimensional Non-Suicidal Self-Injury Scar Scale; Neg, negative subscales; SD, standard deviation; ERRI-I, Event Related Rumina-
tion Inventory-Intrusive; PRQ-EVA, Post-Event Rumination Questionnaire-concerns about negative interpersonal evaluations; ISS, Internal-
ized Shame Scale; PTGI-CPS, Posttraumatic Growth Inventory-changed perception of self; ACSS, Acquired Capability for Suicide Scale;
HADS-D, Hospital Anxiety and Depression Scale-Depression; HADS-A, Hospital Anxiety and Depression Scale-Anxiety

0.941). The test-retest reliability of Likert-scale items was cal-
culated using ICC, which showed appropriate consistency
for the number of scars (ICC=0.842, p<0.001). Finally, the
test-retest reliability for the scar concealment component was
calculated using ICC, demonstrating appropriate consistency
(ICC=0.855, p<0.001).

Convergent validity

Correlations between subfactors of NSSI scar cognition
and related scales

To confirm the convergent validity of the section 2, we
examined the correlations between each subfactor and other
related psychological scales (Table 2). Following Cohen’s cri-
teria,” correlation value of 0.1 is small, 0.3 is medium, and
0.5 is classified as large. Consistent with hypotheses, 1) the
social factor was significantly positively correlated with PRQ-
EVA (r=0.37, p<0.001) and displayed the highest correlation
with ISS (r=0.50, p<0.001). Also, 2) the positive factor exhib-
ited significant positive correlation solely with PTGI-CPS
(r=0.16, p<0.05). Furthermore, the correlation analyses
showed significant positive correlations of 3) the weak factor
with ISS (r=0.46, p<0.001), 4) the reminder factor with ERRI-
I (r=0.49, p<0.001, respectively), and 5) the suicide factor with
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ACSS (r=0.34, p<0.001). In addition, HADS, which measures
depression and anxiety, showed significant positive correla-
tions with all factors except the positive factor. These results
imply satisfactory convergent validity for the K-NSSI-ScarS
section 2 and suggest that the subfactors effectively measure
distinct relevant domains.

Correlations between NSSI scar concealment and other
variables

To confirm the construct validity of the NSSI scar conceal-
ment scale, we investigated the relationship between NSSI
scar measurements (number of scars, size of the most mean-
ingful scar, and time since the most recent scar), NSSI scar
cognition, and the SCS. NSSI scar concealment intentions
and behaviors were positively correlated with SCS, number
of scars, and scar size, and negatively correlated with time
since the last scar. In addition, concealment intention and
concealment behavior showed significant positive correla-
tions with all factors except the positive factor, confirming
that greater scar concealment intentions and behaviors are
linked to a higher degree of negative cognition regarding the
scars. Detailed results are presented in Table 3.



Table 3. Correlations between NSSI scar concealment (section 3),
measurement (section 1), cognition (section 2) and SCS

K-NSSI-ScarsS section 3

Scar Scar
concealment concealment
intention behavior

K-NSSI-ScarS section 1

Scar concealment behavior 0.69%** -

Number of scars 0.22%* 0.28%**

Scar size 0.27%%* 0.27%%*

Time since the last scar -0.22%* -0.27%**
K-NSSI-ScarS section 2

Social 0.68*** 0.60™***

Positive -0.03 0.04

Weak 0.44%+* 0.35%+*

Reminder 0.46™** 0.36™**

Suicide 0.51%** 0.51%**
SCS 0.28** 0.33%*

**p<0.01; ***p<0.001. NSSI, Non-Suicidal Self-Injury; SCS, Self-
Concealment Scale; K-NSSI-ScarS, Korean version of the multidi-
mensional NSSI Scar Scale

DISCUSSION

This study aimed to develop and validate a tool to investi-
gate the multidimensional psychological characteristics of
NSSI scars in a Korean context. First, we unified clinically
used items into a single NSSI scar measurement scale. We
used a body figure to effectively identify scar location and
examine the subjective meaning of the scar or treatment his-
tory, enhancing the suitability and usefulness of NSSI scar
evaluations. Next, for the NSSI scar cognition component,
new items were added to Burke et al’s* scale to align with Ko-
rean culture and then validated. The EFA and CFA confirmed
a 5-factor structure (social, positive, weak, reminder, and
suicide) for K-NSSI-SCS. Reliability analyses revealed appro-
priate internal consistencies and test-retest reliabilities, indi-
cating that the items consistently and reliably measure the
characteristics reflecting NSSI scar cognition.

K-NSSI-SCS retained the original scale’s 5-factor structure,
albeit with three original items omitted and three items add-
ed through FGIs, totaling 23 items. Specifically, an original
item from the suicide factor (“My scar(s) make me feel hope-
less”) was deleted due to low factor loading. Furthermore,
factor loadings of “My scar(s) make me feel like I can't change
anything, like I'm stuck” cross-loaded on suicide and weak
factors, and “My scar(s) make me feel less afraid of dying”
overlapped with suicide and positive factors; thus, these items
were removed. For suicide cognition, rather than expressions
indirectly related to death (e.g., “hopeless”), the inclusion of
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direct expressions such as “suicide” or “urge to hurt myself”
was suggested to provide a sensitive measurement. Moreover,
participants occasionally interpreted the meaning of “feel less
afraid of dying” positively. Despite the efforts to provide a so-
phisticated translation, the items originally developed in Ko-
rean appear to be more sensitive for measurement than the
translated items.

In addition, item 8 (“My scar(s) make me feel shame”),
originally assigned to the social factor, loaded on the weak
factor. This is because, while shame is experienced in inter-
personal relationships and social settings, it is a negative ex-
perience about oneself. Item 20 (“I think my scar(s) make me
unique”) in the original scale, contrary to the authors’ expec-
tation, was categorized under the suicide factor instead of the
positive factor.* However, in this study, it was found to align
with the intended positive factor as anticipated. Furthermore,
the newly added items in the social factor concerning social
stigma and social disadvantages had high factor loadings.
Compared to Burke et al’s study;’ this study showed higher
scores for negative cognition factors and a lower score for the
positive cognition factor. This suggests that the Korean sample
may experience more negative cognitions related to NSSI scars,
which could contribute to emotional and clinical difficulties.

Next, to confirm the convergent validity of the K-NSSI-
SCS, we calculated the correlations between its subfactors
and related scales. As expected, 1) the social factor was posi-
tively correlated with internalized shame and concerns about
negative interpersonal evaluations. This finding is consistent
with previous research showing that self-stigmatization and
stigmatization from others are related to NSSI scars.>** While
2) the positive factor showed a significant positive correla-
tion with positive changes of self after a traumatic experience,
the r value was slightly small. This outcome might be affected
by the low score of the positive factor. Additionally, significant
positive correlations were also found for 3) the weak factor
with internalized shame, 4) the reminder factor with invasive
rumination occurring after a stressful event, and 5) the sui-
cide factor with acquired capability for suicide. These findings
demonstrate the association between NSSI scars and ongoing
suicidal thoughts, supporting previous research that highlights
a strong connection between increased rumination about neg-
ative emotions and suicidal thoughts in individuals who en-
gage in self-injury.’

Finally, the scar concealment component was developed to
measure the concealment intentions, methods, and degree.
The findings provide strong evidence for the validity of the
NSSI scar concealment component. Notably, there were sig-
nificant positive correlations between NSSI scar concealment
intention and methods with SCS. Additionally, significant
positive relationships were found between NSSI scar con-
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cealment and subfactors of NSSI scar cognition, except for
the positive factor. Particularly, strong correlations were ob-
served with the social and suicide factors. Furthermore, the
correlations between scar concealment and psychological
characteristics were stronger than those with physical char-
acteristics (e.g., the size or number of scars). Such findings
support previous research that indicates the fear of stigma as
a reason for concealing NSSI scars, the tendency to perform
NSSI on easily hidden areas, and the use of band-aids and
tattoos to cover scars.*

The results provide several important implications. First,
this is the first Korean study to specifically focus on NSSI
scars and develop a multidimensional measurement tool that
is reliable and valid. A key contribution of this study is the
revision of the NSSI scar cognition component, aligning with
the Korean cultural context. Unlike Burke et al.,* we con-
ducted CFA to assess the fit of the 5-factor structure, further
enhancing the scales validity. Furthermore, the temporal sta-
bility of the scale was established through test-retest, increas-
ing its psychometric validity and reliability.

Second, the K-NSSI-ScarS includes NSSI scar cognition,
measurement, and concealment components. While the scar
cognition component was named “cognition” in the original
scale, it is more appropriately viewed as a tool that measures
psychological attitudes towards scars. Therefore, the K-NSSI-
ScarS is expected to provide a new avenue for NSSI evalua-
tion and intervention. NSSI scars are associated with nega-
tive psychological attitudes, which may lead to concealment
behaviors that exacerbate or prolong the problem. The K-NS-
SI-ScarS may enable clinicians to identify patients’ internal-
ized psychological attitudes and concealment behaviors and
provide proper intervention opportunities. Furthermore, ceas-
ing NSSI is just one facet of recovery.* Previous research has
shown that even after discontinuing NSSI, the emotional, be-
havioral, psychosocial problems, and vulnerabilities that ac-
companied NSSI tend to persist in the long term.*” There-
fore, the cessation of NSSI does not necessarily indicate the
end of clinical risks and the need for NSSI-related treatment.
As NSSI behaviors leave permanent scars on the body, ther-
apeutic interventions should prioritize addressing psycho-
logical attitudes towards scars, mitigating their adverse ef-
fects, and, if necessary, considering dermatologic or plastic
surgical inteventions.”

Limitations and conclusion

The limitations of this study and suggestions for future
studies are as follows. First, the insufficient EFA sample size
were due to participants characteristics (recent NSSI experi-
ences and resulting scars), but consistent 5-factor results
from both EFA and CFA were achieved. Also, there are sug-
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gested criteria to consider item-to-participant ratios (e.g., 1:2
or 1:5) for determining the appropriate number of partici-
pants in EFA.*"* Second, this study recruited participants
from various sources to include individuals who are compa-
rable to clinical and subclinical populations. As a result, many
participants represented a clinical (30%; at least 5 NSSI experi-
ences in the past year) or a subclinical group (27%; 1-4 NSSI
experiences in the past year). However, most participants were
female university students, limiting the generalizability of the
K-NSSI-ScarS. Therefore, future studies should aim to recruit
participants from diverse age groups and consider validating
the factor structure in a male sample. Furthermore, among
the participants recruited from both hospital outpatients and
university communities, there were individuals who were un-
dergoing hospital follow-ups. However, this study did not con-
sider the presence of comorbid conditions. Therefore, future
research should examine comorbidities in individuals engag-
ing in self-harm behaviors. Lastly, this study measured cogni-
tion and concealment behaviors of NSSI scars cross-sectionally
and performed correlation analyses. Thus, causal relationships
or sequential outcomes could not be determined. A longitu-
dinal study is needed to investigate whether NSSI scar cogni-
tion leads to scar concealment behaviors, NSSI repetition, sui-
cidal urges and exacerbation of emotional symptoms.

Despite the limitations mentioned, this study successfully
developed and validated the K-NSSI-Scar§, establishing its
psychometric properties. This lays the groundwork for future
research on NSSI scars and offers insights for therapeutic in-
terventions. We expect this study will inspire further investi-
gations on NSSI scars in the Korean context and contribute
to the implementation of effective therapeutic approaches.
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