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Background: Previous studies link non-suicidal self-injury (NSSI) to alexithymia and emotion dysregulation.
However, the role of specific NSSI functions and the role of emotional valence in alexithymia, remain unclear.
Thus, the present study investigated associations between lifetime-NSSI, alexithymia, and emotion regulation
strategies (expressive suppression, cognitive reappraisal), focusing on NSSI functions and emotional valence in
alexithymia.

Methods: A total of 328 participants (M = 29.18 years, SD = 12.73) with and without lifetime-NSSI participated
in the study. They completed online questionnaires regarding alexithymia, NSSI, and preferred emotion regu-
lation strategies. A binominal logistic regression was computed to predict NSSI group assignment.

Results: Participants with lifetime-NSSI reported significantly higher levels of alexithymia, more frequent use of
expressive suppression, and less frequent use of cognitive reappraisal than those without NSSI. Alexithymia
correlated with a higher tendency for expressive suppression and reduced cognitive reappraisal. Both positive
and negative emotional alexithymia were linked to NSSI, with alexithymia significantly associated with stronger
endorsement of intrapersonal-positive NSSI functions. Key predictors of NSSI group membership included
younger age, lower use of cognitive reappraisal, and greater difficulty in appraising feelings.

Limitations: The cross-sectional design precluded causal inferences.

Conclusions: Findings reveal that individuals with lifetime-NSSI exhibit higher levels of alexithymia, favor
expressive suppression as maladaptive emotion regulation strategy, and exhibit greater difficulty in adaptive
cognitive reappraisal compared to those without NSSI. These findings underscore the importance to address
emotion regulation and alexithymia in NSSI interventions. This is the first study to report a link between alex-
ithymia and the endorsement of specific (intrapersonal-positive) NSSI functions.

1. Introduction

Non-suicidal self-injury (NSSI) refers to the intentional, repeated,
direct injury to one's own body surface without suicidal intent
(American Psychiatric Association, 2018). NSSI is especially prevalent in
adolescents, with 8-47 % reporting NSSI (Brunner et al., 2014; Cipriano
et al., 2017; Zetterqvist et al., 2021). In adults, between 4 and 39 % of
the general population report NSSI (Cipriano et al., 2017), making it a
highly relevant health issue.
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Much research to date has focused on why people intentionally hurt
themselves. The Four-Function Model (Nock, 2009; Nock et al., 2010)
differentiates four NSSI functions: Interpersonal-negative functions,
where NSSI is used to avoid unpleasant social situations or conflicts;
interpersonal-positive functions, where NSSI is used to attain attention
or pity; intrapersonal-positive functions, where NSSI is used for self-
punishment, to elicit euphoria, or to end dissociative states; and
intrapersonal-negative functions, where NSSI is used to reduce and
regulate aversive states such as sadness, tension or anxiety.
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Intrapersonal-negative functions are the most common, with up to 70 %
reporting NSSI use for emotion regulation (Cipriano et al., 2017; Taylor
et al., 2018).

This pattern has led to conceptualizing NSSI as a maladaptive
emotion regulation strategy (Brausch et al., 2016; Wolff et al., 2019), an
idea supported by numerous studies that have found impaired emotion
regulation in people with NSSI (Chen and Chun, 2019; You et al., 2018).
For instance, people who report NSSI are more likely to use maladaptive
emotion regulation strategies, such as expressive suppression, and less
likely to use adaptive strategies, such as cognitive reappraisal, compared
to people without NSSI (Wolff et al., 2019; Angelakis and Gooding,
2021; Robinson et al., 2019).

Research also shows that individuals with NSSI have more diffi-
culties identifying and differentiating their own emotions (Greene et al.,
20205 Iskric et al., 2020; Norman et al., 2020), a concept coined alex-
ithymia (Sifneos, 1973). As defined in the attention-appraisal model of
alexithymia (Preece et al., 2017; Preece and Gross, 2023), alexithymia is
a trait characterized by difficulties in identifying one's own feelings
(DIF), difficulties in describing one's own feelings (DDF), and an exter-
nally orientated thinking style (EOT) whereby one rarely focuses
attention on their emotions. That is, individuals with high alexithymia
tend to avoid attending to their emotions (EOT), and when they do, they
struggle to accurately appraise them (DIF, DDF).

The model, which situates the alexithymia construct within the
broader process model of emotion regulation (Gross, 2015), highlights
that these attentional on and appraisal difficulties impair emotion regu-
lation because individuals lack the emotional insight needed to select
effective strategies (see (Preece et al., 2023)). Consequently, adaptive
strategies like cognitive reappraisal may be underused, while mal-
adaptive strategies like NSSI or expressive suppression, become more
likely (Laloyaux et al., 2015; Schiewer et al., 2022).

1.1. The present study

The present study investigated the relationship between NSSI, alex-
ithymia, and the use of two emotion regulation strategies: expressive
suppression and cognitive reappraisal. The main goal was to investigate
whether NSSI is associated with higher alexithymia and more frequent
use of expressive suppression.

Two additional concepts were explored. First, it remains unclear
whether specific NSSI functions are differentially associated with
emotion regulation strategies or alexithymia. Turner et al (Turner et al.,
2012). found that more expressive suppression was associated with
greater endorsement of intrapersonal NSSI functions and weaker
endorsement of interpersonal NSSI functions, while no significant as-
sociations were found for cognitive reappraisal. As these findings have
not been replicated, and no prior studies have investigated whether
alexithymia is associated with specific NSSI functions, the present study
explored these relationships using the Four-Function Model.

Second, while past research has examined links between NSSI and
alexithymia, much of it has relied on the 20-item Toronto Alexithymia
Scale (TAS-20; Bagby et al., 1994) to operationalize alexithymia.
However, the TAS-20 is an older tool which has recently been criticised
for significant psychometric issues. Most notably, it demonstrates poor
discriminant validity with measures of psychological distress (e.g
(Leising et al., 2009; Marchesi et al., 2014; Preece et al., 2020; Preece
etal., 2024),.). Additionally, the TAS-20 EOT subscale has low reliability
(Kooiman et al., 2002), and the TAS-20 only assesses alexithymia for
negative emotions (Chan and Becerra, 2023). To address these limita-
tions, the present study employed a more recent and comprehensive
measure, the Perth Alexithymia Questionnaire (PAQ (Preece et al.,
2018);). The PAQ robustly assesses all facets of alexithymia, and in-
cludes items for the processing of both negative and positive emotions.
This allows for a more detailed analysis regarding any differential as-
sociations of NSSI and the use of emotion regulation strategies with
alexithymia concerning positive or negative emotions.
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1.2. Hypotheses

1.2.1. NSSI and emotion regulation strategies

We hypothesized participants with lifetime NSSI to report more
frequent use of expressive suppression and less frequent use of cognitive
reappraisal than those without NSSI. Based on Turner et al (Turner et al.,
2012),. we hypothesized that expressive suppression would be positively
associated with intrapersonal NSSI functions and negatively with
interpersonal ones.

1.2.2. Alexithymia and emotion regulation strategies

We hypothesized that higher alexithymia scores would be associated
with more frequent use of expressive suppression. Additionally, we ex-
pected that greater use of cognitive reappraisal would be associated with
lower alexithymia total scores and lower scores on all alexithymia
subscales (i.e., DIF, DDF, and EOT for both positive and negative emo-
tions), reflecting more adaptive emotion regulation.

1.2.3. Alexithymia and NSSI

We expected participants with lifetime NSSI to score higher in total
alexithymia, DIF, and DDF. While a recent meta-analysis suggests EOT
may not relate to NSSI (Norman et al., 2020), those findings were based
on the low-reliability TAS-20 EOT subscale. Stronger associations may
be observed with the PAQ EOT scale. We therefore expected to observe
differences in EOT scores using the PAQ. Finally, based on the theorized
role of alexithymia in emotion regulation (Laloyaux et al., 2015;
Schiewer et al., 2022), we hypothesized associations between alex-
ithymia and intrapersonal NSSI functions, and explored whether NSSI
relates differently to difficulties with positive versus negative emotion
processing.

2. Methods
2.1. Recruitment

Participants enrolled in the study both from the general population
as well as from the Clinic and Polyclinic for Child and Adolescent Psy-
chiatry, Psychosomatics and Psychotherapy of the University of
Regensburg at the medbo District Hospital Regensburg between January
2023 and April 2024. Participants had to be at least 14 years old (minors
required the consent of a legal guardian for participation). After
completing the study, participants could enter a raffle to win 50
vouchers for 25€. The study was approved by the Ethics Committee of
the University of Regensburg (22-2985-104) and is preregistered in the
German Clinical Trials Register (DRKS00029332).

2.2. Procedure

The study was conducted online using PsyToolkit (Stoet, 2010; Stoet,
2017) and was part of a more comprehensive questionnaire-based
investigation validating the German version of the PAQ and the
German version of the Cognitive, Affective and Somatic Empathy Scales
(Raine et al., 2022). Participants were explicitly informed that questions
on depressive, anxiety-related, and stressful topics would be asked
during the survey. Additionally, contact information for emergency
consultation hours of the local psychiatric clinic or the telephone
counselling service were displayed. After consenting to participate,
participants answered standard demographic questions. Next, they were
asked about current or past psychological treatment as well as any
current distress, they might be experiencing. If participants were
currently seeking treatment or indicated current distress, they were
asked to select area(s) of distress from a list of categories. Afterwards,
participants completed several psychometric questionnaires, as
described below. The study also included several attentiveness checks
(based on which n = 48 participants were excluded from analysis) and
took M = 80.68 min (SD = 317.36) to complete.
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2.2.1. Perth alexithymia questionnaire (PAQ)

To assess alexithymia, the German version of the PAQ (Preece et al.,
2018; Kaemmerer et al., 2021) or, in the case of minors, the Perth
Alexithymia Questionnaire Adapted for Children (Preece et al., 2018;
Jarvers et al., 2022) was used. The PAQ consists of 24 items on a 7-point
Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree), with
higher scores indicating higher alexithymia. Five subscales can be
derived from the PAQ, corresponding to different facets of alexithymia
across negative and positive emotions: Negative-Difficulty Identifying
Feelings (N-DIF), Positive-Difficulty Identifying Feelings (P-DIF), Negative-
Difficulty Describing Feelings (N-DDF) and Positive-Difficulty Describing
Feelings (P-DDF), and General-Externally Orientated Thinking (EOT).
These subscales can also be combined into various theoretically mean-
ingful composite scores. Valence-specific DIF and DDF subscales can be
combined into general DIF and general DDF composites, respectively.
All DIF and DDF subscales can also be combined into a General-
Difficulty Appraising Feelings composite (DAF, also with valence-
specific N-DAF and P-DAF versions), reflecting these facets common
alignment with the appraisal stage of emotion processing in the
attention-appraisal model (as differentiated from EOT, which aligns
with the earlier attention stage (Preece et al., 2024);). All items can be
summed into a total score as an overall marker of alexithymia. In the
present sample, very good internal consistencies were found for the
subscales of German version of the PAQ (McDonald's ® = 0.88 to 0.95).

2.2.2. Emotion regulation questionnaire (ERQ)

The German version of the ERQ ((Abler and Kessler, 2011), original
(Gross and John, 2003)) was used to measure individual preferences in
the use of expressive suppression (as a maladaptive emotion regulation
strategy) and cognitive reappraisal (as an adaptive emotion regulation
strategy). The ERQ comprises 10 items rated on a 7-point Likert scale
from 1 (not at all true) to 7 (completely true), with higher values indicating
more frequent use of the respective strategy. In previous studies, the
ERQ has shown good reliability and validity (Abler and Kessler, 2011;
Sala et al., 2012). In the present sample, the questionnaire showed good
internal consistency (McDonald's @ = 0.84 for cognitive reappraisal,
0.80 for suppression).

2.2.3. Self-injurious thoughts and behaviors interview (SITBI-G)

NSSI was assessed using an adapted version of the NSSI module of the
SITBI-G ((Fischer et al., 2014), original (Nock et al., 2007)). Participants
were asked whether they had ever intentionally harmed themselves
without wanting to die (item 143 of the SITBI-G). For participants who
reported lifetime NSSI, the age of the first and last NSSI episode (items
144 and 145), as well as lifetime frequency (item 146), frequency in the
last year (item 147.2), and in the last month (item 148) were recorded.
The SITBI-G also assesses functions of NSSI based on the Four-Function
Model (items 153, 154, 155, 156), with higher scores on a scale from
0 (not at all) to 4 (very much) indicating higher endorsement of the
respective function. Since primary functions of NSSI may change over
time, current functions (most important for the last episode) and general
functions (most important for the majority of all episodes) were assessed
separately.

2.3. Analysis

The sample was divided into an NSSI group (who reported at least
one lifetime incident of NSSI) and a no-NSSI group (who reported no
lifetime incident of NSSI). Statistical analyses were performed using
SPSS (version 29.0). The significance level was set to o = 0.05 and was
adjusted for multiple tests using the false discovery rate (Benjamini and
Hochberg, 1995).

Since the ERQ and the PAQ (excluding DAF) were not normally
distributed (Kolmogorov-Smirnov p > .05) non-parametric tests were
used for analysis. For descriptive analyses, Pearson Chi-squared tests
with effect size Cramer's V (0.10, 0.30, 0.50 for small, medium and large
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effect sizes, respectively), Friedmann-test with Kendall-W (0.10, 0.30,
0.50 for small, medium and large effect sizes, respectively), Kruskal-
Wallis-test and Mann-Whitney-U tests with n? (0.01, 0.06, 0.14 for
small, medium and large effect sizes, respectively), as well as ANOVAs, t-
test with Cohens d (0.20, 0.50 and 0.80 for small, medium and large
effect sizes, respectively) and Kendall correlations (Kendall-Tau-b) were
used as appropriate. All effect sizes were interpreted according to Cohen
(Cohen, 1988).

To examine the relationship of NSSI with the ERQ, Mann-Whitney-U
Tests were calculated. Kendall correlations were used for the association
of the ERQ with NSSI functions and with the PAQ. Finally, associations
of the PAQ with NSSI were examined using a single-factor ANOVA for
DAF and Mann-Whitney-U Tests for all other scales. In addition, Kendall
correlations (Kendall-Tau-b) were used to explore possible associations
between the PAQ and NSSI functions. As a final step, a binominal logistic
regression was computed with group assignment (NSSI, no-NSSI) as the
dependent variable and emotion regulation strategies and alexithymia
as independent variables. Gender and age were added as control
variables.

3. Results
3.1. Descriptive results

Overall, n = 328 complete datasets were included in the analysis
(72.9 % female, 3.3 % diverse, M = 29.18 years, SD = 12.73 range
14-67 years). Detailed demographics and descriptive data can be found
in Table 1. See Fig. 1 for a percentual depiction of areas of distress.
Overall, 34.0 % reported one area of distress, 22.7 % reported two, 17.5
% reported three and 15.4 % reported >3 areas of distress. The most

Table 1
Descriptive statistics.
Sample (n NSSI (n = No-NSSI (n
= 328) 121) = 207)
n % n % n %
Gender
Female 239 729 89 73.6 150 72.5
Male 78 23.8 22 18.2 56 27.1
Diverse 11 3.3 9* 8.3 1* 0.5
Age M = 29.18 M =24.72* M =31.78*
SD =12.73 SD =10.03 SD =13.42
<18 years 45 13.7 97 80.2 186 89.9
>18 years 283 863 24 19.8 21 10.1
Family status
Single 139 42.4 64 52.9 75 36.2
In relationship 106 323 36 298 70 33.8
Married 74 226 20 16.5 54 26.1
Other 9 2.7 1 0.8 8 3.9
Self-assignment
Pupil 56 171 30 248 26 12.6
University student 86 26.2 37 30.6 49 23.7
Trainee 21 6.4 10 8.3 11 5.3
(Self)Employed 147 448 34 28.1 113 54.6
Retired 2 0.6 1 0.8 1 0.5
Unemployed 2 0.6 1 0.8 1 0.5
Currently unable to work 8 2.4 6 5.0 2 1.0
Housewife/homemaker 4 1.2 2 1.7 2 1.0
Other 2 0.6 0 0.0 2 1.0
Psychiatric, psychological
treatment
Currently 69 21.0 39* 322 30* 14.5
In the past 71 21.6 38 314 33% 15.9
Never 188 57.3 44* 36.4 144*  69.6
Current distress *
Yes 171 521 83* 68.6 174* 841
No 157 479 38* 314  33* 15.9

Note. Significant differences between the NSSI group and the no-NSSI group are
marked with * p < .05.
# Dichotomous item “Do you currently feel distressed?”
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Fig. 1. Areas of distress.
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Note. Multilple answers were possible. Significant differences between the NSSI group and the no-NSSI group are marked with * p < .05, ** p < .01, *** p < .001.

common combination was depression and anxiety (reported by n = 11),
followed by depression and eating disorder, as well as depression,
anxiety and compulsions (reported by n = 5 each).

3.1.1. NSSI

Of the total sample, 36.9 % (n = 121) stated that they had injured
themselves at least once in their lives, of which 54.5 % had done so in the
last year (n = 66, 20.1 % of the total sample) and 30.6 % in the last
month (n =37, 11.3 % of the total sample). On average, the participants
reported M = 174.93 NSSI incidents in their life (SD = 608.05), M =
25.55 in the last year (SD = 114.96), and M = 1.24 in the last month (SD
= 3.52). The average age at the first NSSI episode was M = 14.71 years
(SD = 5.82) and an age of M = 19.95 years (SD = 8.29) was reported for
the last episode. Participants with NSSI were significantly more likely to
report current or past psychological treatment (y*(2) = 34.54, p < .001,
Cramer's V = 0.33) and current distress (X2(1) = 13.30, p < .001,
Cramer's V = 0.20). The reported NSSI functions differed between intra-
and interpersonal functions, as well as between intrapersonal-positive
and intrapersonal-negative functions. See Fig. 2A for a graphical
depiction of NSSI functions across the whole sample.

3.1.2. ERQ

Details are depicted in Fig. 2B. The use of cognitive reappraisal (M =
4.37, SD = 1.19) was reported significantly more often than expressive
suppression (M = 3.69, SD = 1.39; (327) = —6.51, p < .001,d = 1.91,
95 % CI [—0.47, —0.25]). Further analyses showed that male partici-
pants (M = 4.24, SD = 1.43) used expressive suppression significantly
more often than females (M = 3.48, SD = 1.32, p < .001; Kruskal-Wallis
H=18.68, nz = 0.05, other genders n.s.). Furthermore, participants who
had never been in psychological treatment used cognitive reappraisal
(M = 4.65, SD = 1.09) significantly more often than participants who
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reported current (M = 3.78, SD = 1.21, p < .001) or past treatment (M =
4.21, SD = 1.21, p = .004; Kruskal-Wallis H = 29.06, p < .001, > =
0.05). Individuals who reported feeling currently distressed used
cognitive reappraisal significantly less often (Mg = 149.02) than those
without current distress (Mqnx = 181.36; U = 10,776.50, 2 = —3.09,p =
.002, 12 = 0.03). Lastly, the use of expressive suppression declined with
age (r = —0.21, p < .001).

3.1.3. PAQ

Descriptive results of the PAQ are shown in Fig. 2C. Participants who
were currently seeking psychological treatment scored significantly
higher on the PAQ total score (M = 88.86, SD = 35.70) than participants
who reported past (M = 73.80, SD = 33.44, p = .006) or no treatment (M
=71.13, SD = 27.69; yX(2) = 13.84, p < .001, n? = 0.04). The same was
true for all PAQ subscales (all p < .05), except EOT. Participants who
reported current distress also had significantly higher PAQ total scores
(Mygnx = 183.15) than participants without current distress (Mygnx =
144.18, U = 10,234.00, Z = —3.72, p < .001, nz = 0.04), as well as
significantly higher scores on all PAQ subscales (all p < .05). Further-
more, significant gender differences on the PAQ were found (y*(2) =
15.46, p < .001, n2 = 0.04). Specifically, female participants achieved
lower scores on the PAQ (M = 72.27, SD = 30.78) compared to both
male (M = 80.09, SD = 29.58, p =.028) and diverse people (M =111.27,
SD = 36.56, p < .001). PAQ scores also declined with age (total score Tt =
—0.23, p < .001) with stronger coefficients for participants that reported
current treatment (t = —0.41, p < .001), compared to those who re-
ported past (t = —0.29, p = .014) and no treatment (t = —0.14, p =
.052).
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Fig. 2. Overview for A: NSSI functions, B: emotion regulation strategy, C: alexithymia.
Note. Significant group differences are marked with * p < .05, ** p < .01, *** p < .001. A: Intrapersonal NSSI functions were reported significantly more often than
interpersonal functions, both for current and general NSSI. C: DIF = Difficulty Identifying Feelings; DDF = Difficulty Describing Feelings; EOT = Externally

Orientated Thinking.

3.2. Hypotheses

3.2.1. NSSI and ERQ

The NSSI group used significantly more expressive suppression (Mdn
= 4.00, U = 10,304.50, z = —2.68, p = .007, r]z = 0.02) and less
cognitive reappraisal (Mdn = 4.17, U = 8959.50, z = —4.31, p < .001, r]2
= 0.06) compared to the no-NSSI group (Mdng,, = 3.50, Mdngeq =
4.67). There was a significant positive correlation between the use of
expressive suppression and intrapersonal-positive reinforcement (t =
0.19, p = .039). Furthermore, the use of cognitive reappraisal correlated
negatively with intrapersonal-negative reinforcement (t = —0.26, p =
.005). No significant correlations were found for other NSSI functions
(all p > .05). The use of expressive suppression was significantly asso-
ciated with engaging in NSSI during lifetime (t = 0.25, p = .008) and the
last year (t = 0.21, p = .025), while no correlations could be identified
for cognitive reappraisal.

3.2.2. ERQ and PAQ

More frequent use of expressive suppression was significantly asso-
ciated with a higher PAQ total score (t = 0.61, p < .001), as well as with
higher scores on all other PAQ subscales (p < .05). In contrast, more
frequent use of cognitive reappraisal was associated with a lower PAQ
total score (t = —0.25, p < .001), as well as with lower scores on all other
subscales (p < .05).

3.2.3. PAQ and NSSI

The NSSI group (Mdn = 89.00) had significantly higher PAQ total
scores than the no-NSSI group (Mdn = 64.00, U = 7663.50, z = — 5.87, p
< .001, n? = 0.11). The NSSI group also scored significantly higher on
all subscales (p < .05).

Interestingly, a higher PAQ total score was significantly associated
with greater endorsement of intrapersonal functions for NSSI, specif-
ically intrapersonal-positive functions (t = 0.31, p < .001) currently and
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intrapersonal-negative (t = 0.22, p = .016) and intrapersonal-positive
(t = 0.32, p < .001) functions in general. Similar correlations of intra-
personal(—positive) functions were found for most subscales of the PAQ.

There was a significant correlation between the PAQ and number of
times individuals engaged in NSSI during their life (t = 0.24, p = .011)
and within the last year (t = 0.24, p = .010). This correlation was stable
for all subscales except for EOT (p > .05).

3.2.4. Predicting NSSI status

A binominal logistic regression was computed in order to identify
variables that contribute unique variance to being in the NSSI group.
Group assignment was added as dependent variable and emotion regu-
lation strategies, and DAF and EOT were added as independent vari-
ables, thus examining the contributions of both the attention and
appraisal stages of emotion processing. The decision to use the general
scores, rather than the five specific subscales, was primarily to reduce
the number of variables in the model and because earlier analyses
showed that the negative and positive aspects of alexithymia functioned
similarly, making it unnecessary to separate them in this context. Age
and gender, coded as female(1)/male(0), were added as control vari-
ables. Participants reporting a diverse gender were excluded from the
regression due to the small sample size. The model was significant
(X2(6) = 73.19, p < .001) and explained 27 % of the variance in group
assignment (see Table 2).? Significant predictors were being younger,
having difficulties appraising feelings, and reduced use of cognitive
reappraisal as an emotion regulation strategy.

4. Discussion

The present study assessed NSSI, alexithymia, and the use of emotion

2 The regression was repeated with diverse gender as a dummy coded vari-
able and showed the same results (3 (7) = 80.69, p < .001).
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Table 2

Binary logistic regression predicting group assignment (NSSI, noNSSI).
Predictors B SE Wald CI9%5%OR p OR
Age —0.05 0.01 15.95 0.93-0.98 < 0.001 0.95
Gender (female) 0.17 0.30 0.33 0.66-2.14 0.568 1.19
PAQ DAF 0.03 0.01 15.83 1.02-1.05 < 0.001 1.03
PAQ EOT 0.00 0.02 0.03 0.97-1.03 0.862 1.00
ERQ Suppression —0.09 0.12 0.52 0.72-1.17 0.473 0.92
ERQ Reappraisal —0.41 0.11 12.87 0.53-0.83 < 0.001 0.67

Note. PAQ = Perth Alexithymia Questionnaire; ERQ = Emotion Regulation
Questionnaire; DAF = General Difficulty Appraising Feelings; EOT = Externally
Orientated Thinking.

regulation strategies in a population-based sample in Germany. We
found robust associations between NSSI, emotion regulation, and alex-
ithymia, and were able to further investigate the role of emotional
valence in alexithymia and associations with individual NSSI functions.

Over a third of the sample stated that they had self-injured non-
suicidal at least once in their lifetime. This lifetime prevalence is higher
than previously reported (Cipriano et al., 2017; Klonsky, 2011; Liu,
2023; Plener et al., 2016), which may be due to also recruiting partici-
pants from a clinical setting. Nonetheless, these findings underscore the
importance of NSSI as a widespread health problem. Concerning NSSI
functions, intrapersonal functions (i.e. using NSSI for emotion regula-
tion or self-punishment) were reported more frequently than interper-
sonal functions (i.e. using NSSI to attain attention or to avoid unpleasant
social situations), with intrapersonal-negative functions (i.e. using NSSI
to reduce negative emotions), being the most common. This finding
corresponds to past studies investigating the four-function model of
NSSI (Cipriano et al., 2017; Taylor et al., 2018; Bentley et al., 2014).

As expected, participants with NSSI used expressive suppression
significantly more, and cognitive reappraisal significantly less, than
participants without NSSI. While these results support the well-known
relationship of NSSI with dysfunctional emotion regulation processes
(Wolff et al., 2019; Chen and Chun, 2019; You et al., 2018; Robinson
et al., 2019), the particular influence of both expressive suppression and
cognitive reappraisal remains unclear. On the one hand, cognitive
reappraisal (but not expressive suppression) was a significant predictor
for NSSI in the regression analyses. On the other hand, correlational
analyses showed that expressive suppression (but not cognitive reap-
praisal) was associated with lifetime and last-year NSSI. The present
results thus underscore the importance of both cognitive reappraisal and
expressive suppression, which are undoubtedly intertwined in their in-
fluence on NSSI.

Concerning NSSI functions, specific associations with emotion
regulation strategies were found: First, the use of expressive suppression
was associated with intrapersonal-positive functions, a result similar to
Turner et al (Turner et al.,, 2012), who reported suppression to be
associated with self-punishment functions. The present study also found
a correlation of cognitive reappraisal with lower endorsement of intra-
personal negative functions, a result not found by Turner et al (Turner
et al., 2012). In contrast, Turner et al (Turner et al., 2012). reported an
association of suppression with intrapersonal-negative functions, as well
as with social functions, while the present study found neither. Overall,
both studies found stable relationships between emotion regulation
strategies with NSSI functions, however specific associations differ.
These differences might be due to different samples, different ques-
tionnaires, or definitions of NSSI. Since no other studies have investi-
gated these associations, further research will be important in this area
to determine the consistency of these specific links.

Concerning alexithymia, high alexithymia was associated with both
more frequent use of maladaptive emotion regulation strategies, as well
as with NSSI. This is in line with previous studies who have reported
similar results (Preece et al., 2023; Schiewer et al., 2022). These findings
align with the predictions of the attention-appraisal model of alex-
ithymia (Preece and Gross, 2023), in terms of alexithymia impairing
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emotion regulation and being linked therefore with emotion-based pa-
thologies like NSSI. With regard to the alexithymia subscales, results
were less consistent for EOT as compared to both DIF and DDF. For
instance, while EOT was higher in individuals engaging in NSSI, it was
the only subscale not associated with NSSI incidents, and also did not
predict NSSI group assignment in the regression analyses. This suggests,
in accordance with a recent meta-analysis (Norman et al., 2020) that
NSSI may be more strongly associated with difficulties at the appraisal
stage of emotion processing, as compared with the attention stage.

Interestingly, while research thus far has primarily focused on the
intrapersonal-negative functions of NSSI, intrapersonal-positive func-
tions have often been neglected (Taylor et al., 2018; Edmondson et al.,
2016). The present study identifies repeated associations between
alexithymia with intrapersonal-positive NSSI functions. The more dif-
ficulties participants had in identifying and describing their emotions,
the more often they used NSSI to punish themselves, to end dissociative
states, or to achieve desired states such as euphoria. The association
between alexithymia and specific NSSI functions has not previously been
investigated, thus these findings are particularly novel. The present
study suggests that it may be specifically these intrapersonal-positive
functions, that are crucial to understanding the association of NSSI
with alexithymia.

One possible explanation is, that participants who are prone to
experience dissociation, also score higher on alexithymia measures
(Reyno et al., 2020), as alexithymia is consistently linked with avoidant
approaches to emotion and disconnection from emotions (e.g (Preece
et al., 2023),.). Such individuals might be more likely to use NSSI to
manage dissociation compared to those who do not experience it.
Additionally, shared environmental factors may play a role; individuals
who grew up in an emotionally invalidating environment are likely
exhibit higher levels of alexithymia (Grove and Crowell, 2017) and an
increased tendency towards self-punishment (Bracken-Minor and
McDevitt-Murphy, 2014).

Interestingly enough, interpersonal-positive functions also emerged
as significant in their association with expressive suppression, which in
turn, was again associated with alexithymia. Altogether, the present
results might also indicate a triangular relationship between alex-
ithymia, expressive suppression, and endorsement of intrapersonal-
positive functions of NSSI. A possible explanation is that individuals
who struggle to identify and express their emotions may resort to sup-
pressing them as a coping mechanism, leading to a buildup of unpro-
cessed emotions that they manage through NSSI to achieve
intrapersonal-positive outcomes.

4.1. Implications

The results of this study once again emphasize the importance of
alexithymia for NSSI. In particular, it was shown that people with life-
time NSSI have higher alexithymia, i.e. more difficulties in identifying,
describing, and differentiating their own emotions. This corresponds to
the assumptions of the Attention-Appraisal Model of alexithymia
(Preece et al., 2017; Preece et al., 2018): Individuals with high alex-
ithymia fail to focus their attention sufficiently on their own emotions
and cannot identify, describe, and appraise them correctly. As a result,
less information is available for the selection of suitable emotion regu-
lation strategies, which makes the use of adaptive emotion regulation
strategies, such as cognitive reappraisal, more difficult and increases the
likelihood that inadequate, maladaptive strategies such as NSSI and
expressive suppression are used (Wolff et al., 2019; Preece et al., 2023).

Furthermore, the presented findings underline the role of emotion
regulation in NSSI and support the idea that NSSI may function as a
maladaptive emotion regulation strategy for people who lack adaptive
strategies such as cognitive reappraisal and/or who are prone to other
maladaptive strategies such as expressive suppression as well. The
concept of NSSI as a maladaptive strategy for intrapersonal emotion
regulation also aligns with theories that conceptualize certain self-
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injurious behaviors as forms of self-regulation, similar to repetitive and
restrictive behaviors observed in OCD or autism spectrum conditions (e.
g (Kinsbourne, 2011),.). Particularly in autistic individuals, some re-
petitive behaviors serve to regulate arousal and may include self-
injurious elements. In line with this, our results suggest that in-
dividuals high in alexithymia or reliant on expressive suppression may
engage in NSSI for similar self-regulatory purposes. From a clinical
perspective, these findings highlight the potential benefits of targeting
emotion identification and cognitive reappraisal skills in interventions
for NSSI. Moreover, the observed decline in expressive suppression with
age in our study may reflect a developmental shift, wherein individuals
gradually adopt more adaptive emotion regulation strategies. Under-
standing and facilitating this transition could be a valuable focus for
future preventive efforts.

Despite the widespread prevalence of NSSI, only few empirically
validated treatments for NSSI are available (Brausch and Girresch, 2012;
Garisch et al., 2017). However, a similar approach can be seen in other
treatments, such as dialectical behavior therapy (DBT), which addresses
emotion recognition and has been shown to successfully reduce NSSI
(Cook and Gorraiz, 2016; Prada et al., 2018). Our results suggest that
interventions specifically targeting alexithymia and the building of
emotion regulation skills could have significant promise in respect to
NSSI, and that routine assessment of alexithymia and emotion regula-
tion patterns will likely be useful in cases where NSSI is present.

4.2. Limitations and future directions

Several limitations of the present study should be noted: First, all
findings are purely cross-sectional, thus no causal inferences can be
drawn. While the Attention-Appraisal Model suggests that alexithymia
contributes to the development of NSSI, the reverse may also be true —
engaging in NSSI could potentially influence or reinforce alexithymic
traits. The current design does not allow us to determine the direction-
ality of these relationships. Although we compared individuals with
lifetime NSSI and those with NSSI in the past year to explore possible
temporal patterns, we found no differential associations. Specifically,
expressive suppression as well as alexithymia were significantly higher
for participants with NSSI compared to those without, but no significant
differences could be found for recent versus lifetime NSSI. This is at odds
with the idea that recent NSSI is associated with, perhaps even predicted
by, an increase in alexithymia or emotion dysregulation (Chen and
Chun, 2019; Robinson et al., 2019; Bordalo and Carvalho, 2022).
However, our cross-sectional design as well as the general lack of lon-
gitudinal studies impede any final conclusions regarding temporal
sequencing of NSSI and alexithymia or emotion regulation strategies.
Future longitudinal research is needed to clarify the causal pathways
between these variables.

Second, the sample consisted mostly of young, educated women,
which limits any generalization of the results, for instance with regard to
the prevalence of NSSI in non-student populations (Hamza et al., 2021)
or with regard to alexithymia in people with a lower level of education
(Kokkonen et al., 2001). Furthermore, the sample explicitly included
both people from the general population as well as from a clinical
setting, which is a strength in terms of the diversity of the sample, but
also means that conclusions cannot be made for one specific sample
type. Although the online format can be seen as a limitation, it also
entails several advantages for the current study including increased
anonymity (which is particularly relevant for sensitive topics such as
NSSI), and easier accessibility for a variety of populations. Additionally,
the current study included several attentiveness checks to control par-
ticipants' concentration, thus increasing the likely validity of the data.
Regarding NSSI, it is noteworthy, that all participants with lifetime NSSI
were treated as one homogenous group. In order to better depict reality,
future studies could adopt continuous approaches to assess NSSI (Fox
et al., 2015). Lastly, the present study assessed alexithymia using the
German version of the PAQ. As this German language version has not
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been psychometrically validated yet in other samples (though the En-
glish form from which it was translated has been extensively validated),
the results reported here should be viewed with appropriate caution.
However, the internal consistencies found in the present study indicate
good psychometric properties.

4.3. Conclusion

Our findings highlight the important roles that alexithymia and
emotion regulation can play in NSSI. Both the negative and positive
valence domains appear to be important with respect to alexithymia,
with deficits in the appraisal stage of emotion processing exhibiting the
strongest relationships with NSSI. Similarly, low usage of adaptive
strategies and high usage of maladaptive strategies underpin NSSI. Our
findings emphasize the importance of considering different types of
functions of NSSI, as these can show differential relationships with
alexithymia and emotion regulation. This is the first study to examine
and report a link between alexithymia and the endorsement of specific
(intrapersonal-positive) NSSI functions.
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