Saarijarvi et al. BMC Psychiatry ~ (2023) 23:632 BMC Psychiatry
https://doi.org/10.1186/s12888-023-05127-7

Check for
updates

Early maladaptive schemas are associated
with self-injury thoughts and behavior
in adolescents
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Abstract

Background Early maladaptive schemas (EMSs) and self-harm have been firmly linked in adults, but research on
these associations in adolescents remains scarce. Additionally, the links between EMSs and functions of self-injury has
not been previously studied in this age group. Thus, the aim of the present study was to investigate the associations
of EMSs with self-harm thoughts and behavior, as well as with self-harm functions, among adolescents in specialized
health care.

Methods The participants were recruited from first-visit 12-22-year-old adolescent patients entering specialized
mental health care or pediatric care. For 118 participants, complete data were available for the Young Schema
Questionnaire Short Form 2-Extended (YSQ) when entering care and the Ottawa Self-Injury Inventory Functions
scale (OSI-F) one year later. YSQ was used to measure the participants' EMSs and OSI-F their self-harm thoughts and
behavior. The associations of EMSs and self-harm were investigated in three groups: no self-harm, self-harm thoughts
only, and both self-harm thoughts and behavior. The associations of EMSs with self-injury behavior functions were
assessed in four categories: Internal Emotional Regulation, External Emotional Regulation, Social Influence, and
Sensation Seeking. Additionally, EMSs’associations with addictive features of self-injury behavior were assessed.
The magnitudes of effect sizes of differences between the self-harm groups were evaluated with Cliff's Delta. The
associations of EMSs with self-injury functions were analyzed with general linear modeling and with self-injury
addictive features using logistic regression.

Results The differences between the self-harm groups were significant for the majority of the EMSs. The stronger the
EMSs were, the more severe the manifestations of self-harm. The effect sizes ranged from small to large depending
on the EMS. Considering self-injury functions, Internal Emotional Regulation was associated with Self-Sacrifice EMS
(p=0.021), and External Emotional Regulation both with Abandonment (p=0.040) and Unrelenting Standards
(p=0.012) EMSs. Being addicted to self-injury was associated with Abandonment (p=0.043) and Dependence
(p=0.025) EMSs.

Conclusions The present study shows that significant associations between EMSs and both self-harm thoughts
and behavior exist also in adolescents. Stronger EMSs are linked to more severe self-harm. Knowledge of these
associations may help to improve the understanding and treatment of adolescents suffering from self-harm.
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Background

This study aims to investigate the associations of early
maladaptive schemas (EMSs) with both suicidal self-
harm and non-suicidal self-injury in adolescence. Self-
injuring and suicidal behavior, which does not lead to
death comprises suicide attempts, preparations for sui-
cide, and interrupted or self-discontinued attempts of
suicide [1]. Conversely, 'Nonsuicidal self-injurious behav-
ior’ (NSSI) refers to intentional and self-caused harm to
one’s own body without an aim of dying [1]. It has been
estimated that 9.7% of adolescents have attempted to
commit suicide and 29.9% have had suicidal thoughts at
some phase in their life [2]. In addition, the average life-
time prevalence rates for self-harm and self-injury are
16.1% and 18.0% [3].

Several theoretical frameworks and assessment meth-
ods in understanding self-harm and especially suicidal-
ity have been developed [4-9]. They have been utilized
also among adolescents [6, 10, 11]. Considering self-harm
without suicidal intent, research among young people
has shown that fluctuations in affective states can predict
having thoughts of self-harm, but not engaging in self-
harming acts [12]. During urges, which lead to harming
oneself, thoughts of hopelessness and criticism towards
oneself are experienced as the most upsetting [13]. Those
who engage in self-harm ideation and behavior have
elevated judgmental attitude towards themselves, more
excessive identification and more isolation [14].

Research on adolescents has demonstrated that the
functions of self-harm behavior reflect both intraper-
sonal as well as interpersonal features [15, 16]. However,
it seems that intrapersonal functions, also referred as
‘automatic reinforcements, are more common [17, 18]
and more pertinent [19] than interpersonal functions,
as in ‘social reinforcements’ [17]. Although automatic
reinforcements are most often reported as inducing self-
harm [20], there is also evidence that both social and
automatic reinforcements have significance to self-harm
[21]. Indeed, the association of emotion regulation with
self-harm has been repeatedly shown to exist [22], also in
adolescents [23-26].

One more comprehensive model in understanding the
functions of self-injury includes four behavioral func-
tions, as well as addiction characteristics of self-injury
[27-29]. The model comprises functions of Social Influ-
ence (attaining or changing something in social envi-
ronment), Sensation Seeking (attaining feelings of, e.g.,
excitement), Internal Emotion Regulation (regulating
internalized emotional experiences, e.g., sadness) and
External Emotion Regulation (coping with emotions

which could be externally expressed otherwise, e.g.,
anger) [27-29]. In adolescents, elevated frequency of
self-injuring has been connected to elevated scores on all
the functions apart from External Emotion Regulation,
and addiction characteristics to an increased frequency
of the behavior [27]. In young people, elevated endorse-
ment of External Emotion Regulation, Internal Emotion
Regulation, Sensation Seeking, and addiction character-
istics have been connected with an increased lifetime
frequency of self-injurious behavior, more experiences of
distress associated with urges to it and with recent self-
injury [29]. Self-injuring behavior in adolescents with
higher internalized anger may be associated with more
addiction traits [30].

Early maladaptive schemas (EMSs) are pervasive and
extensive models of functioning regarding relation-
ships with other people and oneself [31]. EMSs are by
nature detrimental, and although they develop in youth
or childhood, they function in adulthood as well [31].
EMSs are formed as a result of harmful experiences and
unmet emotional needs in childhood, and they activate
later in life when experiences reminiscence of, or similar
to, those experiences are faced [31]. However, individu-
als often do not recognize that their interpretations no
longer correspond with the reality of the situations [31].
Thus, maladaptive means to cope with EMSs are learned,
and EMSs and those means form a core for various psy-
chological problems [31]. The 18 EMSs and the current
four-domain schema model [32] are presented in Table 1.

Research on EMSs in adolescence has been quite
scarce, but there is some evidence that EMSs are related
to self-harming behavior [33]. Elevations in Emotional
Inhibition, as well as Social Isolation, in addition to
lower Entitlement have been associated with self-harm
[33]. Additionally, Emotional Deprivation, Insufficient
Self-Control, Mistrust/Abuse and Social Isolation may
differ between those with and without self-harm [34].
Perceived greater rejection from parents has been shown
to connect with greater endorsement of EMSs and with
interpersonal and intrapersonal self-harming behavior
motivations [35]. Both Emotional Deprivation and Defec-
tiveness may be relevant treatment targets in prevent-
ing suicide [36], as EMSs may mediate the link between
socioenvironmental aspects and adolescents’ suicidality
and mood [37].

As summarized in this section, previous studies sup-
port the existence and relevance of the associations of
EMSs with self-harm and self-injury. Although some
studies indicate that these associations exist in adoles-
cence as well, research on these connections has so far
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Table 1 Early maladaptive schemas (EMSs) and the four schema

domains

EMS Schema
domain

Emotional Deprivation Disconnec-

Social Isolation tionand

Emotional Inhibition Rejection

Defectiveness

Mistrust/Abuse

Negativity/Pessimism

Dependence Impaired Au-

Failure to Achieve tonomy and

Subjugation Performance

Abandonment

Enmeshment

Vulnerability

Self-Sacrifice Excessive

Responsibility
and Standards

Unrelenting Standards
Punitiveness
Entitlement Impaired
Approval-Seeking Limits
Insufficient Self-Control

been scarce. In particular, EMSs’ associations with the
NSSI functions and addiction features have been scarcely
studied. In addition to increasing the knowledge on these
themes, it is important to gain a deeper understanding
on self-injuring behaviors in adolescence, so that more
sophisticated and comprehensive treatment methods in
clinical practice could be developed. In the present study
the term ’self-harm’ (SH) refers to both suicidal and non-
suicidal self-harm, and 'non-suicidal self-injury’ (NSSI),
or in short, ‘self-injury, refers to self-injuring behaviors
without suicidal intentions. We hypothesized that EMSs
differ in their associations with SH/NSSI thoughts and
behavior, as well as with NSSI functions and addiction
features. The present study aims to address the following
questions:

1) Do EMSs associate with self-harm in adolescents
who (a) have not had self-harm thoughts or have not
engaged in self-harm behavior, (b) have had self-harming
thoughts but have not engaged in self-harming behavior,
and (c) have had both self-harming thoughts and have
engaged in self-harm behavior?

2) Do EMSs have associations with each function of
adolescents’ non-suicidal self-injury behavior?

3) Do EMSs have associations with the addictive fea-
tures of adolescents’ non-suicidal self-injury behavior?

Methods

Participants

The study was completed as a part of the research proj-
ect Emotions and well-being in adolescents, for which
participants had been recruited from first-visit patients
referred to specialized health care in Satakunta Hospital
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District, Finland. The initial study sample comprises two
separate samples: one recruited from adolescent psy-
chiatric outpatient clinics and one recruited from the
pediatric outpatient clinic. In adolescent psychiatry, the
target group for recruitment included all 13-22-year-
olds referred to the outpatient clinics in the region. In the
pediatric clinic, the recruitment target group comprised
12—-16-year-old patients. In order to have a sample rep-
resenting actual patient population as accurately as pos-
sible, these age ranges were based on the age range of
adolescents the clinics serve. Additionally, there were no
tight inclusion or exclusion criteria: all patients coming
to their first visit to the clinics were offered the possibil-
ity of participating in the study. The recruitment process
extended from November 2017 to January 2019 (T1), and
the whole study project sample comprised 309 adoles-
cents. All participants gave a written informed consent
and for those aged under 15, their guardians also gave
their consent. The study protocol was approved by the
Ethics Committee of the Hospital District of Southwest
Finland (ETMK 89/1801/2017).

For the present study, the participants were contacted
one year after entering the study, and the recruitment for
the present study took place between March 2019 and
April 2020 (T2). All participants who had participated
in the project at T1 were offered the possibility to par-
ticipate in the present study, resulting in a sample of 118
adolescents (from now on, ‘participants’). The recruit-
ment process is presented in the flow chart (Fig. 1). Since
the measurements were not repeated, the study setting is
cross-sectional.

Of the 118 participants, 86 were female and 32 male.
The age of the participants measured at T1 varied
between 12 and 22 years (Median=15.00, IQR=4.00).
The median time gap between T1 and T2 was 409 days
(IQR=79.00) and thus, the participants were on aver-
age 16 years old at T2. Attrition analyses based on the
T1 measurements showed that those who participated
in the present study did not differ from non-participants
regarding their patient group (adolescent psychiatry vs.
pediatric), age, living conditions, occupation, or anxiety
score as measured using the Overall Anxiety Severity
and Impairment Scale (OASIS) [38]. However, the rate
of females participating in the present study was higher
(x* [1]=4,755, p=0.029), and the rate of those who had
no experience of using tobacco products was higher in
the participating group (x> [1]=3,871, p=0.049). There
were also differences between those who participated in
this study and those who did not as regards their Young
Schema Questionnaire — Short Form 2-Extended (YSQ)
[39] scores on the following EMSs: Emotional Deprivation
(Median=2.00, IQR=1.63 vs. Median=1.60, IQR=1.48,
p=0.028), Abandonment (Median=3.00, IQR=2.60
vs. Median=2.40, IQR=2.40, p=0.025), Self-Sacrifice
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Baseline (T1) recruitment Nov 2017 — Jan 2019
YSQ, OASIS, Baseline characteristics
n=309

|

Did not participate to one-year
assessments

:

n=191

One-year (T2) assessment Mar 2019 — Apr 2020
OSI-F, Occupation of parents
n=118

Fig. 1 Recruitment of the participants in the whole research project and in

the present study. YSQ=Young Schema Questionnaire-Short Form 2-Ex-

tended, OASIS=Overall Anxiety Severity and Impairment Scale, OSI-F =the Ottawa Self-Injury Inventory — Functions - v3.1

(Median=3.60, IQR=1.60 vs. Median=3.30, IQR=1.80,
p=0.037), Emotional Inhibition (Median 2.40, IQR=2.00
vs. Median=1.80, IQR=1.40, p=0.003), and Unrelenting
Standards (Median 3.20, IQR=2.00 vs. Median=2.60,
IQR=2.00, p=0.006). The participants had higher scores
than the non-participants.

Measures

EMSs were assessed using the YSQ scale [39]. The ver-
sion of the YSQ implemented in this study contains 90
items and 18 schemas, and each of the EMSs comprises
five items that are scored on a scale of 1 to 6 (1=does not
suit me at all ... 6=suits me perfectly) [39, 40]. To reach
a score for each EMS, an average score is counted for the
five items [39, 40]. The factor structure of the question-
naire has been studied to be comparable with the struc-
ture of 18 EMSs [40]. The YSQ has been implemented in
studies (with different versions of the scale) with adoles-
cents as well, and the results have shown that EMSs are
also verifiable among individuals in their preadolescence-
adolescence [41, 42]. For each of the EMSs, participants
with at least 80% (4/5) completed items were included in
the analyses. The missing values were estimated, using
the mean value of the answered items. YSQ was filled at
T1.

Self-harm and self-injury were assessed using the
Ottawa Self-Injury Inventory — Functions — v3.1 (OSI-F)
questionnaire [27, 43]. The questionnaire first assesses
the features of both suicidal and non-suicidal self-injur-
ing thoughts and behaviors, e.g., how often during the
past month/6 months the individual has thought about
or injured themselves (range 0-3 or 0—4, O=not at all,
... 3 or 4=daily), how often during the past year they
have thought about suicide (range 0-4, O=not at all,
... 4=daily), and whether or not they have ever tried to
kill themselves, or if they have ever needed treatment
or hospitalization due to their self-injurious behaviors

[27, 43]. The questionnaire also assesses the functions of
NSSI behavior (25 questions, range 0—4, O=never a rea-
son ... 4=always a reason) from the perspective of four
functions: Social Influence (9 items), Sensation Seeking
(4 items), Internal Emotion Regulation (8 items), and
External Emotion Regulation (3 items) [27, 28, 43]. The
score of each function is based on a mean score of the
items in the function [27, 28, 43]. OSI-F also presents
an addiction-related features component (7 items, range
0-4, O=never, ... 4=always), and if an individual scores
22 on three or more items, the threshold for an addictive
component in self-harm is met [27, 28, 43]. Psychomet-
ric properties of the questionnaire have been studied in
adolescent and young adult samples and OSI-F’s reliabil-
ity and validity has attained support [27-29]. The OSI-F
questionnaire was translated from English to Finnish by
two of the authors (PS and MK), and the back-translation
into English was performed by independent professional
linguists. The Finnish translation was then approved by
the developer of the instrument. OSI-F questionnaire
was completed at T2.

In order to assess the association of EMSs with ado-
lescents’ self-harming thoughts and behavior, the par-
ticipants were assigned into three categories based on
their answers in the OSI-F [27, 43] regarding the status
and history of their self-harm (both suicidal and non-
suicidal): (I) those who have not had self-harm thoughts
or engagement in self-harm behavior (No self-harm,
NSH), (II) those who have had self-harm thoughts but no
engagement in self-harm behavior (Self-harm thoughts
but no behavior, SHT), and (III) those who have had self-
harm thoughts and engagement in self-harm behavior
(Self-harm thoughts and behavior, SHTB). Additionally,
in order to analyze the significance of EMSs on the addic-
tive features of participants’ NSSI, the participants were
divided into two categories based on whether the criteria
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for addiction were met in the Addiction Component of
the OSI-F scale [27, 43] or not (Addicted/Not Addicted).

Participants’ anxiety was assessed using the OASIS
questionnaire [38]. OASIS measures with five items
(range 0—4, total score range 0—20) impairment related
to anxiety and anxiety severity, and it has been found to
be a valid and reliable measure [38]. In the present study,
the OASIS score was used for controlling confound-
ing effects of anxiety for our main study variables. The
OASIS questionnaire was completed at T'1.

Since both EMSs and SH/NSSI are related to sociode-
mographic factors, several variables gathered at T1 and
T2 were included in the analyses in order to avoid overes-
timating the significance of the associations: participants’
age (T1), living conditions (with biological parents/with
family of one biological parent/alone or other) (T1),
smoking tobacco/using snuff (never tried either/irregu-
lar or regular use) (T1), occupation (lower secondary
school/upper secondary school or higher education stu-
dent/other) (T1), and occupation of their parents (both
working/only one or neither working) (T2).

Statistical methods

The normality of the distributions of the continuous vari-
ables was assessed both graphically and with the Shapiro-
Wilk Test. Due to their non-parametric distributions, the
variables are characterized using medians and interquar-
tiles (IQR).

The correlation analyses for the association of the YSQ
and OSI-F function scores, as well as the OASIS scores,
were performed using Spearman’s correlation. Cat-
egorized variables were compared using the Chi-Square
tests. For continuous variables, group differences were
analyzed using the Mann-Whitney U Test for compari-
sons between two groups and the Kruskall-Wallis Test for
three groups. The effect size for the score difference was
estimated using Cliff’s Delta, also known as rank biserial
correlation [44]. The following values for the magnitude
of the effect size were used: 20.15 small, 20.33 medium,
and =0.48 large. These correspond to Cohen’s d values
of 20.20 for small, 20.50 for medium, and >0.80 for large
effect size [45].

In order to analyze the associations of EMSs and non-
suicidal self-harm functions, correlational analyses were
completed on all 18 EMSs and all four OSI-Functions
(Internal Emotional Regulation, Social Influence, Exter-
nal Emotional Regulation and Sensation Seeking) of
adolescents’ NSSI. In addition, correlations of EMSs
and OSI-Functions were also analyzed with age and the
OASIS total score.

The significance of the YSQ scores at predicting the
OSI-F function scores was assessed using general linear
model (GLM). The fit of the models was evaluated based
on the normality and variance of the residuals. Possible
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multicollinearity was assessed with the variance inflation
factor and condition index, and no multicollinearity was
observed. The residuals for the OSI-F Internal Emotion
Regulation score showed a good fit and thus, the vari-
able was used as parametric in the GLM analysis. For the
OSI-F Social Influence, External Emotion Regulation,
and Sensation Seeking, log-transformed values were used
in order to meet the assumption of normality in the anal-
yses. The GLM analyses included the variables that were
significantly (p <0.05) associated with the OSI-F function
scores in the univariate analyses. The significance of the
YSQ scores at predicting the Addictive Features function
in the OSI-F scale was assessed with logistic regression.
The logistic regression analyses included the variables
that were significantly (p<0.05) associated with the
Addictive Features function in the univariate analyses.

The internal consistency for YSQ, OSI-F function
scores and OASIS was calculated using Cronbach’s
alpha. The Cronbach’s alpha scores were as follows:
OASIS 0.906, OSI-F Internal Emotional Regulation 0.795,
OSI-F Social Influence 0.589, OSI-F External Emotional
Regulation 0.462, OSI-F Sensation Seeking 0.498 and
all the scores for the EMSs ranged from good to excel-
lent internal consistency: 0.707-0.968. In all analyses,
p-values<0.05 were considered statistically significant.
Statistical analyses were carried out using the IBM SPSS
software, Version 25.0.

Results

Demographic characteristics

Of the 118 participants, 79 were recruited from ado-
lescent psychiatric outpatient clinics and 39 from the
pediatric outpatient clinic. Most participants lived with
their biological parents (n=61), and most of the partici-
pants (n=62) were pupils in lower secondary school. The
majority of the participants had not tried tobacco prod-
ucts (n=72), and the majority of the participants’ parents
were both working (n==81). Participants’ OASIS total
scores varied between 0.00 and 17.00 (Median=9.00,
IQR=9.00). Participants’ sociodemographic factors are
summarized in Table 2.

Associations and differences of EMSs to adolescents’ self-
harm thoughts and behavior

When the scores on all 18 EMSs were compared between
the self-harm groups, the SHT group had higher scores
than the NSH group for EMSs of Emotional Depriva-
tion, Abandonment, Mistrust/Abuse, Social Isolation,
Defectiveness, Failure, Vulnerability, Subjugation, Self-
Sacrifice, Emotional Inhibition, Unrelenting Standards,
Insufficient  Self-Control, Negativity/Pessimism and
Punitiveness (Table 3). The SHTB group scored higher
on all EMSs except Unrelenting Standards and Approval-
Seeking when compared to the NSH group. The SHTB
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Table 2 Descriptives and distributions of the participants’sociodemographic factors by gender
Females (n=86) Males (n=32) All(n=118)
Variable n (%) n (%) n (%) X P
Patient group Adolescent 59 (68.6) 20 (62.5) 79 (66.9) 0.393% 0531°
Psychiatry
Pediatrics 27 (314) 12 (37.5) 39 (33.1)
Dwelling With biological 43 (50.6) 18 (58.1) 61 (52.6) 0.582% 0.748°
parents
With family of one biological parent 24(28.2) 8(25.8) 32(27.6)
Alone or 18(21.2) 5(16.1) 23(19.8)
other
Occupation Lower secondary school pupil 44 (51.2) 18 (56.3) 62 (52.5) 6.778% 0.034°
Upper secondary school or higher education student 26 (30.2) 3(94) 29 (24.6)
Other 16 (18.6) 11 (34.4) 27 (22.9)
Smoking or snuffing tobacco Never tried 50 (58.1) 22 (71.0) 72 (61.5) 1.584% 0.208°
either
Irregular or 36 (41.9) 9(29.0) 45 (38.5)
regular
use
Occupation of parents Both 56 (67.5) 25(78.1) 81 (70.4) 1.259% 0.262°
working
Only one parent or neither 27 (32.5) 7219 34 (29.6)
working

2Chi-Square test, comparison between the genders

group also had higher scores than the SHT group in
EMSs of Emotional Deprivation, Mistrust/Abuse, Social
Isolation, Defectiveness, Failure, Dependence and Insuf-
ficient Self-Control.

Considering the median values of the EMSs on a con-
tinuum from no self-harm to only self-harm thoughts,
and onwards to both self-harm thoughts and behavior,
the higher the scores for the EMSs, the more severe the
self-harm manifestations were. The only exceptions to
this were Unrelenting Standards (the SHT group had
slightly higher median values than the SHTB group),
Approval-Seeking (the SHT group having slightly higher
median values than the SHTB group) and Negativity/Pes-
simism (the medians of the SHT and SHTB groups were
equal).

Associations of EMSs with adolescents’ non-suicidal self-
harm functions

Females had significantly higher Internal Emotional
Regulation function scores than males (Median=2.06,
IQR=1.09 vs. Median=1.00, IQR=0.75, p=0.001), but
regarding other functions, there were no significant
gender differences. Between patient groups, living con-
ditions or the use of tobacco products were not sig-
nificantly associated with the functions. Regarding the
occupations of participants’ parents, those with both
parents working (Median=1.17, IQR=1.33) had higher
External Emotional Regulation scores than those with
one parent/neither working (Median=1.00, IQR=1.00,
p=0.049). Regarding participants’ occupation, the Inter-
nal Emotional Regulation scores differed significantly

for the groups: on (Lower secondary school pupils
Median=1.75, IQR=1.63; Upper secondary or higher
education students Median=2.25, IQR=1.06; Other:
Median=1.50, IQR=1.44, p=0.036. Additionally, several
EMSs had significant correlations with Internal Emo-
tional Regulation, Social influence, External Emotional
Regulation and Sensation Seeking functions of adoles-
cents’ non-suicidal self-injury (Table 4). Age had no sig-
nificant correlations with any of the functions, but the
OASIS total score correlated significantly with Internal
Emotional Regulation.

When the confounders were considered, Self-Sacrifice
was the only EMS that had a significant explanatory effect
for Internal Emotional Regulation (p=0.021) (Table 5).
Regarding Social Influence function, after controlling
for the confounders, none of the EMSs were significant
explanatory variables for the variations in the function
(Table 6). For External Emotional Regulation, Abandon-
ment was a significant independent variable explaining
the variation in the function (p=0.040), as well as Unre-
lenting Standards (p=0.012). Finally, either Unrelenting
Standards or Approval-Seeking were not significantly
associated with the Sensation Seeking function.

Significance of EMSs to addictive features of adolescents’
non-suicidal self-injury

Comparing the Not Addicted and Addicted to self-harm
groups, significant differences were found for Aban-
donment (Median=3.20, IQR=2.00 vs. Median=4.10,
IQR=1.60, p=0.028), Dependence (Median=2.20,
IQR=0.80 vs. Median=3.00, IQR=1.85, p=0.033) and
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Punitiveness (Median=3.20, IQR=2.20 vs. Median=4.10,
IQR=1.95, p=0.037) EMSs, the scores being higher for
the Addicted group. Regarding the background variables,
only occupation differed significantly (x*> [2]=6.759,
p=0.034) in the Addictive function categories. In the
logistic regression analyses, Abandonment and Depen-
dence EMSs were significantly associated with addictive
features (Table 7).

Discussion

The main results in the present study were that EMSs
were significantly associated with participants’ self-harm
and its severity. When comparing participants with no
self-harm to those with only self-harm thoughts, and
to those with both self-harm thoughts and behavior,
the participants without self-harm had the lowest EMS
scores. The participants with the most severe manifes-
tations of self-harm had the highest scores on almost all
EMSs. Regarding the self-injury functions, Internal Emo-
tional Regulation was associated with Self-Sacrifice EMS,
and External Emotional Regulation with Abandonment
and Unrelenting Standards EMSs. In addition, being
addicted to self-injury was associated with Abandonment
and Dependence EMSs.

The associations of EMSs with self-harm thoughts and
behavior in adolescents
Almost all EMSs were significantly different for partici-
pants without self-harm thoughts or behavior compared
to those who had self-harm (SH) thoughts only. Addi-
tionally, also the differences between the participants
without SH thoughts and those with both self-harm
thoughts and behavior were significant. Moreover, com-
paring the groups with SH thoughts and those with both
SH thoughts and behaviors, seven EMSs were signifi-
cantly higher for the latter. Overall, it appeared that the
strength of the EMSs was a more significant factor than
the specific EMSs in differentiating the severity of SH.
Considering previous research, it is known that self-
harm and self-injury are associated with intrapersonal
and interpersonal factors [15, 21], emotion regulation
difficulties [22, 24], and diverse emotionally painful
thoughts and experiences [13, 14]. It is noteworthy that
at the core of EMSs are various adverse experiences
regarding, and beliefs formulated about, emotions and
relationships, as well as oneself [31]. Thus, reflecting
on the present results, if the EMSs are very widespread
and intense in the mind of an individual, the individuals’
emotional pain might be more intense overall when they
face difficult experiences in life. In addition, the maladap-
tive means to cope with the emotions might strengthen
them as well. Therefore, this could make individuals more
vulnerable to self-harm.
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The associations of EMSs with functions of adolescents’
non-suicidal self-injury behavior

Considering the results for non-suicidal self-injury
(NSSI) functions from the multivariate analyses, Self-
Sacrifice was independently associated with the Internal
Emotional Regulation function. In the OSI-F question-
naire, Internal Emotional Regulation consists of coping
with experiences regarding, for example, loneliness, sad-
ness, self-punishment, distraction from unpleasant expe-
riences and discontinuing suicidal thoughts and actions
[27, 28, 43]. Many of those experiences could be seen
reflecting different forms of being estranged from, or dis-
tancing oneself from, emotions in emotionally-charged
experiences. In addition, as it has been shown in previous
research, the association of emotion regulation difficul-
ties and self-injury exists [22, 26]. Thus, considering the
present results, those individuals with EMSs entailing a
tendency to sacrifice their own emotional needs for the
emotional needs of others [31], may try to distance them-
selves from their emotions. They may also try to cope
with emotional estrangement in unhealthy ways, such as
self-injuring.

None of the EMSs were independently associated with
the Social Influence or Sensation Seeking functions, but
Abandonment and Unrelenting Standards independently
explained variation in the External Emotional Regulation
function. Trying to cope with feelings of anger, frustra-
tion and tension are at the core of the External Emotional
Regulation function in OSI-F [27, 28, 43]. The previous
studies have shown the associations between self-injury
and the emotion regulation aspects [22, 26, 30]. Hence,
reflecting the present results, those individuals with
the EMSs entailing the experience of abandonment and
unreasonable demands towards themselves [31] may
have difficulties in coping with the aforementioned emo-
tions in particular. As such, this could create vulnerability
to self-injuring in these individuals.

The associations of EMSs with addictive features of
adolescents’ non-suicidal self-injury behavior
Abandonment and Dependence were independently
associated with individuals addicted to NSSI. This finding
was interesting in the sense that the individuals addicted
to NSSI seem to have a tendency to experience both
being abandoned and an elevated need for others’ emo-
tional support in coping, when considering the core ideas
of those EMSs [31]. Previous studies have shown that
both emotion regulation issues [22, 25] and interpersonal
and intrapersonal factors are associated with self-injury
[15, 21]. Thus, considering the present results, the men-
tal conflict described can create rather intense emotional
pain that the individuals try to alleviate with NSSI. This
may also reflect a specific vulnerability in these individu-
als, as the individuals who are addicted to NSSI might be
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especially lacking in both available emotional support
and the skills to regulate their emotions adaptively.

= The results indicating associations between the EMSs
with adolescents’ self-harm are in line with previ-
ous studies [33, 34]. However, in the present study, the
strength of the EMSs seemed to be especially important
in these associations. The results are also in line with
previous studies that have not investigated EMSs, but
which have studied other ideational characteristics that
individuals may have in association with urges to self-
harm. For example, ideation regarding self-criticism and
self-judgement [13, 14] were also apparent in association
with NSSI in the present results when reflecting the func-
tions of NSSI. Furthermore, as it has been indicated in
previous research [15, 21, 35], the participants seemed to
engage in NSSI for various functions.

The results of the present study are promising, but
considering the limitations of the study, they should be
considered with caution. The rather small number of par-
ticipants particularly in the group comparisons may have
influenced the analyses and results. Although the sample
was, for the most part, representative, the participation
rate was higher among females and those who had no
experience of using tobacco products. Although the study
sample comprised adolescents, the participants’ age
range was large and thus, also their developmental stages
were varied. Additionally, regarding the first study ques-
tion, due to the large number of significant differences
between the three groups, multivariate models were not
built for the separate EMSs, which should be taken into
account when considering the results. The analyses were
also not corrected for multiple testing. Regarding the sec-
ond and third study questions, the significance of EMSs
on the functions and addictive features of NSSI might
have gained more support if the number of participants
would have been greater. Another limitation of this study
was that a translated but not psychometrically studied
or validated version of OSI-F was used. Furthermore,
in the present study, the Cronbach’s alpha values for
OSI-F function factors were rather small. This may have
affected the results, and thus conclusions made from
the results regarding the functions should be considered
with caution. In future, it would be important to confirm
the psychometric properties of the OSI-F translation. In
addition, the fact that the YSQ and OASIS questionnaires
were completed at a different time point than the OSI-F
questionnaire may have affected the results. It is plau-
sible that the OASIS scores fluctuated between the two
time-points, but it should be noted that, at least in adults,
EMSs have been shown to be quite stable [46]. Addition-
ally, several questions in the OSI-F questionnaire assess
self-harm/self-injury that has happened in the past and
thus, possibly bridges this gap to some extent.
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More research to confirm the present findings is
needed, but in future, assessing the EMSs and their
strength may help to identify those individuals who have
a greater risk for self-harm in clinical practice. In addi-
tion, better understanding of the different reasons for
self-injury among adolescents may help in develop-
ing more efficient treatment methods for the behav-
ior. For example, individuals who tend to sacrifice their
own emotional needs for others and who feel estranged
from their painful emotions, may benefit from treatment
approaches that address their underlying fears of facing
their emotions more directly and support that they keep
healthy emotional boundaries with others. In compari-
son, those individuals who feel abandoned, are demand-
ing or experience feelings of anger, might benefit from
approaches that help them to cope with their anger in
constructive ways.

In addition, it is also be possible that some self-injur-
ing adolescents may benefit from treatments related to
addictions. These individuals might also benefit from
approaches that address both on an emotional and social
level their heightened need for support from others and
their experiences of being abandoned. Additionally,
future studies could explore whether individuals’ suscep-
tibility to dependence on something else, e.g., substances,
increase their risk to be addicted to self-injury. Future
studies should also address other possible psychological
concepts and measures in conjunction with EMSs, and
also include a more thorough assessment of psychologi-
cal stressors and coping strategies. Additionally, studies
in larger samples should be conducted to verify these
results and the investigation of these factors in conjunc-
tion with developmental aspects of adolescence could be
particularly fruitful.

Conclusions

The present study findings give support to the existence
of meaningful associations of EMSs with self-harm and
self-injury in adolescents. As most EMSs associated with
self-harm, and the strength of the EMSs had a connection
with the severity of adolescents’ self-harm, it could be
that as the maladaptive emotional-cognitive functioning
intensifies, the risk for maladaptive coping mechanisms
increases. The associations of certain EMSs with Internal
Emotional Regulation and External Emotional Regulation
functions highlight a possibility that different functions
of self-injury may indeed be associated with, or possibly
even triggered by, different maladaptive emotional-cog-
nitive patterns. In addition, given the associations of cer-
tain EMSs with addiction to self-injury behavior, certain
maladaptive emotional-cognitive patterns may associate
with an increased risk of adolescents becoming addicted
to behavior that is fundamentally detrimental for them.
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As the EMSs as well as self-harm and self-injury all
reflect psychological and behavioral pathologies, the
present findings that the majority of EMSs as well as their
strength were associated with self-harm seem under-
standable. In this regard, the present findings highlight
the importance of paying attention to maladaptive struc-
tures and functioning of psyche, not only the apparent
psychological symptoms or behavior, when considering
the risks for and treatment of self-harm. As the associa-
tions between EMSs and self-harm were so extensive, a
question arises whether adolescents are especially vul-
nerable to developing self-harm when the structure and
functioning of their psyche develop maladaptive features.

Regarding self-injury functions and addiction, the
EMSs of Self-Sacrifice, Abandonment, Unrelenting Stan-
dards and Dependence emerged as significant in the
present findings. These findings are interesting especially
when considered from the viewpoint of adolescence. Sac-
rificing and invalidating one’s own emotional needs and
having unreasonably high demands of oneself, as well
as feeling abandoned by or excessively dependent on
others, are all problematic premises for the adolescent
psychological development. Based on these premises,
the development of a balanced identity, psychological
requirements of separating from parents, and adaptation
to the psychological demands of adulthood might be dif-
ficult. In this regard, a question arises from the present
results whether these EMSs together with self-harm and
self-injury could represent, on one hand, an extreme cri-
sis in adolescent psychological development.
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