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Are the functions of non-suicidal
self-injury associated with its
persistence and suicide risk in
university students? Insights
from a network analysis
Monika Szewczuk-Bogusławska, Krzysztof Kowalski ,
Bogna Bogudzińska and Błażej Misiak*

Department of Psychiatry, Wroclaw Medical University, Wroclaw, Poland
Background: To date, a number of intra- and interpersonal functions of non-

suicidal self-injury (NSSI) have been identified. Yet, their association with

persistence of NSSI and suicide risk remains unknown. The study aimed to

investigate which functions of NSSI are associated with its persistence and

suicide risk in university students using a network analysis.

Methods: Altogether, 830 university students reporting a lifetime history of NSSI

were enrolled. The persistence of NSSI was defined as its presence over

preceding 12 months.

Results: Persistent NSSI was directly connected to the nodes representing two

functions of NSSI: affect regulation and self-punishment. Suicide risk was directly

connected to the anti-suicide function of NSSI. The shortest pathway from

persistent NSSI to suicide risk led through depressive symptoms. Other likely

pathways (three mediating nodes) led through the functions of NSSI (affect

regulation or self-punishment, anti-dissociation, and anti-suicide). Depressive

symptoms had the highest centrality. However, it did not differ significantly

compared to some functions of NSSI (marking distress, anti-dissociation,

toughness, and affect regulation).

Discussion: In university students, persistent NSSI might be directly associated

with its functions related to affect regulation and self-punishment, while suicide

risk might be directly associated with the anti-suicide function. The observations

posit a role of intrapersonal functions in shaping the outcomes of NSSI.

Depressive symptoms and some NSSI functions might be the most promising

targets for interventions in this population.
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1 Introduction

The transition to adulthood is an important life period

accompanied by approaching new roles and responsibilities. In

developed countries, the majority of adolescents decide to continue

education (1). Undergraduate university students often face with

stressful situations related to academic pressure, economic

constraints, and new social relationships (2). Exposure to these

stressors in vulnerable individuals might contribute to the

emergence of mental health crisis. A recent meta-analysis

estimated the pooled prevalence of depression or depressive

symptoms at 25%. In turn, the prevalence of suicide-related

outcomes was found to be 14% (3). Although suicide rates seem

to be lower in university students compared to the general

populations, there is evidence that they tend to increase in recent

years (4, 5).

To date, several risk factors of suicide have been identified. Among

them, previous suicide attempts and ideation are still considered the

strongest risk factors (6). However, self-harming behaviors may also

emerge without an explicit suicidal intent. This type of behaviors,

defined as a deliberate destruction of body parts without a suicidal

intent and for purposes not socially sanctioned, is commonly referred

to as non-suicidal self-injury (NSSI) (7). Importantly, NSSI is also

perceived as a risk factor of suicide (8, 9). Although NSSI has been

recognized as a suicide risk factor, its frequency and persistence over

time, the impact on daily functioning, and functions are crucial for

clinical assessment and prognosis (10).

Among several characteristics of NSSI, assessment of its functions

might hold the potential for planning specific interventions (11).

revealed a two-factor structure of NSSI functions, i.e., interpersonal

and intra-personal ones. Interpersonal functions reflect specific

motivations underlying NSSI that appear to influence others for

various purposes (e.g., to express one’s own autonomy and

demonstrate a lack of intent to seek help, to draw others attention

to physical pain, and to take revenge on someone) (12). Contrary to

the social motivation of interpersonal functions, intra-personal

functions serve as coping strategies to alleviate, reduce, or eliminate

difficult inner emotions, feelings, or thoughts. They are represented

by affect regulation, anti-dissociation, anti-suicide, self-care, self-

punishment and marking distress functions. However, these effects,

although maladaptive, appear to be effective in a short-term

perspective (13). There is evidence that individuals who engage in

NSSI endorse multiple functions; however, intra-personal functions

are more frequently endorsed (14).

It has been found that the functions of NSSI might be differentially

associated with co-occurring psychopathology. Specifically, it has been

shown that intra-personal functions, but not interpersonal ones, might

be associated with hopelessness, post-traumatic stress disorder

symptoms, and a higher suicide risk (15, 16). Similarly, it has been

found that intra-personal functions of NSSI might predict its

persistence over time (17). However, it has also been shown that

intra-personal functions of NSSI might be stronger predictors of its

persistence during hospitalization than after discharge (18). Of note,

individuals with persistent NSSI compared to those with recovered

NSSI have been found to show significantly higher suicide risk (19).

There is also some evidence that the intrapersonal functions moderate
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both the effects of NSSI frequency and methods on suicide risk while

the interpersonal functions moderate the effects of NSSI frequency on

suicide risk among undergraduate students (20).

Previous studies have not investigated as to whether specific

functions of persistent NSSI are associated with suicide risk. To

address this research gap, the present study aimed to investigate

which functions of NSSI bridge its persistence with suicide risk. Due

to the complexity of intra-personal and interpersonal functions and

potential effects of co-occurring psychopathology, we decided to

address this aim using a network analysis (21). This approach

enables to analyze multiple variables in a single model without a

predefined causality (22). Moreover, a network analysis allows to

indicate the most central variables in the network, i.e., those that

show the greatest strength of connections with other variables (23).

According to a network theory, these variables should be considered

the most promising targets for interventions. This is due to the fact

that reducing their level is likely to decrease the spread of

information between all variables in the network.
2 Materials and methods

2.1 Sampling procedures

Participants were students of universities located in two

academic cities in Poland, i.e., Wroclaw (about 108,000 university

students) and Opole (about 15,800 university students). They were

recruited in frame of an ongoing campaign “Talk about yourself”

that aims to open the academic society towards concerns related to

mental health of university students and inform about possibilities

of approaching mental health care in case of experienced crisis. The

campaign was launched in October, 2023. The sample reported in

the present study was developed between October, 2023 and

January, 2024.

Students were informed about the campaign through the

websites of universities, emails, social media, radio and television

interviews with mental health professionals, and flyers disseminated

in the academic society. Simultaneously, they were invited to

participate in the anonymous internet-based survey. The survey

included questions about sociodemographic characteristics, a

history of psychiatric treatment, psychopathological symptoms,

and a history of NSSI. All individuals have provided consent to

participate in the study. The study protocol was approved by the

Bioethics Committee at Wroclaw Medical University, Wroclaw,

Poland (approval number: 197/2023N).
2.2 Measures

2.2.1 NSSI and its functions
To characterize a history of NSSI, we used the following

questions with yes-or-no responses: 1) “Have you ever

intentionally injured your body without the intent to commit

suicide?”; 2) “How old were you when you did it for the first

time? and 3) “Did you intentionally injured your body without the
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intent to commit suicide in preceding 12 months?”. Individuals

with a positive response to the third question were further asked

about the frequency of thinking about NSSI (“How often do you

think about injuring intentionally your body without the intent to

commit suicide?”, possible responses were: “almost all the time”,

“everyday”, “once a week”, “once a month”, and “almost not at all”).

To record the functions of NSSI, we used the Inventory of

Statements about Self-Injury (ISAS) (12). It is a self-report that

includes 39 items about the reasons to engage in NSSI. Each

function of NSSI is recorded by three items rated on a three-point

scale (0 – “not relevant”, 1 – “somewhat relevant”, and 2 – “very

relevant”). Altogether 13 functions are measured: 1) affect regulation;

2) interpersonal boundaries; 3) self-punishment; 4) self-care; 5) anti-

dissociation; 6) anti-suicide; 7) sensation seeking; 8) peer bonding; 9)

interpersonal influence; 10) toughness; 11) marking distress; 12)

revenge and 13) autonomy. A higher score obtained for a specific

function of NSSI indicates its greater endorsement.

2.2.2 Depressive symptoms
Depressive symptoms were measured using the Patient Health

Questionnaire-8 (PHQ-8) (24). The PHQ-8 records the presence of

depressive symptoms over the period of preceding 2 weeks. The

items are rated on a three-point scale (responses range from 0 –

“not at all” to 3 – “nearly every day”). In this regard, the total PHQ-

8 score ranges between 0 and 24. Higher scores are equivalent to a

greater severity of depressive symptoms. In the present study, the

Cronbach’s alpha for the PHQ-8 was 0.817.

2.2.3 Anxiety symptoms
Anxiety symptoms were assessed using the Generalized Anxiety

Disorder-7 (GAD-7) (25). The GAD-7 records the presence of

anxiety symptoms over the period of preceding 2 weeks. The items

are rated on a three-point scale (responses range from 0 – “not at

all” to 3 – “nearly every day”). Therefore, the total GAD-7 score

ranges between 0 and 21. Higher scores are equivalent to a greater

level of anxiety symptoms. In the present study, the Cronbach’s

alpha for the GAD-7 was 0.910.

2.2.4 Psychotic-like experiences
Psychotic-like experiences were measured using the Prodromal

Questionnaire-16 (PQ-16) (26). The PQ-16 was developed to screen

for the presence of clinical high risk of psychosis. The questionnaire

is based on two subscales. The first subscale records the presence of

psychotic-like experiences using true-or-false responses (rated as 1

or 0) while the second one is focused on associated distress. In our

study, we did not include the second subscale. Two items might

conceptualize the presence of depressive and anxiety symptoms

(item 1: “I feel uninterested in things I used to enjoy” and item 7: “I

get extremely anxious when meeting people for the first time”). To

avoid the overlap of these items with those from the PHQ-8 and

GAD-7, they were excluded from calculating the total score. In this

regard, the total score on the questionnaire measuring psychotic-

like experiences ranged between 0 and 14. Higher scores are

equivalent to a greater level of psychotic-like experiences. The

Cronbach’s alpha in the present study was 0.787.
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2.2.5 Dissociation
Dissociation symptoms were determined using the revised

version of the Dissociation Experiences Scale (DES) – Taxon

(DES-T) (27). The DES-T includes eight items from the original

DES that were reported to be the most predictive for the occurrence

of dissociative disorders (28). To improve clinical usefulness of the

DES-T, its revised version has been proposed. In this version, a

novel rating system has been proposed (from 0 – “never” to 7 –

“once a day or more”) (27). One item of the revised DES-T refers to

auditory hallucinations (“some people sometimes find that they

hear voices inside their head which tell them to do things or

comment on things that they are doing”). To avoid the overlap of

dissociation symptoms with psychotic-like experiences, this item

was excluded from calculating the total DES-T score. Therefore, in

the present study the total DES-T score ranged between 0 and 56.

The Cronbach’s alpha was 0.824 in our sample.

2.2.6 Insomnia
The presence of insomnia was measured using the Insomnia

Severity Index (ISI) (29). It is a brief, seven-item measure of

insomnia over the period of preceding two weeks. Three items

refer to the type of insomnia problem (difficulty falling asleep,

difficulty staying asleep, and problems waking up too early). Other

items measure satisfaction with current sleep pattern, noticeability

of sleep problem to others, worry (distress) about the current sleep

problem, and interference of the sleep problem with daily

functioning. All items are rated on four-point scale. The total ISI

score ranges between 0 and 28. Higher scores are equivalent to a

greater level of insomnia. The Cronbach’s alpha was 0.840 in

our sample.

2.2.7 Suicide risk
The risk of suicide was assessed with the suicidality section of

the Mini-International Neuropsychiatric Interview (M.I.N.I.) (30).

It is based on five questions referring to the preceding month: “did

you think that you would be better off dead or wish you were dead?”

(score: 1 point), “did you want to harm yourself or to hurt or injure

yourself?” (score: 2 points), “did you think about suicide?” (score: 6

points), “did you have a suicide plan?” (score: 10 points), and “did

you attempt suicide?” (score: 10 points). In addition, one question

measures a lifetime history of suicide attempt (“in your lifetime, did

you ever make a suicide attempt?”, score: 4 points). The risk of

suicide is calculated as the sum of points across the whole section

(range: 0 – 33). Higher scores indicate a greater risk of suicide. The

Cronbach’s alpha in the present study was 0.707.
2.3 Data analysis

The data analysis was limited to participants reporting a

positive lifetime history of NSSI. They were divided into those

with a positive history of NSSI over the period of preceding 12

months (persistent NSSI) and those with a negative history of NSSI

in this period (non-persistent NSSI). In the first step of data

analysis, these groups of participants were compared using the c2
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test (categorical variables) and the Mann-Whitney U test or t-tests

(depending on data distribution). This part of data analysis was

carried out in the SPSS software, version 28. Results were

interpreted as significant if the p-value was < 0.05.

Next, we performed a network analysis in the R software

(version 4.1.3, see Supplementary Appendix for the R code) that

included the following groups of variables: the persistence of NSSI,

functions of NSSI, suicide risk, and covariates (age, female gender

vs. other gender identifications, a lifetime history of psychiatric

treatment, and the scores of psychopathological symptoms). As the

data included both binary (the persistence of NSSI, gender, and a

lifetime history of psychiatric treatment) and continuous variables

(functions of NSSI, suicide risk, and the measures of

psychopathology), we used the mixed graphical models (the mgm

package) to estimate the network (31). To improve the prediction

accuracy and interpretability of the network, the L1-penalized

regression (LASSO) was used (32). The LASSO shrinks partial

correlation coefficients, thereby small coefficients are converted to

zero. This allows to avoid indicating spurious and weak

associations. In this regard, all visualized edges refer to significant

connections. The Extended Bayesian Information Criterion (EBIC),

using the tuning parameter l that controls the level of sparsity, was

implemented to select the penalty parameter (33). The l parameter

of 0.5 was used as proposed previously (32). The resulting network

presents variables as nodes that are linked with edges. Thicker edges

correspond with greater partial correlation coefficients.

To assess the node centrality, we estimated the node strength. It

can be defined as the sum of weights for edges directly connected to

a specific node (23, 34). Also, the predictability (i.e., the proportion

of variance explained by all edges linked to a specific node) was

calculated for each node. All visualizations were performed using

the qgraph package (35, 36).

The final part of a network analysis was related to assessment of

stability and accuracy in the bootnet package (34). Stability of the

node strength was assessed following the case-drop bootstrapping

procedure with 1,000 iterations. In turn, the non-parametric

bootstrapping with 1,000 iterations was carried out to assess

stability of edge weights. The network was considered stable if the

correlation stability coefficient (CS-C) was higher than 0.25.
3 Results

3.1 The general characteristics of
the sample

A total of 1653 university students were surveyed (Table 1).

Among them, 830 university students reported a lifetime history of

NSSI (50.2%). Persistent NSSI was reported by 450 university

students (27.2% of the initial sample). The frequency of thinking

about NSSI was once a month or higher in 71.5% of university

students with persistent NSSI. Students with persistent NSSI were

significantly younger, reported significantly higher rates of lifetime
Frontiers in Psychiatry 04
psychiatric treatment and psychotherapy as well as they were

significantly less likely to be employed. Also, both groups differed

significantly with respect to gender (i.e., a higher percentage of

women, a lower percentage of men, and higher number of

individuals reporting other gender identities among those with

persistent NSSI). Psychopathological symptoms had a

significantly higher severity in students with persistent NSSI

across all recorded domains. Both groups also differed

significantly with respect to functions of NSSI, i.e., affect

regulation, interpersonal boundaries, self-punishment, self-care,

anti-dissociation, anti-suicide, peer bonding marking distress, and

autonomy. All of these functions, except for peer bonding, were

significantly more likely to be endorsed by students with

persistent NSSI.
3.2 The network

The network analyzed in the present study is shown in Figure 1.

Almost all nodes appeared to be well-connected and no negative

edges were observed. The nodes representing age and gender were

not connected to any other nodes in the network. Among 253

potential edges, 41 partial correlation coefficients were found to

have a non-zero value (16.2%, Supplementary Table 1).

The node representing persistent NSSI was directly connected

to the nodes for two NSSI functions, i.e., affect regulation (weight =

0.322) and self-punishment (weight = 0.099). The difference in

these edge weights was significant (Supplementary Figure 1). In

turn, suicide risk was directly connected to the nodes representing

the anti-suicide function of NSSI (weight = 0.220), a lifetime history

of psychiatric treatment and/or psychotherapy (weight = 0.196),

depressive symptoms (weight = 0.092), and dissociation symptoms

(weight = 0.047). Among them, the edge weights for connections of

suicide risk with the anti-suicide function of NSSI and a lifetime

history of psychiatric treatment and/or psychotherapy were

significantly higher compared to other edge weights

(Supplementary Figure 1). However, the most likely pathway

from persistent NSSI to suicide risk led through depressive

symptoms. Alternative pathways included those through affect

regulation or self-punishment, anti-dissociation, and anti-suicide

functions of NSSI.
3.3 Node centrality and predictability

Depressive symptoms had the highest strength centrality in the

network (Figure 2). However, the strength centrality of depressive

symptoms did not differ significantly compared to the strength

centrality of the nodes representing four functions of NSSI, i.e.,

marking distress, anti-dissociation, toughness, and affect regulation.

The average predictability of nodes in the network was 0.281

(Supplementary Table 2). The highest predictability was observed

for depressive symptoms (0.489), followed by the anti-dissociation
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(0.441) and marking distress (0.433) functions of NSSI, dissociation

symptoms (0.427), and psychotic-like experiences (0.420).
3.4 Network stability and accuracy

Supplementary Figures 2, 3 show stability of the strength

centrality and edge weights. The CS-C values for the node

strength and edge weights were 0.672 and 0.749, respectively.

These statistics indicate that results of the network analysis were

stable while dropping various proportions of data. Also, the 95%CI

of edge weights after bootstrapping was relatively narrow

supporting the network accuracy.
Frontiers in Psychiatry 05
4 Discussion

4.1 Main findings

Findings from the present study indicate that depressive

symptoms and two functions of NSSI, i.e., affect regulation and

self-punishment, are directly associated with its persistence. The

affect-regulation function of NSSI can be defined as the one that

aims to “alleviate acute negative affect or aversive affective arousal”

(37). To understand the mechanisms of the affect-regulation

function of NSSI, some theories posit that an early social

disadvantage can teach individuals to use maladaptive strategies

for coping with negative emotions (38). Notably, affect or emotion
TABLE 1 Descriptive characteristics of the sample.

Persistent NSSI
(n = 450)

Non-persistent NSSI
(n = 380)

p

Age, years 21.0 (2.3) 21.7 (2.7) < 0.001

Gender

Women
Men
Other

363 (80.7%)
61 (13.6%)
26 (5.7%)

301 (79.2%)
72 (18.9%)
7 (1.9%)

0.003

Current employment, yes 182 (40.4%) 185 (48.7%) 0.017

Lifetime history of psychiatric treatment and
psychotherapy, yes

354 (78.7%) 247 (65.0%) < 0.001

NSSI – age of onset, years 14.7 (3.3) 14.1 (2.3) 0.132

Current frequency of thinking about NSSI

Almost all the time
Everyday
Once a week
Once a month
Almost not at all

15 (3.3%)
74 (16.4%)
111 (24.7%)
122 (27.1%)
128 (28.5%)

– –

NSSI – function

Affect regulation
Interpersonal boundaries
Self-punishment
Self-care
Anti-dissociation
Anti-suicide
Sensation seeking
Peer bonding
Interpersonal influence
Toughness
Marking distress
Revenge
Autonomy

4.7 (1.5)
0.5 (1.1)
3.7 (2.0)
1.3 (1.4)
2.4 (1.9)
1.9 (2.0)
0.8 (1.2)
0.09 (0.52)
0.8 (1.3)
1.2 (1.5)
2.6 (2.0)
0.3 (0.9)
0.8 (1.4)

3.3 (2.0)
0.3 (0.8)
2.7 (2.2)
1.0 (1.4)
1.8 (1.9)
1.2 (1.6)
0.7 (1.1)
0.14 (0.56)
0.8 (1.3)
1.1 (1.4)
2.1 (2.0)
0.3 (0.9)
0.4 (1.1)

0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
0.167
0.029
0.615
0.457
< 0.001
0.991
< 0.001

M.I.N.I., suicide risk 13.8 (11.3) 9.0 (9.7) < 0.001

PHQ-8, depressive symptoms 15.9 (4.4) 13.2 (4.7) 0.001

GAD-7, anxiety symptoms 13.2 (5.5) 11.2 (5.5) < 0.001

DES-T, dissociation symptoms 11.1 (9.0) 7.1 (7.1) < 0.001

PQ-16, psychotic-like experiences 6.6 (3.3) 5.2 (3.1) < 0.001

ISI, insomnia 11.8 (3.8) 10.5 (5.6) 0.003
DES-T, the Dissociation Experiences Scale – Taxon (DES-T); GAD-7, the Generalized Anxiety Disorder-7; ISI, the Insomnia Severity Index; M.I.N.I., the Mini-International Neuropsychiatric
Interview; NSSI, non-suicidal self-injury; PHQ-8, the Patient Health Questionnaire-8; PQ-16, the Prodromal Questionnaire-16.
Data expressed as n (%) or mean (SD).
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regulation function has been found among the most frequent

functions of NSSI (39). Difficulties in emotion regulation have

also been reported to underly a low desire to cease NSSI (40). In

turn, the self-punishment function refers to using NSSI as the way

of expressing anger towards oneself. Self-punishment, most

commonly for the reasons related to “being bad or having bad

thoughts”, might be ranked as the second most commonly endorsed

function of NSSI (37). Both self-punishment and affect regulation

represent intra-personal functions of NSSI that have collectively

been associated with persistence of NSSI over time (41, 42).

Notably, our study provides insights into the functions of NSSI

underlying its association with suicide risk. Specifically, our network

analysis revealed that the shortest pathway (i.e., through a mediating

effect of one node) from persistent NSSI leads through depressive

symptoms. However, alternative pathways were also possible. These

pathways appeared to be activated by self-punishment and affect-

regulation functions leading through the anti-dissociation and anti-

suicide function of NSSI (i.e., three mediating nodes). The later one

was directly connected to suicide risk. This observation is consistent

with the prior results showing that engagement in NSSI to stop

suicidal thoughts or avoid suicide attempt is finally associated with a

higher suicide risk than using NSSI for other reasons (43, 44). Paul,

Tsypes (44) analyzed the functions of NSSI in university students and

found the relationships between suicide attempts and nearly every

function of NSSI, with the strongest risk driven by anti-suicide, anti-

dissociation, and coping with self-hatred functions. In turn, Brausch

and Muehlenkamp (43) revealed that the perceived effectiveness of

NSSI for anti-suicide effect predicts planning and attempting suicide.

Moreover, the authors observed that the expectation for the NSSI

effectiveness of self-punishment predicts suicidal ideations, plans,

and attempts.
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The analysis of centrality metrics also provides important

insights for clinical practice. Although the highest strength

centrality was found for depressive symptoms, it was comparable

to the strength centrality metrics of some NSSI functions, i.e.,

marking distress, anti-dissociation, toughness, and affect

regulation. Following the accounts of a network theory, the most

central nodes are potential candidates for interventions as reducing

their level might result in decreased spread of information within

the network. In this regard, our observations suggest that depressive

symptoms, intra-personal (anti-dissociation and affect regulation)

and interpersonal functions (marking distress and toughness) need

to be considered when planning the therapy of individuals with

persistent NSSI. As discussed above, anti-dissociation and affect

regulation functions are important correlates of NSSI persistence

and NSSI-related suicide risk. Altogether these observations

support the rationale to personalize the therapeutic plan for

individuals with NSSI according to its functions. For instance, the

dialectical behavior therapy (45) or emotional regulation group

therapy (ERGT) (46) are often used in people with NSSI; however,

they are focused on maladaptive emotion regulation strategies. In

this regard, these approaches may not show a desired efficacy in the

therapy of NSSI for individuals who do not endorse the affect-

regulation function of NSSI. Another example is the compassion-

focused therapy that might be an optimal option for individuals

who use NSSI as the way of self-punishment (47).

The findings might also be important in the context of emerging

adulthood and developmental goals of university students. A recent

analysis of data from the World Mental Health College Student

(WMH-ICS) initiative estimated the lifetime and 12-month

prevalence of NSSI in first-year college students at 17.7% and

8.4%, respectively (48). Moreover, this analysis revealed that NSSI
FIGURE 1

The network analyzed in the present study. It shows variables that are presented as nodes that are connected with edges. All edges refer to
significant and positive associations. Thicker edges are equivalent to stronger associations. The filled part of the ring around each node presents the
node predictability.
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appears in various mental disorders representing a behavioral

marker of psychopathology. Important findings were also

reported by a longitudinal study focused on college entrants (data

from the Leuven College Surveys). The authors found that a one-

year incidence of first-onset NSSI was 10.3% in during the first year

and 7.0% during the second year. A history of violence before the

age of 17 and severe impairment of social functioning were

observed to be the strongest predictors of NSSI onset (49). It is

also important to note that college entrants with NSSI are at risk of

poor academic performance. Overall stress and test anxiety have

been indicated as potential mechanisms linking NSSI and academic

performance (50). Taking into account the impact of NSSI on

university students, our findings might further inform the

development of interventions in this population. Specifically, the

observation that specific functions of NSSI are associated with its

persistence (affect regulation and self-punishment functions) and

suicide risk (anti-dissociation function) posit the necessity to

include this aspect while planning intervention. At this point, it is

further important to note interindividual variability of potential

mechanisms underlying NSSI in university students. For instance,
Frontiers in Psychiatry 07
the study by Christoforou et al. (51) demonstrated the presence of

three latent emotional profiles among university students reporting

NSSI including students with considerable emotion difficulties,

those with passive moderate emotion difficulties, and those

without emotion difficulties. The profiles appeared to have similar

frequencies. These observations suggest that the interventions

targeting NSSI in university students need to be personalized

taking into consideration underlying psychological mechanisms.

Another mechanism underlying lower academic performance

among individuals with NSSI is related to cognitive impairments.

Indeed, it has been shown that individuals with NSSI present worse

performance of information processing speed, working memory

attention/alertness, visual learning, speech solving, and

reasoning (52).
4.2 Limitations

Certain limitations of this study need to be discussed. First, the

sample was not large and a priori power calculations were not
FIGURE 2

The matrix of strength centrality indices. Black boxes illustrate significant between-node differences in the edge centrality. A, age; ANX, anxiety
symptoms; DEP, depressive symptoms; DIS, dissociation symptoms; F1, affect regulation; F2, interpersonal boundaries; F3; self-punishment; F4, self-
care; F5, anti-dissociation; F6, anti-suicide; F7, sensation seeking; F8, peer bonding; F9, interpersonal influence; F10, toughness; F11, marking
distress; F12, revenge; F13, autonomy; G, gender; INS, insomnia; NSSI, persistent non-suicidal self-injury; PLEs, psychotic-like experiences; SR,
suicide risk.
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carried out. However, there is no general consensus for estimating

required sample size for analyses based on mixed graphical models.

It should also be noted that the results were stable while dropping

various proportions of data. Second, representativeness of the

sample might be limited as we were not able to record the initial

number of students approached for participation. In this regard, the

reasons of non-participation cannot be indicated. Also, as the

survey was limited to university students, the potential to

generalize findings to other populations is limited. Third,

internet-based surveys may provide limited data accuracy.

However, this approach, due to confidentiality issues, might

provide opportunities to disclose information about sensitive data

related to mental health. Fourth, the study was based on self-reports

and lacked a thorough in-person clinical assessment. Therefore, we

were unable to assess a psychiatric diagnosis in our sample. Fifth,

the participants classified as those showing persistent NSSI were

significantly younger. It should be noted that the prevalence of NSSI

tends to decrease with age. However, in the network analysis, the

node representing age appeared to be isolated, i.e., it was not

connected to any variable in the network. Sixth, a one-year

remission from NSSI may not exclude the possibility of its

recurrence. Finally, the study did not have a longitudinal design

and thus causality should be interpreted with caution.
4.3 Conclusions and implications

Altogether, results from the present study highlight the need to

assess functions of NSSI during clinical assessment. Intra-personal

functions including affect regulation, self-punishment, anti-

dissociation, and anti-suicide functions might be associated with

persistence of NSSI and suicide risk related to NSSI in university

students. Interventions targeting these functions, as well as some

interpersonal functions (marking distress and toughness) together

with depressive symptoms might hold promise for the

discontinuation of NSSI and reduction of NSSI-related suicide

risk. Assessment of NSSI functions should be highlighted as an

important aspect of future studies that aim to develop and use

personalized therapeutic interventions. This is of importance as

various interventions might hold a differential efficacy in people

endorsing specific functions of NSSI. However, longitudinal studies

addressing the effects of functions underlying persistent NSSI on

suicide risk are still needed to provide evidence of causality.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

The studies involving humans were approved by Bioethics

Committee at Wroclaw Medical University, Wroclaw, Poland.

The studies were conducted in accordance with the local
Frontiers in Psychiatry 08
legislation and institutional requirements. The participants

provided their written informed consent to participate in this study.
Author contributions

MS-B: Conceptualization, Methodology, Resources, Writing –

original draft. KK: Data curation, Methodology, Resources,

Software, Writing – review & editing. BB: Data curation,

Methodology, Resources, Software, Writing – review & editing.

BM: Conceptualization, Formal analysis, Funding acquisition,

Methodology, Visualization, Writing – original draft, Writing –

review & editing.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. The study

was funded by Wroclaw Medical University, Wroclaw, Poland

(research task number: SUBZ.C230.23.076).
Acknowledgments

The authors are deeply grateful to all students who participated

in the survey. We would also like to express our special gratitude to

Anna Szejda (Wroclaw Medical University, Wroclaw, Poland) for

her great support in disseminating information about the campaign

in the academic society.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

The author(s) declared that they were an editorial board

member of Frontiers, at the time of submission. This had no

impact on the peer review process and the final decision.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
Supplementary material

The Supplementary Material for this article can be found online

at: https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1442930/

full#supplementary-material
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1442930/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1442930/full#supplementary-material
https://doi.org/10.3389/fpsyt.2024.1442930
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Szewczuk-Bogusławska et al. 10.3389/fpsyt.2024.1442930
References

1. Chankseliani M. International development higher education: Looking from the

past, looking to the future. Oxford Rev Education. (2022) 48:457–73. doi: 10.1080/
03054985.2022.2077325

2. Olivera PC, Gordillo PG, Mejia HN, Taborga IL, Chacon AG, Unzueta AS.
Academic stress as a predictor of mental health in university students. Cogent Educ.
(2023) 10. doi: 10.1080/2331186X.2023.2232686

3. Sheldon E, Simmonds-Buckley M, Bone C, Mascarenhas T, Chan N, Wincott M,
et al. Prevalence and risk factors for mental health problems in university
undergraduate students: A systematic review with meta-analysis. J Affect Disord.
(2021) 287:282–92. doi: 10.1016/j.jad.2021.03.054

4. Mortier P, Auerbach RP, Alonso J, Axinn WG, Cuijpers P, Ebert DD, et al.
Suicidal thoughts and behaviors among college students and same-aged peers: results
from the World Health Organization World Mental Health Surveys. Soc Psychiatry
Psychiatr Epidemiol. (2018) 53:279–88. doi: 10.1007/s00127-018-1481-6

5. Gunnell D, Caul S, Appleby L, John A, Hawton K. The incidence of suicide in
University students in England andWales 2000/2001-2016/2017: Record linkage study.
J Affect Disord. (2020) 261:113–20. doi: 10.1016/j.jad.2019.09.079

6. Favril L, Yu R, Geddes JR, Fazel S. Individual-level risk factors for suicide
mortality in the general population: an umbrella review. Lancet Public Health. (2023)
8:e868–e77. doi: 10.1016/S2468-2667(23)00207-4

7. Zetterqvist M. The DSM-5 diagnosis of nonsuicidal self-injury disorder: a review
of the empirical literature. Child Adolesc Psychiatry Ment Health. (2015) 9:31.
doi: 10.1186/s13034-015-0062-7

8. Szewczuk-Boguslawska M, Kaczmarek-Fojtar M, Halicka-Maslowska J, Misiak B.
Self-injuries and their functions with respect to suicide risk in adolescents with conduct
disorder: findings from a path analysis. J Clin Med. (2021) 10:4602. doi: 10.3390/
jcm10194602

9. Ye Z, Xiong F, Li W. A meta-analysis of co-occurrence of non-suicidal self-injury
and suicide attempt: Implications for clinical intervention and future diagnosis. Front
Psychiatry. (2022) 13:976217. doi: 10.3389/fpsyt.2022.976217

10. Victor SE, Klonsky ED. Correlates of suicide attempts among self-injurers: a
meta-analysis. Clin Psychol Rev. (2014) 34:282–97. doi: 10.1016/j.cpr.2014.03.005

11. Klonsky ED, Glenn CR, Styer DM, Olino TM, Washburn JJ. The functions of
nonsuicidal self-injury: converging evidence for a two-factor structure. Child Adolesc
Psychiatry Ment Health. (2015) 9:44. doi: 10.1186/s13034-015-0073-4

12. Klonsky ED, Glenn CR. Assessing the functions of non-suicidal self-injury:
Psychometric properties of the Inventory of Statements About Self-injury (ISAS). J
Psychopathol Behav Assess. (2009) 31:215–9. doi: 10.1007/s10862-008-9107-z

13. Herzog S, Choo TH, Galfalvy H, Mann JJ, Stanley BH. Effect of non-suicidal self-
injury on suicidal ideation: real-time monitoring study. Br J Psychiatry. (2022) 221:485–
7. doi: 10.1192/bjp.2021.225

14. Taylor PJ, Jomar K, Dhingra K, Forrester R, Shahmalak U, Dickson JM. A meta-
analysis of the prevalence of different functions of non-suicidal self-injury. J Affect
Disord. (2018) 227:759–69. doi: 10.1016/j.jad.2017.11.073

15. Nock MK, Prinstein MJ. Contextual features and behavioral functions of self-
mutilation among adolescents. J Abnorm Psychol. (2005) 114:140–6. doi: 10.1037/0021-
843X.114.1.140

16. Klonsky ED, Olino TM. Identifying clinically distinct subgroups of self-injurers
among young adults: a latent class analysis. J Consult Clin Psychol. (2008) 76:22–7.
doi: 10.1037/0022-006X.76.1.22

17. Yen S, Kuehn K, Melvin C, Weinstock LM, Andover MS, Selby EA, et al.
Predicting persistence of nonsuicidal self-injury in suicidal adolescents. Suicide Life
Threat Behav. (2016) 46:13–22. doi: 10.1111/sltb.2016.46.issue-1

18. Pollak OH, D’Angelo EJ, Cha CB. Does function predict persistence?
Nonsuicidal self-injury among adolescents during and after hospitalization.
Psychiatry Res. (2020) 286:112839. doi: 10.1016/j.psychres.2020.112839

19. Masi G, Pisano S, Sesso G, Mazzullo C, Berloffa S, Fantozzi P, et al. Persistent
non-suicidal self-injury and suicidality in referred adolescents: A longitudinal study
exploring the role of cyclothymic temperament. Brain Sci. (2023) 13:755. doi: 10.3390/
brainsci13050755

20. Park Y, Qu W, Ammerman BA. Characteristics and functions of non-suicidal
self-injury that inform suicide risk. Arch Suicide Res. (2024) 28:1403–16. doi: 10.1080/
13811118.2024.2310556

21. BorsboomD, DesernoMK, Rhemtulla M, Epskamp S, Fried EI, McNally RJ, et al.
Network analysis of multivariate data in psychological science. Nat Rev Methods
Primers. (2021) 1:58. doi: 10.1038/s43586-021-00055-w

22. Borsboom D, Cramer AO. Network analysis: an integrative approach to the
structure of psychopathology. Annu Rev Clin Psychol. (2013) 9:91–121. doi: 10.1146/
annurev-clinpsy-050212-185608

23. Fonseca-Pedrero E. Network analysis: A new way of understanding psychopathology?
Rev Psiquiatr Salud Ment. (2017) 10:206–15. doi: 10.1016/j.rpsm.2017.06.004

24. Kroenke K, Strine TW, Spitzer RL, Williams JB, Berry JT, Mokdad AH. The
PHQ-8 as a measure of current depression in the general population. J Affect Disord.
(2009) 114:163–73. doi: 10.1016/j.jad.2008.06.026
Frontiers in Psychiatry 09
25. Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med. (2006) 166:1092–7.
doi: 10.1001/archinte.166.10.1092

26. Ising HK, Veling W, Loewy RL, Rietveld MW, Rietdijk J, Dragt S, et al. The
validity of the 16-item version of the Prodromal Questionnaire (PQ-16) to screen for
ultra high risk of developing psychosis in the general help-seeking population.
Schizophr Bull. (2012) 38:1288–96. doi: 10.1093/schbul/sbs068

27. Pietkiewicz IJ, Hełka AM, Tomalski R. Validity and reliability of the revised
Polish online and pen-and-paper versions of the Dissociative Experiences Scale (DESR-
PL). Eur J Trauma Dissoc. (2019) 3:235-43. doi: 10.1016/j.ejtd.2019.02.003

28. Waller NG, Putnam FW, Carlson EB. Types of dissociation and dissociative
types: A taxometric analysis of dissociative experiences. Psychol Methods. (1996) 1:300–
21. doi: 10.1037/1082-989X.1.3.300

29. Morin CM, Belleville G, Belanger L, Ivers H. The Insomnia Severity Index:
psychometric indicators to detect insomnia cases and evaluate treatment response.
Sleep. (2011) 34:601–8. doi: 10.1093/sleep/34.5.601

30. Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, et al. The
Mini-International Neuropsychiatric Interview (M.I.N.I.): the development and
validation of a structured diagnostic psychiatric interview for DSM-IV and ICD-10. J
Clin Psychiatry. (1998) 59 Suppl 20:22–33;quiz 4-57.

31. Haslbeck JMB, Waldorp LJ. MGM: Estimating time-varying mixed graphical
models in high-dimensional data. J Stat Software. (2020) 93:1–46. doi: 10.18637/
jss.v093.i08

32. Epskamp S, Fried EI. A tutorial on regularized partial correlation networks.
Psychol Methods. (2018) 23:617–34. doi: 10.1037/met0000167

33. Foygel R, Drton M. Extended Bayesian information criteria for Gaussian
graphical models. Adv Neural Inf Process Syst. (2010) 23:604–12. doi: 10.48550/
arXiv.1011.6640

34. Epskamp S, Borsboom D, Fried EI. Estimating psychological networks and their
accuracy: A tutorial paper. Behav Res Methods. (2018) 50:195–212. doi: 10.3758/
s13428-017-0862-1

35. Jones PJ, Mair P, McNally RJ. Visualizing psychological networks: A tutorial in
R. Front Psychol. (2018) 9:1742. doi: 10.3389/fpsyg.2018.01742

36. Epskamp S, Cramer AOJ, Waldorp LJ, Schmittmann VD, Borsboom D. Qgraph:
Network visualizations of relationships in psychometric data. J Stat Software. (2012)
48:1–18. doi: 10.18637/jss.v048.i04

37. Klonsky ED. The functions of deliberate self-injury: a review of the evidence.
Clin Psychol Rev. (2007) 27:226–39. doi: 10.1016/j.cpr.2006.08.002

38. Linehan MM. Cognitive-behavioral treatment for borderline personality disorder.
New York: Guildford Press (1993).

39. Jarvi S, Jackson B, Swenson L, Crawford H. The impact of social contagion on
non-suicidal self-injury: a review of the literature. Arch Suicide Res. (2013) 17:1–19.
doi: 10.1080/13811118.2013.748404

40. Gray N, Hasking P, Boyes M. Cognitive and emotional factors associated with
the desire to cease non-suicidal self-injury. J Clin Psychol. (2022) 78:1896–911.
doi: 10.1002/jclp.23336

41. Case JAC, Burke TA, Siegel DM, Piccirillo ML, Alloy LB, Olino TM. Functions of
non-suicidal self-injury in late adolescence: A latent class analysis. Arch Suicide Res.
(2020) 24:S165–S86. doi: 10.1080/13811118.2019.1586607

42. Tatnell R, Kelada L, Hasking P, Martin G. Longitudinal analysis of adolescent
NSSI: the role of intrapersonal and interpersonal factors. J Abnorm Child Psychol.
(2014) 42:885–96. doi: 10.1007/s10802-013-9837-6

43. Brausch AM, Muehlenkamp JJ. Perceived effectiveness of NSSI in achieving
functions on severity and suicide risk. Psychiatry Res. (2018) 265:144–50. doi: 10.1016/
j.psychres.2018.04.038

44. Paul E, Tsypes A, Eidlitz L, Ernhout C, Whitlock J. Frequency and functions of
non-suicidal self-injury: associations with suicidal thoughts and behaviors. Psychiatry
Res. (2015) 225:276–82. doi: 10.1016/j.psychres.2014.12.026

45. Linehan MM, Wilks CR. The course and evolution of dialectical behavior therapy.
Am J Psychother. (2015) 69:97–110. doi: 10.1176/appi.psychotherapy.2015.69.2.97

46. Andover MS, Morris BW. Expanding and clarifying the role of emotion
regulation in nonsuicidal self-injury. Can J Psychiatry. (2014) 59:569–75.
doi: 10.1177/070674371405901102

47. van Vliet KJ, Kalnins GRC. A compassion-focused approach to nonsuicidal self-
injury. J Ment Health Couns. (2011) 33:295–311. doi: 10.17744/mehc.33.4.j7540338q223t417

48. Kiekens G, Hasking P, Bruffaerts R, Alonso J, Auerbach RP, Bantjes J, et al.
Non-suicidal self-injury among first-year college students and its association with
mental disorders: results from the World Mental Health International College
Student (WMH-ICS) initiative. Psychol Med. (2023) 53:875–86. doi: 10.1017/
S0033291721002245

49. Kiekens G, Hasking P, Claes L, Boyes M, Mortier P, Auerbach RP, et al.
Predicting the incidence of non-suicidal self-injury in college students. Eur
Psychiatry. (2019) 59:44–51. doi: 10.1016/j.eurpsy.2019.04.002
frontiersin.org

https://doi.org/10.1080/03054985.2022.2077325
https://doi.org/10.1080/03054985.2022.2077325
https://doi.org/10.1080/2331186X.2023.2232686
https://doi.org/10.1016/j.jad.2021.03.054
https://doi.org/10.1007/s00127-018-1481-6
https://doi.org/10.1016/j.jad.2019.09.079
https://doi.org/10.1016/S2468-2667(23)00207-4
https://doi.org/10.1186/s13034-015-0062-7
https://doi.org/10.3390/jcm10194602
https://doi.org/10.3390/jcm10194602
https://doi.org/10.3389/fpsyt.2022.976217
https://doi.org/10.1016/j.cpr.2014.03.005
https://doi.org/10.1186/s13034-015-0073-4
https://doi.org/10.1007/s10862-008-9107-z
https://doi.org/10.1192/bjp.2021.225
https://doi.org/10.1016/j.jad.2017.11.073
https://doi.org/10.1037/0021-843X.114.1.140
https://doi.org/10.1037/0021-843X.114.1.140
https://doi.org/10.1037/0022-006X.76.1.22
https://doi.org/10.1111/sltb.2016.46.issue-1
https://doi.org/10.1016/j.psychres.2020.112839
https://doi.org/10.3390/brainsci13050755
https://doi.org/10.3390/brainsci13050755
https://doi.org/10.1080/13811118.2024.2310556
https://doi.org/10.1080/13811118.2024.2310556
https://doi.org/10.1038/s43586-021-00055-w
https://doi.org/10.1146/annurev-clinpsy-050212-185608
https://doi.org/10.1146/annurev-clinpsy-050212-185608
https://doi.org/10.1016/j.rpsm.2017.06.004
https://doi.org/10.1016/j.jad.2008.06.026
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1093/schbul/sbs068
https://doi.org/10.1016/j.ejtd.2019.02.003
https://doi.org/10.1037/1082-989X.1.3.300
https://doi.org/10.1093/sleep/34.5.601
https://doi.org/10.18637/jss.v093.i08
https://doi.org/10.18637/jss.v093.i08
https://doi.org/10.1037/met0000167
https://doi.org/10.48550/arXiv.1011.6640
https://doi.org/10.48550/arXiv.1011.6640
https://doi.org/10.3758/s13428-017-0862-1
https://doi.org/10.3758/s13428-017-0862-1
https://doi.org/10.3389/fpsyg.2018.01742
https://doi.org/10.18637/jss.v048.i04
https://doi.org/10.1016/j.cpr.2006.08.002
https://doi.org/10.1080/13811118.2013.748404
https://doi.org/10.1002/jclp.23336
https://doi.org/10.1080/13811118.2019.1586607
https://doi.org/10.1007/s10802-013-9837-6
https://doi.org/10.1016/j.psychres.2018.04.038
https://doi.org/10.1016/j.psychres.2018.04.038
https://doi.org/10.1016/j.psychres.2014.12.026
https://doi.org/10.1176/appi.psychotherapy.2015.69.2.97
https://doi.org/10.1177/070674371405901102
https://doi.org/10.17744/mehc.33.4.j7540338q223t417
https://doi.org/10.1017/S0033291721002245
https://doi.org/10.1017/S0033291721002245
https://doi.org/10.1016/j.eurpsy.2019.04.002
https://doi.org/10.3389/fpsyt.2024.1442930
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Szewczuk-Bogusławska et al. 10.3389/fpsyt.2024.1442930
50. Kiekens G, Claes L, Demyttenaere K, Auerbach RP, Green JG, Kessler RC, et al.
Lifetime and 12-month nonsuicidal self-injury and academic performance in college
freshmen. Suicide Life Threat Behav. (2016) 46:563–76. doi: 10.1111/sltb.2016.46.issue-5

51. Christoforou R, Boyes M, Hasking P. Emotion profiles of university students
engaging in non-suicidal self-injury: Association with functions of self-injury and other
Frontiers in Psychiatry 10
mental health concerns. Psychiatry Res. (2021) 305:114253. doi: 10.1016/
j.psychres.2021.114253

52. Hu Z, Yuan X, Zhang Y, Lu Z, Chen J, HuM. Reasoning, problem solving, attention/
vigilance, and working memory are candidate phenotypes of non-suicidal self-injury in
Chinese Han nationality.Neurosci Lett. (2021) 753:135878. doi: 10.1016/j.neulet.2021.135878
frontiersin.org

https://doi.org/10.1111/sltb.2016.46.issue-5
https://doi.org/10.1016/j.psychres.2021.114253
https://doi.org/10.1016/j.psychres.2021.114253
https://doi.org/10.1016/j.neulet.2021.135878
https://doi.org/10.3389/fpsyt.2024.1442930
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Are the functions of non-suicidal self-injury associated with its persistence and suicide risk in university students? Insights from a network analysis
	1 Introduction
	2 Materials and methods
	2.1 Sampling procedures
	2.2 Measures
	2.2.1 NSSI and its functions
	2.2.2 Depressive symptoms
	2.2.3 Anxiety symptoms
	2.2.4 Psychotic-like experiences
	2.2.5 Dissociation
	2.2.6 Insomnia
	2.2.7 Suicide risk

	2.3 Data analysis

	3 Results
	3.1 The general characteristics of the sample
	3.2 The network
	3.3 Node centrality and predictability
	3.4 Network stability and accuracy

	4 Discussion
	4.1 Main findings
	4.2 Limitations
	4.3 Conclusions and implications

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


