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Abstract This study examined associations of peer social-
ization and selection, over time, with nonsuicidal self-injury
(NSSI) among 5,787 (54.2 % females) Chinese community
adolescents. Both effects were tested using two aspects of
adolescents’ friendship networks: the best friend and the
friendship group. Participants completed questionnaires
assessing NSSI, depressive symptoms and maladaptive im-
pulsive behaviors at two waves of time over a 6-month
period. Results showed that even after controlling for the
effects of depressive symptoms and maladaptive impulsive
behaviors, the best friends’ engagement in NSSI still signif-
icantly predicted adolescents’ own engagement in NSSI.
Adolescents’ friendship groups’ NSSI status also signifi-
cantly predicted their own NSSI status and frequency.
Additionally, adolescents with NSSI tended to join peer
groups with other members also engaging in NSSI.
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Nonsuicidal self-injury (NSSI), the socially unacceptable,
deliberate, direct destruction of body tissue without con-
scious suicidal intent (Favazza 1998; Nock 2010), has be-
come a major public health concern in adolescents
(Jacobson and Gould 2007). The lifetime prevalence esti-
mates for NSSI among adolescents vary from 5.5 % to
30.7 %, the 12-month prevalence rates vary from 7.5 % to
37.2 %, and the 6-month prevalence rates vary from 13.9 %
to 16.3 % (Muehlenkamp et al. 2012). This large discrep-
ancy in the prevalence estimates of NSSI may partly result
from the different methodologies for assessing NSSI used
across studies (i.e., single item vs. checklist vs. open-ended
questions). NSSI is an indicator of various psychosocial
disturbances and a potent predictor of suicide attempts in
adolescents (Esposito et al. 2003; Jenkins et al. 2002;
Muehlenkamp and Gutierrez 2007). Given the prevalence
and clinical significance of NSSI, understanding why ado-
lescents engage in this behavior is of particular importance.

Peer influence, or peer socialization, may be one of the
sources of involvement in NSSI among adolescents
(Heilbron and Prinstein 2008). Adolescents’ engagement in
NSSI may be predicted by the extent to which they perceive
that their peers engage in similar behaviors. Evidence
supporting the peer influence effect on NSSI comes from
clinical studies. For instance, Rada and James (1982) exam-
ined hospital records of acts of urethral self-injury by insertion
of a foreign body in six male patients. Analysis of the temporal
sequence of these self-injurious acts and relationships among
the self-injurers indicated that each new incident occurred
following direct personal contact with a previous self-injurer.
Also using archival data, Ghaziuddin et al. (1992) reviewed
psychiatric charts, social workers’ reports, school reports and
nursing observations of a group of adolescent inpatients with
self-cutting behaviors. Findings showed that two patients cut
themselves as a pair on two occasions and two others cut
themselves within 3 days following a similar incident on the
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unit. In another study, Walsh and Rosen (1985) prospectively
recorded the occurrence or nonoccurrence of self-mutilation
among 25 adolescent psychiatric patients over a 1-year period.
Self-mutilation contagion was defined as two or more acts of
self-mutilation that involved two or more individuals and
occurred on the same day or consecutive days. Using sample
run tests, this study confirmed that self-mutilative acts were
bunched or clustered in time across participants, suggesting
that the adolescents were triggering the behavior in each other
or that staff or other peers’ responses to the act of NSSI led to
the contagion. Using the same definition of contagion and the
same methodology as in Walsh and Rosen’s study, the phe-
nomenon of NSSI contagion was also demonstrated by Rosen
and Walsh (1989) and by Taiminen et al. (1998).

Apart from using other informants’ (i.e., social workers,
nurses and clinicians) reports, the peer influence effect on
NSSI in adolescent psychiatric patients was also examined
using participants’ self-reports of their own NSSI and their
perceptions of friends’ NSSI. In a study by Prinstein et al.
(2010), perceptions of friends’ self-injury was defined as the
average percentage of friends who a) had attempted to kill
themselves; b) had talked about wanting to hurt themselves
or about suicide; and ¢) seemed down about themselves
most of the time. This definition of friends’ self-injury was
very broad, including not only NSSI but also suicide at-
tempts and depression. After controlling for the effects of
participants’ own depressive symptoms, path analysis
showed that participants’ own NSSI was associated longi-
tudinally with higher levels of perceptions of friends’ self-
injury 9 months later. Perceptions of friends’ self-injury
were also associated longitudinally with adolescents’ own
NSSI 18 months later. Additionally, results suggested that
both selection and socialization effects were moderated by
gender; significant associations were revealed only in girls.

In addition to adolescent psychiatric patients, Prinstein et
al.’s (2010) study also included adolescent students from
Grades 6-8. Among this community sample, the frequency
of NSSI within the past year was obtained for both partic-
ipants and their best friends. Results from regression analy-
sis suggested that even after controlling for depressive
symptom as a longitudinal predictor for adolescents’ own
NSSI, adolescents’ best friends’ independent reports of
NSSI were still a significant longitudinal predictor. This
effect was again found only in gitls.

Other studies examining the peer influence effect on
NSSI among community samples also reveal that peers’
NSSI is influential to ones’ own NSSI. For example, 38 %
of adolescent participants with a recent history of NSSI in
Deliberto and Nock’s (2008) study reported learning the
behavior from peers. De Leo and Heller (2004) found
among 3,757 high school students that participants’ self-
reported exposure to deliberate self-harm (DSH) in friends
or family increased the risk for their own engagement in
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NSSI more than three times. Hawton et al. (2002) reported
an even larger effect of DSH in friends, which increased the
risk for adolescents’ own DSH 5.17 times in girls and 6.99
times in boys. It should be noted, however, that the concept
of DSH included both NSSI and suicide attempt.

Evidence for the peer influence effect on NSSI among
nonclinical populations comes from not only self-report ques-
tionnaire studies, but also from experimental studies. In an
experiment conducted by Berman and Walley (2003), partic-
ipants were given the opportunity to self-administer electronic
shock while competing with a single fictitious opponent in a
reaction-time task. The intensity of participants’ self-
administered electric shock was found to be positively asso-
ciated with that of their peer “opponents”. When participants
perceived that their peer “opponents” increased the intensity
of'the self-administered electric shock, they tended to increase
their own shock intensity. Using the same competitive reac-
tion time task as that in Berman and Walley’s study, Sloan et
al. (2006) led participants to believe that they were completing
the task with a group of four opponents rather than a single
opponent. Participants were exposed either to high—, low—, or
mixed-self-aggressive group normative information, or were
provided no normative information. Results showed that par-
ticipants’ selected shock intensity was largely influenced by
group norms, such that participants being assigned to the high-
self-aggressive group selected high shock intensity while
those in the low-self-aggressive group selected low intensity.

The studies reviewed above suggest peer influence as one
potential cause of adolescent NSSI. The mechanism and the
importance of peer influence, however, are not clear. This may
be partly due to several limitations of previous peer influence
studies on NSSI. First, the majority of influence studies have
not separated the effect of peer selection from that of peer
socialization, or what might more generally be called “peer
influence”. The peer selection effect refers to the fact that
adolescents tend to select friends who are similar to themselves.
The peer socialization effect, on the other hand, refers to the
fact that peers’ engagement in specific behaviors may increase
the likelihood of similar behaviors among others. Many of the
studies reviewed above have documented the co-occurrence of
NSSI among several individuals, but have not specifically
suggested an active peer influence (socialization) effect on
NSSI (De Leo and Heller 2004; Deliberto and Nock 2008;
Ghaziuddin et al. 1992; Hawton et al. 2006; Rada and James
1982; Rosen and Walsh 1989; Taiminen et al. 1998; Walsh and
Rosen 1985).

A second concern regarding previous peer influence
studies on NSSI is that they did not include both aspects
of adolescent’s peer group networks: the best friend and the
friendship group. Some of them did not even distinguish the
two aspects (e.g., Walsh and Rosen 1985). Although the best
friends and the friendship groups overlap to some extent,
they may exert differential influences on adolescents. On the
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one hand, if adolescents want to please or be like the close,
intimate friends, these close friends would be very influen-
tial for adolescents. On the other hand, if adolescents want
to feel a sense of belongingness to a group and participate in
the experiences that are relevant to the group, the friendship
group will be influential. Findings from existing studies
indicate the dyad influence on NSSI within both clinical
and nonclinical settings (Ghaziuddin et al. 1992; Prinstein et
al. 2010; Rosen and Walsh 1989). With the exception of the
experimental study conducted by Sloan et al. (2006), little
data, however, has been reported on the friendship group
influence on NSSI.

With the exception of Prinstein et al.’s (2010) study, a third
limitation of previous studies is that they cannot rule out the
possibility that “third variables” may explain the co-
occurrence of NSSI among individuals. It is possible that the
seeming contagion effect of NSSI is due to some common risk
factors shared by individuals. Prinstein et al. controlled for one
of the robust risk factors for NSSI in their study, depressive
symptoms, and demonstrated that the best friends’ NSSI still
affected adolescents’ own engagement in NSSI above and
beyond the effect of adolescents’ depressive mood. Another
risk factor of NSSI that needs special attention in studying
peer influence effect is adolescents’ engagement in maladap-
tive impulsive behaviors (e.g., binge eating, alcohol abuse,
substance abuse, and aggressive behaviors). This is not only
because maladaptive impulsive behaviors have often been
found to co-occur with NSSI in adolescents (De Leo and
Heller 2004; Hawton et al. 2006; Hilt et al. 2008; Patton et
al. 1997), but they have also been revealed as potent longitu-
dinal predictors for NSSI (You and Leung 2012; You et al.
2012). Moreover, numerous studies have demonstrated peer
involvement in maladaptive behaviors (e.g., substance use,
alcohol use, cigarette smoking and sexual risk behavior), to be
highly correlated with adolescents’ own involvement in such
behaviors (Andrews et al. 2002; Henry et al. 2007; Urberg et
al. 1997). Thus, it would be of interest to examine the peer
influence effect on NSSI after controlling for adolescents’
engagement in maladaptive impulsive behaviors as a longitu-
dinal predictor for NSSI.

To address the limitations of previous studies, the present
study examined the association of peer selection and social-
ization with adolescent NSSI using two aspects of the ado-
lescent’s friendship networks, the best friend and the
friendship group, as predictors. We included gender as a
moderator because gender differences have been found in
both peer socialization and selection effects (Hawton et al.
2002; Prinstein et al. 2010). We also controlled for the
effects of adolescents’ depressive symptoms and their en-
gagement in maladaptive impulsive behaviors. Based on
findings of previous studies, we hypothesized that both
adolescents’ best friends and their friendship groups may
exert socialization and selection effects on NSSI.

Method
Participants

Participants were recruited from eight co-educational high
schools (five of the schools are Band 1 schools and the other
three are Band 2 schools) distributed in eight districts in
Hong Kong and were surveyed twice over a 6-month inter-
val. We initially contacted these eight schools and because
none of them declined to participate in this study, we did not
contact other schools. At Time 1 (T1), 6,911 adolescents
(52.6 % female) participated. Thanks to the cooperation of
school authorities and their strong encouragement for their
students to participate in this study, student participation
rates were close to 99 % in all schools. Participants aged
between 12 and 18 years (M=14.63 years, SD=1.25) and
studied in Grades 711 at T1. At Time 2 (T2), 6,831 ado-
lescents (52.6 % female) were included and 5,787 (54.2 %
female) of them were retained from the T1 sample. The
participant retention rate was 84.7 %. Attrition was mainly
due to students transferring to other schools or being absent
from school on the day of assessment. Comparisons be-
tween the retained and the attrited samples revealed no
significant differences on all studied variables.

Procedure

All students from the participating schools were invited to
participate in this study, yet participation was on a voluntary
basis. We obtained written informed consent from partici-
pants’ parents before the testing. Both of the adolescent and
parental informed consent rates were about 99 %. During
each assessment, the same questionnaires were group ad-
ministered in classrooms of 35—42 students under the super-
vision of school personnel. A unique ID number for each
student was created for data-matching purpose. Participants
were assured strict confidentiality of the collected data. Only
research personnel had access to the questionnaires. All
testing materials and procedures were approved by the
Ethics in Human Research Committee of the Chinese
University of Hong Kong.

Measures

Nonsuicidal Self-injury (NSSI) Seven NSSI behaviors, i.e.,
self-cutting, burning, biting, punching, scratching skin,
inserting objects to the nail or skin, and banging the head
or other parts of the body against the wall, were assessed in
the present study. Participants were asked “In the past
6 months, have you engaged in the following behaviors to
deliberately injure yourself but without suicidal intent?”” All
the seven NSSI behavior items were rated on a 4-point scale,
ranging from 0 “never”, 1 “once or twice”, 2 “three to five
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times” to 3 “six times or more”. A dichotomous variable of
NSSI status was computed based on the seven items. It was
coded “0” when participants endorsed “never” on all seven
NSSI items, and it was coded “1” when participants reported
having engaged in one or more NSSI acts. A continuous
variable of NSSI frequency was also computed by summing
up the scores of all seven items. This scale had a Cronbach’s
alpha of 0.86 and 0.84 for the T1 and T2 data, respectively.

Maladaptive Impulsive Behaviors (MIB) We assessed 10
maladaptive impulsive behaviors including binge eating,
spending sprees, falling in love at first sight, verbal out-
bursts, physical fights, physical threats, physical assaults,
property damage, alcohol abuse and substance abuse. These
items were derived from the impulsivity section of the
Revised Diagnostic Interview for Borderlines (DIB-R;
Zanarini et al. 1989). Participants rated the frequency of
engaging in these behaviors during the past 6 months using
a 4-point scale, ranging from 0 “never”, 1 “once or twice”, 2
“three to five times” to 3 “six times or more”. This scale had
a Cronbach’s alpha of 0.69 for the T1 data and 0.73 for the
T2 data in this study.

Depressive Symptoms (DEP) We assessed depressive symp-
toms using the Chinese version of the Depression subscale
of the short Depression Anxiety Stress Scale (DASS21;
Taouk et al. 2001). The DASS-21 has good convergent
and discrimant validities (Antony et al. 1998). Sample items
of the DEP included “I felt that life was meaningless”, “I
couldn’t seem to experience any positive feelings at all”,
and “I felt that I had nothing to look forward to”. Responses
were made on a 4-point scale (0=do not apply to me at all
and 3=apply to me very much or most of the time). This
scale had a Cronbach’s alpha of 0.87 and 0.86 for the T1 and
T2 data, respectively.

Friendship Selection To identify participants’ best friend
and to define peer friendship groups, participants named a
maximum of five of their close friends in the class (Urberg
et al. 1997), starting with their most important friend, then
the second best friend, and so on (Wang et al. 2006).
Participants were free to nominate either same-sex or
other-sex classmates as their best friends. They were
instructed to put number one next to the name of their first
best friend, and number two next to the name of their second
best friend, and so forth.

Data Analysis
To examine the best friends’ influence on NSSI, we first
identified reciprocated best friend dyads (i.e., both persons

identified each other as the first best friend) within the T1
and T2 data, respectively. Within the T1 data, 1,223
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reciprocated best friend dyads were identified. Within the
T2 data, 1,506 dyads were identified. We randomly deleted
one participant’s data in all cases of best friend reciprocity
(i.e., 1,223 and 1,506 cases were deleted respectively for the
T1 and T2 data). This was because in each case of recipro-
cated best friend dyad, participants’ data were used twice—
once as the target participant and once as the very best friend
(Prinstein et al. 2010). Deletion of the other half of the
reciprocated best friends led to similar results to those
reported below. The final T1 sample thus included 5,688
adolescents, with a mean age of 14.76 years (SD=1.32). The
final T2 sample included 5,325 participants, with a mean
age of 15.23 years (SD=1.76). Combining the reduced T1
and T2 datasets, we obtained a sample of 3,906 participants
who completed both waves of assessment.

We then computed bivariate correlations among all study
variables with the combined and reduced dataset (N=3,906).
To examine the best friends’ socialization and selection as
predictors of NSSI status (frequency), we performed two
separate longitudinal cross-lag logistic (multiple) regression
analyses. To examine the best friends’ socialization effect,
we used T2 participants’ own NSSI status (frequency) as the
dependent variable. Independent variables included T1 par-
ticipants’ own NSSI status (frequency) entered in an initial
block, T1 participants’ own MIB and DEP scores entered in
a second block, and T1 best friends’ NSSI status (frequency)
entered in a third block. To examine the best friends’ selec-
tion effect, we used T2 best friends” NSSI status (frequency)
as the dependent variable. Independent variables included
T1 best friends’ NSSI status (frequency) entered in an initial
block, T1 best friends” MIB and DEP scores entered in a
second block, and T1 participants’ own NSSI status
(frequency) entered in a third block. We also examined
whether the best friends’ NSSI status at T1 predicted par-
ticipants’ initiation of NSSI at T2 by performing another
logistic regression. In this analysis, the dependent variable
was membership in one of two groups: a) adolescents with-
out NSSI at both T1 and T2 and b) adolescents without
NSSI at T1 but initiating NSSI at T2. Independent variables
included adolescents’ own MIB and DEP scores at T1
entered in the first block and the best friends’ NSSI status
at T1 entered in the second block.

To examine the peer groups’ influence effects on NSSI,
we first defined peer friendship groups separately for T1 and
T2 data by conducting social network analysis using
UCINET 6 (Borgatti et al. 2002). Friendship group mem-
bers were adolescents belonging to a peer group of at least
three persons (Paxton et al. 1999; Wang et al. 2006). The
allocation to friendship group membership was restricted to
members with reciprocal ties (bilateral nominations). If mo-
re than one group was eligible, membership was decided by
position nomination of the members (i.e., giving more
weight to friends who were nominated as closer friends).
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Independent sample #-tests comparing adolescents who were
and were not assigned to a friendship group revealed no
significant differences on all studied variables, indicating no
average bias in participant selection. We defined the friend-
ship group NSSI status as a dichotomous variable. It was
coded “0” when all the other members of the group had no
NSSI acts, and it was coded “1” when one or more of the
other group members had NSSI behaviors.

To study the peer group selection and socialization
effects on NSSI, we conducted three stages of analyses.
First, we used analysis of variance to determine whether
there was less within-friendship-group than between-
friendship-group variance on NSSI status after consider-
ation of the within-group similarities in NSSI correlates,
i.,e., MIB and DEP. Second, we examined cross-
sectional correlations between friendship group NSSI
status and friendship group means of MIB and DEP
separately for T1 and T2 data. Third, as in examining
the best friends’ socialization and selection effects, we
performed two separate longitudinal cross-lag logistic
regression analyses and two multiple regression analyses
to examine peer group socialization and selection effects
on the status and frequency of NSSI, respectively. Peer
group socialization effect on NSSI status (frequency)
was modeled by the effects of T1 friendship group
NSSI status on T2 individual NSSI status (frequency),
controlling for T1 individual NSSI status (frequency),
MIB and DEP. Peer group selection on NSSI status
(frequency) was modeled by the effects of T1 individual
NSSI status (frequency) on T2 friendship group NSSI
status, controlling for T1 friendship group NSSI status,
MIB and DEP. Additionally, we conducted another lo-
gistic regression analysis examining whether friendship
group NSSI status at T1 predicted participants’ own
initiation of NSSI at T2. The dependent variable was
membership in one of two groups: a) adolescents with-
out NSSI at both T1 and T2 and b) adolescents without NSSI
at T1 but initiating NSSI at T2. Independent variables
included adolescents’ own MIB and DEP scores at T1
entering in the first block and the friendship group
NSSI status at T1 entering in the second block.

Results
Descriptive Analyses of NSSI

Among the T1 sample, 12.7 % (n=869) endorsed one or more
of the seven NSSI behaviors in the past 6 months, with females
(15.1 %, n=546) being significantly more likely than males
(10.0 %, n=323) to conduct NSSI, x* (1, N=6,859)=40.82,
p<0.001. Overall, about 44.4 % (n=386) of the T1 self-injurers
conducted NSSI once or twice in the preceding 6 months,
while 55.6 % (n=483) of them conducted NSSI repetitively
(three times or more). Among the T2 sample, 9.2 % (n=621)
reported having engaged in at least one NSSI behavior in the
past 6 months. Females (10.8 %, n=382) were also significant-
ly more likely than males (7.5 %, n=239) to conduct NSSI, y*
(1, N=6,749)=22.23, p<0.001. Among T2 self-injurers, about
38.3 % (n=238) conducted NSSI once or twice in the preced-
ing 6 months, and the other 61.7 % (n=383) conducted NSSI
repetitively. Additionally, 167 participants (3.1 % of the T2
sample) initiated NSSI at T2 (no NSSI at T1).

The Best Friends’ Influence Effects on NSSI

Table 1 presents bivariate correlations among all study vari-
ables. To reduce the likelihood of Type I errors, all correla-
tion coefficients were only considered statistically
significant with an alpha level of 0.001. Within both partic-
ipants and their best friends, results revealed significant
associations between NSSI status at T1 and T2, as well as
significant relations of T1 NSSI status to T1 MIB, and to T1
DEP. Moreover, best friends’ NSSI status at T1 was signif-
icantly associated with adolescents’ own NSSI status at both
T1 and T2. Adolescents’ own NSSI status at T1 was also
significantly associated with best friends’ NSSI status at T2.

To examine the socialization and selection effects exerted
by participants’ best friends on NSSI status and frequency,
we conducted two separate longitudinal cross-lag logistic
regressions and two multiple regressions as described in the
Data Analysis section. We initially included gender as a
moderator of the effects in all equations and age as a
covariate. Since the main effects and the moderating effects

Table 1 Means and standard

deviations of and bivariate cor- Variable 2 3 4 5 6 7 8
relations between all study
variables 1. T1 participant’s NSSI status -
2. T1 best friend’s NSSI status ~ 0.12°  —
3. T1 participant’s MIB 030" 011" -
4. T1 best friend’s MIB 0.09° 036" 015 -
NSST nonsuicidal self-injury; 5. T1 participant’s DEP 031" 006 040" 0117 -
MIB maladaptive impulsive be- 6. T1 best friend’s DEP 008" 034" 012" 050" 011" -
haviors; DEP depressive 7. T2 participant’s NSSI status ~ 0.44"  0.09° 023" 007" 024"  0.06 -
symptoms 8. T2 best friend’s NSSI status ~~ 0.07° 035" 008" 025" 004 025 015" -
p<0.001
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of gender were not significant in any equations and results
with and without age did not differ significantly, we re-
moved gender and age from the final models.

Results for the two final logistic regression models
predicting NSSI status are presented in Table 2. In the
logistic regression model examining the socialization effect,
T1 best friends’ NSSI status was significant in predicting T2
participants’ own NSSI status after controlling for T1 par-
ticipants’ own NSSI status, MIB and DEP. This suggests
that having a best friend who had engaged in NSSI at T1
may significantly enhance the risk for participants engaging
in NSSI at T2. Regarding the peer selection effect, the result
did not reach statistical significance. Youth who had en-
gaged in NSSI at T1 did not tend to have a best friend at
T2 who also engaged in NSSIL.

Results for the two multiple regression models predicting
NSSI frequency are presented in Table 3. In the multiple
regression model examining the socialization effect on NSSI
frequency, T1 best friends’ NSSI frequency was not signif-
icant in predicting T2 participants’ own NSSI frequency
after controlling for T1 participants’ own NSSI frequency,
MIB and DEP. Regarding the best friends’ selection effect,
T1 participants’ own NSSI frequency was again not signif-
icant in predicting T2 best friends’ NSSI frequency after
controlling for T1 best friends’ NSSI frequency, MIB and
DEP. These results suggest that adolescents’ NSSI frequen-
cy was not significantly affected by their best friends’ NSSI
frequency, and vice versa.

We also examined how the best friends” NSSI status at T1
impacted the initiation of NSSI at T2 by conducting another

logistic regression analysis. Results are summarized in
Table 4. Results showed that the best friends” NSSI status at
T1 did not significantly differentiate between those who initi-
ated NSSI later and those who did not. This suggests that the
engagement in NSSI by participants’ best friends could not
successfully predict participants’ own initiation of NSSI at T2.

The Friendship Groups’ Influence Effects on NSSI

Description of the Participants Being Selected into Friend-
ship Groups We indentified 647 friendship groups for the
T1 data. Of the original T1 sample of 6,911 adolescents,
2,407 were selected into friendship groups. The friendship
group sample, as compared to the non-friendship group
sample, included significantly more girls (64.2 % vs.
46.5 %), x* (1, N=6911)=196.27, p<0.001; and older ad-
olescents (mean age of 14.69 years vs. 10.61 years),
#(6,881)=3.94, p<0.001. Friendship group sizes ranged
from three to five adolescents: 51.5 % of the groups
consisted of three, 28.3 % of four, and 20.2 % of five
adolescents. The majority of friendship groups (90.4 %, n
=585) consisted of adolescents with the same sex. Among
these same-sex friendship groups, 64.6 % (n=378) were
female groups and 36.4 % (n=207) were male groups.

For the T2 data, 747 friendship groups were identified.
Of the original 6,821 T2 participants, 2,779 were selected
into friendship groups. The T2 friendship group sample also
included significantly more girls (61.2 % vs. 46.7 %), x° (1,
N=6911)=139.18, p<0.001, and older adolescents (mean
age of 14.70 years vs. 12.83 years), #(6,821)=2.32, p<0.05,

Table 2 Hierarchical logistic

regression analyses examining Predictor SE Wald OR (95 % CI) AR
the best friend socialization and
selection effects on NSSI status Socialization: T2 individual NSSI status
Block 1 24.6 %
T1 individual NSSI status 272 0.3 438457 15.12(11.72, 19.49)
Block 2 3.0%
T1 individual MIB 0.05  0.02 4.60° 1.05 (1.00, 1.10)
T1 individual DEP 0.09 0.02 36.917" 1.10 (1.07, 1.13)
Block 3 03 %
TI best friend’s NSSI status 044  0.17 6.78"" 1.56 (1.12, 2.17)
Total R*=27.9 %
Selection: T2 best friends’ NSSI status
Block 1 17.1 %
TI best friend’s NSSI status 232 0.14  261.08™"  10.18 (7.68, 13.49)
Block 2 43 %
T1 best friend’s MIB 0.08  0.02 11417 1.08 (1.03, 1.13)
T1 best friend’s DEP 0.09  0.02 26.75" 1.10 (1.06, 1.14)
NSSI nonsuicidal self-injury; Block 3 0.2 %
MIB behavioral impulsivity; T1 individual NSSI status 036  0.19 3.49 1.43 (0.98, 2.07)

DEP depression
* p<0.05 “p<0.01 " p<0.001

Total R*=21.6 %
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Table 3 Hierarchical multiple

regression analyses examining Predictor

B SE Jé] t A R?

the best friend socialization and
selection effects on NSSI
frequency Block 1

T1 individual NSSI frequency
Block 2

T1 individual MIB

T1 individual DEP

Block 3

T1 best friend’s NSSI frequency

Socialization: T2 individual NSSI frequency

Selection: T2 best friends’ NSSI frequency

Block 1

T1 best friend’s NSSI frequency

Block 2

T1 best friend’s MIB

T1 best friend’s DEP

Block 3

T1 individual NSSI frequency

NSSI nonsuicidal self-injury;
MIB behavioral impulsivity;
DEP depression

* p<0.001

232 %
0.62 0.02 0.48 32.91"
1.1 %
0.03 0.01 0.06 3717
0.03 0.01 0.08 4.55"
0.0 %
0.00 0.00 -0.01 -0.35
Total R?=24.3 %
22.1 %
0.58 0.02 0.45 29.46"
1.0 %
0.02 0.01 0.05 3.05"
0.03 0.01 0.07 3.82°
0.0 %
-0.01 0.00 -0.00 -0.04

Total R*=23.1 %

than the non-friendship group sample. Friendship group
sizes ranged from three to five adolescents: 48.6 % of the
groups consisted of three, 32.5 % of four, and 18.9 % of five
adolescents. The majority of friendship groups (92.4 %, n=
690) consisted of adolescents with the same sex. Among
these same-sex friendship groups, 60.7 % (n=419) were
female groups and 39.3 % (n=271) were male groups.

A friendship group was considered stable if at least 50 %
of the members at T1 were still together in a friendship
group at T2. This is the same definition of group stability
used by Urberg et al. (1997). Defined this way, 55.0 % (n=
356) of the T1 friendship groups were stable. Friendship
group membership for an adolescent was considered stable
if their T1 group was stable and they continued membership
in that group. Defined this way, 41.6 % of adolescents were
in stable groups from T1 to T2.

Intra- versus Inter-friendship Group Variability in NSSI
Because, within individuals, NSSI frequency was related
to MIB and DEP, the possibility that members of friendship
groups were similar on MIB and DEP was first considered.
To examine this question, we conducted analyses of vari-
ance (ANOVAs) to compare within- and between-friendship
group variance on these measures. Analyses were conducted
separately for T1 and T2 data. For the T1 data, the ANOVA
did indicate greater between-group than within-group dif-
ferences in MIB, F(646, 1752)=1.46, p<0.001, 772=0.35,
and DEP, F(646, 1706)=1.35, p<0.001, 1*=0.34. Thus,
MIB and DEP were entered as covariates in the analysis
examining T1 NSSI status.

To ascertain whether members of friendship groups resem-
bled one another with respect to NSSI status after controlling
for group similarities observed on MIB and DEP, we performed

Table 4 Hierarchical logistic regression predicting the initiation of NSSI in T2 by the best friends” engagement in NSSI in T1

Predictor B SE Wald OR (95 % CI) A R?
Block 1 6.1 %
T1 individual MIB 0.09 0.04 6.57" 1.10 (1.02, 1.18)

T1 individual DEP 0.13 0.03 26.89" 1.14 (1.08, 1.20)

Block 2 0.3 %
T1 best friend’s NSSI status 0.47 0.27 3.06 1.60 (0.95, 2.71)

Total R*=6.4 %

The dependent variable was membership in one of two groups: one of adolescents without NSSI at both T1 and T2 and the other of adolescents
without NSSI at T1 but initiating NSSI at T2. NSSI nonsuicidal self-injury; MIB behavioral impulsivity; DEP depression

* p<0.05 " p<0.001
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an analysis of covariance (ANCOVA) in which T1 NSSI status
was the dependent variable and T1 MIB and DEP were entered
as covariates. The ANCOVA was significant, F(646, 1691)=
1.17, p<0.01, partial 777=0.31, indicating significantly less
within- than between-group variance in T1 NSSI status, despite
significant covariation with MIB and DEP.

For the T2 data, the ANOVA also indicated greater
between-group than within-group differences in MIB,
F(746, 2032)=1.25, p<0.001, 1*=0.31, and DEP, F(746,
2002)=1.32, p<0.01, *=0.33. Thus, MIB and DEP were
entered as covariates in the analysis examining T2 NSSI
status. As the analysis used with the T1 data, we performed
an ANCOVA in which T2 NSSI status was the dependent
variable and T2 MIB and DEP were the covariates. The
ANCOVA was significant, F(746, 1969)=1.17, p<0.01,
partial 7°=0.31, indicating significantly less within- than
between-group variance in T2 NSSI status, despite signifi-
cant covariation with MIB and DEP.

It was concluded that, independent of the psychological
status of the groups, friendship groups could be character-
ized by their NSSI status.

Correlations Between Friendship Group NSSI Status and
Friendship Group MIB and DEP Since the previous analy-
ses indicated that friendship groups could be characterized
by NSSI status, we conducted correlation analyses to examine
the association between friendship group NSSI status and
friendship group MIB and DEP. Mean friendship group scores
of MIB and DEP were used as characterizations for each
group. As expected on the basis of the previous analysis with

individuals, T1 friendship group NSSI status significantly (p<
0.001) correlated with T1 friendship group MIB at 0.44, and
with DEP at 0.34. Similarly, T2 friendship group NSSI status
correlated with T2 friendship group MIB at 0.43, and with
DEP at 0.31 (»p<0.001 for both coefficients).

Peer groups’ Socialization and Selection Effects on NSSI To
examine the socialization and selection effects exerted by
friendship groups on NSSI status and frequency, two longi-
tudinal cross-lag logistic and multiple regression analyses
were again conducted, respectively. Results for the logistic
regressions are summarized in Table 5. In the logistic re-
gression examining the socialization effect, T1 friendship
group NSSI status was not significant in predicting T2
individual NSSI status after controlling for T1 individual
NSSI status, MIB and DEP. This suggests that being in a
group with other members having engaged in NSSI at T1
may not significantly enhance the risk for individuals en-
gaging in NSSI at T2. Regarding the peer group selection
effect, T1 individual NSSI status was significant in
predicting T2 friendship group NSSI status after controlling
for T1 friendship group NSSI status, MIB and DEP. Youth
who had engaged in NSSI at T1 tended to join a peer group
with other members also engaging in NSSI at T2.

Results for the multiple regression analyses are summarized
in Table 6. Regarding the peer groups’ socialization effect on
NSSI frequency, T1 friendship group NSSI status was signif-
icant in predicting T2 participants’ own NSSI frequency after
controlling for T1 participants’ own NSSI frequency, MIB and
DEP. This suggests that being in a group with other members

Table 5 Hierarchical logistic

regression analyses examining Predictor B SE Wald OR (95 % CI) AR
peer group socialization and se-
lection effects on NSSI status Socialization: T2 individual NSSI status
Block 1 23.1 %
T1 individual NSSI status 271 026 109.80""  15.04 (9.06, 24.96)
Block 2 4.4 %
T1 individual MIB 0.09  0.05 3.59 1.09 (1.00, 1.20)
T1 individual DEP 0.11  0.03 10.29" 1.11 (1.04, 1.19)
Block 3 0.7 %
T1 friendship group NSSI status ~ 0.55  0.31 2.88 1.24 (0.92, 2.30)
Total R*=28.1 %
Selection: T2 friendship group NSSI status
Block 1 24.9 %
T1 friendship group NSSI status ~ 2.75  0.26 11020 15.59 (9.34, 26.04)
Block 2 4.0 %
T1 friendship group MIB 023 0.07 11117 1.26 (1.10, 1.44)
T1 friendship group DEP 0.07  0.05 1.49 1.07 (0.96, 1.19)
NSSI nonsuicidal self-injury; Block 3 1.8 %
MIB behavioral impulsivity; T1 individual NSSI status 1.14 038 9.19" 3.12 (1.50, 6.50)

DEP depression
" p<0.01 ™" p<0.001

Total R*=28.2 %
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Table 6 Hierarchical multiple
regression analyses examining Predictor B SE B t AR
peer group socialization and se-
lection effects on NSSI Socialization: T2 individual NSSI frequency
frequency Block 1 28.4 %
T1 individual NSSI frequency 0.60 0.03 0.53 19.93"
Block 2 0.9 %
T1 individual MIB 0.02 0.02 0.04 1.38
T1 individual DEP 0.03 0.01 0.07 242"
Block 3 0.3 %
T1 friendship group NSSI status 0.20 0.10 0.05 1.98"
Total R*=29.6 %
Selection: T2 friendship group NSSI status
Block 1 18.8 %
T1 friendship group NSSI status 0.40 0.03 0.43 14.07"
Block 2 2.6 %
T1 friendship group MIB 0.03 0.01 0.15 427"
T1 friendship group DEP 0.01 0.00 0.05 1.32
NSSI nonsuicidal self-injury; Block 3 23 %
MIB behavioral impulsivity; T1 individual NSSI frequency 0.04 0.01 1.56 507"

DEP depression
" p<0.05 " p<0.001

Total R*=23.7 %

having engaged in NSSI might increase adolescents’ own
NSSI frequency. Regarding the peer groups’ selection effect,
T1 individual NSSI frequency was also significant in
predicting T2 friendship group NSSI status after controlling
for T1 friendship group NSSI status, MIB and DEP.

We also examined whether the friendship group NSSI
status at T1 influenced participants’ own initiation of NSSI
at T2 by conducting another logistic regression analysis.
Results are summarized in Table 7. Results showed that T1
friendship group NSSI status did not significantly differentiate
between adolescents who initiated NSSI later and those who
did not. This suggests that the engagement in NSSI at T1 by
other members in adolescents’ friendship group could not
successfully predict participants’ own initiation of NSSI at T2.

Discussion

This study examined the peer socialization and selection ef-
fects on adolescent NSSI as predicted from two aspects of

adolescents’ friendship networks: the best friend and the
friendship group. Regarding the socialization effects, after
controlling for depressive symptoms and maladaptive impul-
sive behaviors, adolescents’ best friends’ NSSI status signif-
icantly predicted adolescents’ own NSSI status over a 6-
month period. On the other hand, adolescents’ friendship
groups’ NSSI status longitudinally predicted adolescents’
own NSSI frequency. Regarding the selection effects, adoles-
cents with NSSI tended to join peer groups with other mem-
bers also conducting NSSI. Adolescents with frequent NSSI
might also be likely to join some peer groups with other
members also engaging in NSSI frequently.

Best Friends’ Influence on NSSI

The best friends’ influence effect on NSSI revealed in this
study is consistent with previous clinical reports and
nonclinical studies (Ghaziuddin et al. 1992; Prinstein et al.
2010; Rosen and Walsh 1989). Clinical studies have docu-
mented that the contagion effect of NSSI occurred repeatedly

Table 7 Hierarchical logistic re-

gression predicting the initiation Predictor B SE Wald OR (95 % CI) AR
of NSSI in T2 by the friendship
group NSSI status in T1 Block 1 5.8 %
T1 individual MIB 0.15  0.07 501" 1.16 (1.02, 1.33)
T1 individual DEP 0.09 004 467" 1.10 (1.01, 1.19)
NSSI nonsuicidal self-injury; Block 2 0.3 %
MIB behavioral impulsivity; T1 friendship group NSSI status 043 043  0.99 1.54 (0.66, 3.61)
DEP depression Total R2=6.1 %
* p<0.05
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for specific dyads. Our result is also in line with previous
research revealing the best friends’ influence on other negative
behaviors, such as smoking and alcohol use among adoles-
cents (e.g., Harakeh et al. 2007; Urberg et al. 1997). Our
finding of the best friends’ influence as a predictor of NSSI
concurs with Bandura’s Social Learning Theory (Bandura
1986), indicating that individuals observe, model and imitate
behavior of other important persons in their environment.
According to this theory, the best friends set an example as a
role model for adolescents, and therefore, their NSSI status
may be predictive of adolescents’ own NSSI status.

This study also examines possible mechanisms through
which adolescents’ own NSSI is related to their best friends’
NSSI. Previous studies suggest that adolescents with certain
vulnerabilities, e.g., low self-esteem, may be especially like-
ly to copy NSSI to deal with their problems (Claes et al.
2010). By including two frequently reported vulnerability
factors of NSSI, i.e., depressive symptoms and maladaptive
impulsive behaviors, this study showed that after controlling
for the predictive abilities of both factors, the best friends’
NSSI was still longitudinally associated with adolescents’
own NSSI. This suggests that the association might not be
due to adolescents’ depressive mood or impulsivity.

Another possible mechanism explaining the association
between adolescents’ and their best friends” NSSI may be
the direct discussion of NSSI, which may serve as a behavioral
reinforcement. Adolescents who are subject to their best
friends’ influence and decide to continue NSSI might have
difficulty with more conventional forms of intimacy. They
may find discussion of and engagement in deviant acts, such
as shared NSSI, to be compelling and exciting. These individ-
uals may then be likely to use NSSI to ensure a tight bond
within a relationship. It is also possible that teachers or other
peers’ responses to the act of NSSI lead to the contagion.
Teachers and/or other peers may give special attention and
care to those who engage in NSSI. Adolescents who want
others’ care and attention may then repeat this behavior.

The present study also tested gender differences in the
predictive ability of the best friends’ socialization on NSSI,
and revealed no significant findings. Previous studies dem-
onstrated mixed results in this regard. Prinstein et al. (2010)
found that the best friends’ socialization predicted NSSI in
girls only, while Hawton et al. (2002) revealed that the
association between peers’ and one’s own NSSI was stron-
ger in boys than in girls. Additionally, we also revealed no
significant age differences in predicting adolescents’ NSSI
by their best friends’ NSSI. Perhaps other than gender and
age, the family, school or community context are important
in determining the strength of the association. It should also
be noted that while significant, the bivariate correlations
between the best friends’ and ones’ own NSSI status at T1
and T2 were quite small. This indicates that while important,
there are also other variables related to the onset of NSSI.

@ Springer

Apart from examining the best friends’ socialization as a
predictor on NSSI status, this study also examined its predictive
utility on NSSI frequency. Results showed that adolescents’
NSSI frequency was not longitudinally associated with their
best friends’ NSSI frequency. The frequency of NSSI might be
predicted by other factors, e.g., psychological distress.

In this study, we examined not only the relation of the
best friends’ socialization to adolescents’ NSSI but also the
relation of the best friends’ selection to adolescents’ NSSI.
Results showed that adolescents with NSSI did not tend to
associate with best friends who were also engaging in NSSI.
This may be because adolescents’ selection of best friends
was based not only on shared deviant behaviors, but also on
other personality features.

Friendship Groups’ Influence on NSSI

Apart from demonstrating the best friends’ NSSI as a predictor
for adolescents” own NSSI, this study was also the first one to
examine the friendship groups’ NSSI status as a predictor for
adolescents’ NSSI using a longitudinal design. We found that
adolescents within friendship groups resembled each other
with respect to NSSI, even after we considered their similar-
ities on depressive symptoms and maladaptive impulsive be-
haviors. This similarity on NSSI may be due to friendship
groups’ socialization effect. Although the friendship group
NSSI status did not predict adolescents’ own NSSI status
and initiation at a later time, it did predict adolescents’ NSSI
frequency. This finding is consistent with that of the experi-
mental study assessing group norms and self-administered
electricity shock conducted by Sloan et al. (20006), as well as
those of previous studies revealing significant group influence
on other negative behaviors, such as binge eating, alcohol use
and smoking (Crandall 1988; Urberg et al. 1997). This finding
suggests that adolescents tend to conform to group norms
regarding the engagement in NSSI.

The similarity on NSSI across group members may also
be due to the selection effect, such that adolescents who had
already engaged in NSSI tended to join a peer group with
other members also engaging in NSSI. Given the relative
scarcity of NSSI among community adolescents, self-
injurers may regard their NSSI acts as weird and feel them-
selves as oddballs. They may thus want to join a group with
self-injuring members to feel a sense of belongingness.
Joining a self-injuring group may also reinforce and legiti-
mize adolescents’ own NSSI behaviors.

Limitations and Future Directions

This study sheds light on the over time relation of peer
socialization and selection to NSSI from adolescents’ best
friends and friendship groups. This study made significant
contributions to the extant literature. Several limitations,
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however, should be considered when interpreting findings
of this study.

First, despite the large sample size, all participants in this
study were Chinese high school students in Hong Kong. It is
unclear to what extent one can generalize our findings to
adolescents in other countries or cultures, or to populations of
older ages. Additionally, school leavers were not included in
this study and perhaps they should be, given that the out-of-
school population tends to manifest increased psychopathology
(Patton et al. 1997; Zweig et al. 2001) and also increased NSSI.

Second, some of the behaviors assessed for NSSI in this
study were rather mild and considered to be “low severity”
behaviors, e.g., self-biting. These behaviors are often ex-
cluded from studies examining more clinically relevant
NSSI. Additionally, the frequency of NSSI was relatively
low in this sample. Both factors may limit the generalizabil-
ity of the present findings to clinical samples.

Third, in this study, participants were limited to selecting
close friends from among their classmates. Given that ado-
lescents often form significant and meaningful friendships
outside of the classroom context, it follows that the reported
friendships may not necessarily reflect adolescents’ closest
relationships. It is thus worth to explore the peer influence
effect of NSSI when participants are not limited to a class-
room in their selection of close friendships.

Fourth, although we made attempts to control for
preexisting risk factors for NSSI, i.e., depressive symptoms
and maladaptive impulsive behaviors, it is possible that
NSSI may have covaried with some other factors not
assessed, such as interpersonal stressors, and these factors
may also account for the peer influence effects on NSSI.

Last but not least, because of the time and budget con-
straints, this study followed the participants for only two
waves over a 6-month period. It would be more fruitful if
future studies could follow NSSI in adolescents and their
friends for a longer period of time, as peer influence across
several years may have a large cumulative impact (Berndt and
Keefe 1995). Additionally, despite the longitudinal nature of
the design, this study was still studying associations.
Interpretation of the results should thus be made with caution.

Clinical Implications

Despite the limitations, this study has implications for
school prevention and intervention programs for NSSI.
First, given the socialization effects on NSSI from both
adolescents’ best friends and friendship groups, school
adolescents should be taught peer resistance skills in
order to prevent NSSI. Specific peer resistance training
programs working better with a close friend and work-
ing better in a group should also be designed separately.
Second, since adolescents with NSSI tend to join NSSI
groups, intervention program of NSSI may consider

group intervention, such as social norm intervention
(Perkins 2003).
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