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ABSTRACT 
 
 

Structural model of socioecological connectedness and  
non-suicidal self-injury among adolescents 

 
Ashley C. Baker 

Doctor of Philosophy, Psychological Sciences  
University of California, Merced, 2020 

Committee Chair: Jan L. Wallander  
 
 Adolescents who feel connected to people and their environments may be at a 
reduced risk for engaging in non-suicidal self-injury (NSSI). The objective of this study 
was to examine the longitudinal associations of socioecological connectedness with 
bullying victimization and depressive symptoms in early adolescence and with 
subsequent NSSI in mid-adolescence, and how these paths might differ between girls and 
boys. Using data from the Healthy PassagesTM project, adolescents (N=4115; 49.1% 
girls; non-Latinx Black, 31%; Latinx, 46%, and non-Latinx White, 23%) in the 7th grade 
reported perceptions of connections with their parents and family, peers, school, and 
neighborhood, as well as on bullying victimization and depressive symptoms, and their 
subsequent 10th grade (Mage=16.1) NSSI. Structural equation modeling indicated that in 
the overall sample the absence of NSSI behaviors in 10th grade was associated with 
higher perceptions of connections between adolescents and their families, both directly as 
well as indirectly through bully victimization and depressive symptoms three years 
earlier. Additionally, perceptions of higher school connectedness was indirectly 
associated with the absence of NSSI through bullying victimization and depressive 
symptoms. Paths to NSSI varied for girls and boys. Results further advance the 
understanding of longitudinal pathways from socioecological connectedness to NSSI in 
adolescent girls and boys.  
 
Keywords: NSSI, socioecological connectedness, bullying victimization, depressive 
symptoms, adolescence 

   
 



SOCIOECOLOGICAL CONNECTEDNESS AND NSSI 

 1 

Chapter 1: Introduction 
 

Non-suicidal self-injury (NSSI) is typically defined as the direct and intentional 
self-inflicted bodily harm, which includes cutting behaviors but excludes the explicit 
intent to die and culturally sanctioned forms of body modification such as tattoos (Nock 
& Favazza, 2009). As a serious public health concern among adolescents, NSSI predicts 
future suicide attempts in adolescents, even beyond the impact of previous suicide 
attempts (e.g., Asarnowet al., 2011; Guan, Fox, & Prinstein, 2012; Klonsky, May, & 
Glenn, 2013). NSSI onset typically occurs between the ages 12 and 16 years (Jacobson & 
Gould, 2007) and declines in later adolescence and into young adulthood (Monto, 
McRee, & Deryck, 2018). Recent prevalence estimates of past year NSSI in a non-
clinical sample of US adolescents was almost 18%, with girls reporting two times the 
prevalence compared to boys (23.8% vs 11.3%; Monto, McRee, & Deryck, 2018). 
Adolescents often report engaging in NSSI to temporarily lessen intense emotions (e.g., 
Klonsky, Victor & Saffer, 2014). Collectively, the above reasons underscore the 
importance of research during the early- to mid-adolescent developmental period, which 
is a high-risk time of NSSI.  

NSSI together with suicidal thoughts and attempts are considered forms of self-
harm behaviors. However, in juxtaposition, a suicide attempt is clinically classified as a 
nonfatal, self-inflicted destructive act with the explicit or implicit intent to die 
(Goldsmith, Pellmar, Kleinman, & Bunney, 2002). Although there are obvious 
differences between NSSI and suicide attempts, there is often conceptual, 
methodological, and empirical confounding of these behaviors. In addition, these 
behaviors share numerous risk factors (e.g., depression, family conflict, child abuse), and 
engaging in NSSI has been consistently linked to future suicide attempts among 
adolescents in general (e.g., Asarnow et al., 2011; Nock, & Kessler, 2006). Because 
research regarding NSSI is limited in the context of socioecological connectedness, we 
draw upon the broader self-harm behaviors literature for the study rationale. Such 
research will aid in further understanding the nuances of NSSI among adolescents, and 
potentially advance conceptualizing socioecological connectedness prevention and 
intervention efforts regarding this serious health-risk behavior. 
 
Socioecological Connectedness and NSSI among Adolescents 

The premise of our research is that adolescents who feel more connected to other 
people, especially parents and peers, as well as their environments, most typically schools 
and neighborhood/communities, will be less likely to engage in NSSI. Connectedness, a 
dynamic, multicomponent, complex factor, has been conceptualized as including aspects 
of observable characteristics, such as embeddedness and social integration, to more 
subjective psychological experiences, such as closeness, belonging, caring, and 
supporting relationships (e.g., Barber & Schluterman, 2008; Borowsky, Ireland, & 
Resnick, 2001; Resnick et al., 1997, Townsend & McWhirter, 2005). Connectedness is 
rooted in numerous theoretical frameworks, including attachment theory (Bowlby, 1958) 
and ecological systems theories (Bronfenbrenner, 1986). It is also a key component of the 
interpersonal theory of suicidal behavior (Joiner, 2005; Van Orden et al., 2010), which 
suggests that thwarted belonginess (an indicant of low social connectedness) is associated
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  which suggests that thwarted belonginess (an indicant of low social 
connectedness) is associated with suicide risk, in part, due to a crucial psychological need 
(i.e., social belonginess) not being adequately met. These frameworks serve as a 
foundation for understanding why connectedness may function as a protective factor in 
adolescent behaviors (Bernant & Resnick, 2009).  The National Center for Injury 
Prevention and Control at the Centers for Disease Control and Prevention (CDC) 
identified connectedness as a potential strategy for interventions to increase protective 
factors among youth in efforts to reduce suicidal behaviors and thoughts, including NSSI 
(2009, 2013).  

 
Socioecological Connectedness and NSSI among Adolescent Girls and Boys 

Limited studies have explicitly explored how pathways between socioecological 
connectedness and NSSI differ between adolescent girls and boys, with mixed result 
(e.g., Arango et al., 2018; Langille et al., 2015; Taliaferro et al., 2012; Yates et al., 2008). 
For example, one study found that connectedness with parents and non-parental adults 
(e.g., coaches and religious leaders) was associated with less NSSI in girls compared to 
boys (Taliaferro et al., 2012). Conversely, another study found that negative aspects of 
parenting (i.e., parental criticism and alienation), which includes overlapping themes of 
low parental connectedness, was associated with higher NSSI behaviors, particularly for 
adolescent boys (Yates et al., 2008). Consequently, there are reasons to speculate that the 
paths from socioecological connectedness to NSSI may differ between girls and boys 
(e.g., gendered socialization practices and norms), but we cannot advance strong 
hypotheses regarding gender differences here due to the lack of consistent findings in this 
area.  

 
Parent-Family Connectedness and NSSI among Adolescents 

Although adolescence is often a time of gaining independence from one’s parents, 
research suggests that adolescents want close relationships with their parents (Ungar, 
2004). Therefore, strong bonds between parents and adolescents can help protect youth 
from engaging in health risk behaviors, like NSSI (e.g., Resnick, Ireland, Borowsky, 
2004). Parent-family connectedness is defined as the extent to which adolescents feel 
loved, cared for, valued, and respected by their parents and family (e.g., Bernant & 
Resnick, 2009). Positive and healthy connections between adolescents and parents has 
consistently emerged as a robust negative predictor of suicidal thoughts and behaviors, 
including NSSI, in adolescents (e.g., Resnick et al., 1997, Bearman & Moody, 2004 
Kaminski et al., 2010; Taliaferro & Muehlenkamp, 2017). For example, higher levels of 
parent-family connectedness has been associated with lower risk of suicide attempts for 
adolescents in (Borowsky, Ireland, & Resnick, 2001). Although parent-family 
connectedness is likely the most important source in reducing and preventing NSSI in 
adolescents, connections with one’s peers, school, and neighborhood/community are 
likely important as well.  
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Peer connectedness and NSSI among Adolescents  
The emergence of strong peer relationships is one of the key developments in 

adolescence, and peers can have a positive or a negative influence on young people's 
health (Jacard, Blanton, & Dodge, 2005). Strong connections with prosocial peers can 
support positive health, with peer connections protecting against a broad range of health 
risk behaviors (e.g., Resnick et al., 1997). Peer connectedness has been defined as 
perceptions of support, caring, and trust between adolescents and their peer groups 
(Bernant & Resnick, 2009). Although limited work is available on peer connectedness 
and NSSI, one study found that the nomination of a self-selected best friend, indicating 
one salient aspect of connectedness with a peer, negatively predicted subsequent 
engagement in NSSI in a sample of clinical adolescents 11 months later (Prinstein et al., 
2010). Conversely, another study found that when controlling for family, school, and 
other-adult connectedness, higher levels of peer connectedness was associated with an 
increased risk of NSSI (Kaminski et al., 2010). In the broader self-harm literature, girls 
who felt socially isolated from their peers were more likely to report suicidal ideation, as 
were girls whose friends were not friends with each other, a marker of a less dense social 
network; whereas these associations were not significant for boys (Bearman & Moody, 
2004). 

 
School connectedness and NSSI among Adolescents  

Adolescents’ relationship to their school environment and adults at school can 
help shape their positive development. School connectedness reflects the adolescents’ 
sense of belonginess and bonding to one’s school (CDC, 2009; Resnick et al., 1997). 
Research has largely revealed school connectedness to be associated with reduced 
suicidal thoughts and behaviors (see Marraccini and Brier, 2017; Whitlock et al., 2014, 
for reviews). Aspects of school connectedness, including perceptions of school safety, 
greater teacher support, and fairness demonstrated by teachers, have been linked to lower 
incidence of suicidal thoughts and behaviors both cross-sectionally (Bearman & Moody, 
2004; Resnick et al., 1997) and longitudinally (Borowsky, Ireland, & Resnick, 2001). 
Among gay and lesbian high schoolers, school connectedness served as a particularly 
important protective factor against repetitive NSSI behaviors (Taliaferro & 
Muehlenkamp, 2017). Yet one study that included multiple domains of connectedness, 
did not find support for school connectedness on NSSI reduction among vulnerable 
adolescents (Foster et al., 2017). Overall, however, these studies suggest the importance 
of enhancing positive connections in the school environment to protect against self-harm 
behaviors.  

 
Neighborhood connectedness and NSSI among Adolescents  

Connection to others outside the family potentially affects adolescents’ health, 
highlighting the importance of neighborhood and community environments in 
adolescence (Leventhall & Brooks-Gunn, 2009). Neighborhood and community 
connectedness has been operationalized as sense of connection to and trust with others 
outside the more immediate social context of family and peers, including the 
neighborhood and broader community. Studies of adolescent connectedness to 
neighborhood and community and suicidal thoughts and behaviors, including NSSI, are 
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sparse and cross-sectional designs are overrepresented. In one study that examined 
community connectedness as perceived caring by adults outside the home, higher levels 
of community connectedness was associated with lower occurrence of suicidal thoughts 
and attempts among Native American and Alaskan youth (Borowsky, Resnick, Ireland, & 
Blum, 1999). Whereas one study found that caring relationships with non-parent adults in 
the youth’s community was a protective factor for self-harm behaviors, including NSSI 
(Borowsky, Taliaferro, & McMorris, 2013), another study did not find support for 
community connectedness on NSSI among vulnerable adolescents (Foster et al., 2017). 
However, the scarcity of research like this has led to the call for more research into how 
neighborhood and community connectedness might affect NSSI (Whitlock, Wyman, & 
Moore, 2014).  

In summary, taken together, these studies examining different levels of 
connectedness suggest the importance of social connectedness for adolescents in reducing 
NSSI, but more work concerning prospective predictors of NSSI would be of value. 
Specifically, research that examines the structural and subjective features of 
connectedness across contexts with particular attention to mechanisms is needed 
(Kaminski et al., 2010; Kidd et al., 2006).  It remains unclear whether social 
connectedness operate the same for girls and boys. 

 
Linking Socioecological Connectedness to NSSI among Adolescents 

Rationally, lower feelings of connectedness may increase certain common 
problematic experiences among adolescents, such as bullying victimization and 
depressive symptoms, which in turn may be associated with NSSI. Bullying has been 
identified as a public health concern among adolescents and has consistently been linked 
to NSSI as well as suicidal behaviors (Baiden, Stewart, & Fallon, 2017; Claes et al., 
2015; Esposito, Bacchini, & Affuso, 2019). For example, Borowsky, Taliaferro, and 
McMorris (2013) found that greater perceptions of connectedness with parents, caring by 
other adults and friends, and liking school were cross-sectionally associated with less 
suicidal thoughts and attempts among youth who reported bullying victimization. 
However, school and neighborhood safety did not emerge as a significant predictor of 
adolescent suicidal thoughts or attempts in this. Specifically, for NSSI, adolescents who 
reported being bullied was associated with higher NSSI behaviors (Hay & Meldrum, 
2010; Heilbron & Prinstein, 2010). The relationship between traditional bullying 
victimization and gender is nuanced, mixed, and beyond the scope of this study. In the 
literature it is commonly reported that boys are more likely to be the victims of bullying 
than girls (e.g., Bouffard and Koeppel, 2016; Carlyle & Steinman, 2007; Cook et al., 
2010; Nansel et al., 2001), but other studies report that girls are more likely to be victims 
of bullying compared to boys (e.g., Claes et al., 2015; Merrill & Hanson, 2016; 
Schneider, O’Donnell, & Smith, 2015).  

Weak perceptions of connectedness across social contexts has also been 
associated with more depressive symptoms among adolescents (e.g., Barber & 
Schluterman, 2005; Resnick et al., 1997). Because depression has consistently been 
associated with NSSI (e.g., Hankin & Abela, 2011; Muehlenkamp & Gutierrez, 2007; 
Prinstein et al., 2010), depressive symptoms could in part explain the observed 
associations of socioecological connectedness and NSSI. For example, one study found 
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that adolescents who perceived greater connections with their parent, peers, and school 
were more likely to be classified in the no-depressed compared to depressed group 
(Costello, Swebdseb, Rose, & Dierker, 2008). Moreover, cross-sectional evidence has 
demonstrated that NSSI and family functioning, with related features of connectedness, 
are indirectly associated through depressive symptoms (Baetens, Andrews, Claes &, 
Martin, 2014). One of the reasons depressive symptoms might be an antecedent to NSSI 
is because NSSI functions to regulate depressive symptoms. Adolescents commonly 
report that they engage in NSSI to cope with negative emotions (Klonsky, 2007; Lloyd-
Richardson et al. 2007), and adolescents who practice NSSI report that this reduces the 
intensity of negative affect (e.g., Klonsky, 2007; Lloyd-Richardson et al., 2007; Nock & 
Prinstein, 2004). Evidence of prevalence differences between boys and girls begin to 
appear in early to mid-adolescence, with girls generally displaying more depressive 
symptoms than boys (e.g., Chaplin, Gilham, & Seligman, 2009). In a community-based 
sample of adolescents, depressive symptoms acted as a risk factor for NSSI behaviors at 
one-year follow up among both boys and girls (Prinstein et al., 2010).  

Furthermore, more bullying victimization has been linked to NSSI through higher 
depressive symptoms (Baiden, Stewart, Fallon, 2017; Claes et al., 2015), but when 
exposed to positive parenting practices this association significantly decreased (Claes et 
al., 2015). Given that the onset of depression typically occurs in early adolescence 
(Schwartz et al., 2012), and that bullying victimization is at the highest levels during 
middle school years (Kljakovic & Hunt, 2016), research is needed to inform how these 
experiences may provide the contexts in which NSSI occurs in mid-adolescence, when 
NSSI behaviors are prominent (e.g., Monto, McRee, & Deryck, 2018).  

 
Current Study  

This study aimed to illuminate the role socioecological connectedness may play 
within NSSI in adolescents. The overriding objective was to understand the relationships 
of socioecological connectedness with bullying victimization and depressive symptoms 
in early adolescence and with subsequent NSSI in mid-adolescence among girls and 
boys. We examined three aims with associated hypotheses depicted in a conceptual 
model shown in Figure 1. 

The first aim was to identify the prevalence of NSSI in 10th grade adolescents 
across gender (girls/boys). We expected (H1) that girls would report higher prevalence of 
NSSI compared to boys based on reports of NSSI prevalence in community samples (e.g., 
Monto, McRee, & Deryck, 2018; Swanell et al., 2014). The second aim was to examine 
whether the longitudinal associations of adolescents’ perceptions of connectedness across 
socioecological contexts at 7th grade with 10th grade NSSI are linked through 7th grade 
bully victimization and depressive symptoms (see Fig 1.). Three hypotheses were tested 
in relation to this aim: (H2) Each level—parent-family, peer, school, and neighborhood—
of socioecological connectedness will be negatively associated with NSSI. (H3) Whereas 
each level of socioecological connectedness will be negatively associated with bullying 
victimization and depressive symptoms, bullying victimization will be positively 
associated with depressive symptoms and NSSI, and in turn, depressive symptoms will be 
positively associated with NSSI. (H4) Furthermore, higher perceptions of socioecological 
connectedness will be indirectly linked to the absence of NSSI behaviors through the 
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absence of bully victimization and lower depressive symptoms. The third aim explored 
how these association between distal and proximal predictors of NSSI (see Aim two) 
varied between girls and boys. Although paths to NSSI may vary between the gender 
groups, gender-differentiated hypotheses cannot be provided at this time in the absence of 
guiding literature. 
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Chapter 2: Methodology 
 

Data came from Healthy PassagesTM, a multisite, longitudinal community cohort 
study of health behaviors and outcomes and associated risk and protective factors (see 
Schuster et al., 2012; Windle et al., 2004). The cohort was prospectively assessed across 
5th, 7th, and 10th grades (2009-2011). We utilized data from the 7th and 10th grade 
assessments, defining early (ages 12-13) and mid-adolescence (ages 15-16); the 5th grade 
assessment did not contain variables consistently relevant to our aims. Institutional 
review boards at each study site and the Centers for Disease Control and Prevention 
approved the study. 
 
Participants 

Participants were recruited from public schools with ≥25 students enrolled in 
regular 5th grade classrooms in schools in and around metropolitan areas of Birmingham, 
Houston, and Los Angeles. A two-stage probability sampling procedure was used to 
select schools and students with school selection probabilities designed to attain similar 
proportions of (non-Latinx) Black, Latinx, and (non-Latinx) White participants. Sampling 
for the Healthy Passages study included 5th graders in regular public-school classrooms 
in the three sites. Public schools within the three study site communities were randomly 
selected with probabilities proportionate to a weighted measure of the scarcity of a 
school’s students relative to race/ethnicity targets to ensure adequate sample sizes of the 
three largest racial/ethnic groups within the U.S. All 5th grade students within selected 
schools were invited to participate (see Schuster et al., 2012). Among families who 
provided permission to be contacted and completed interviews in 5th grade (N = 5147; 
2607 girls), 89% of the sample (n=4289) completed both the 7th and 10th grade 
assessments. For the current study, the sample was drawn from the 4,115 (85% of 
original sample) adolescents who had parent data at 7th and 10th grade, resulting in a 
distribution that was highly similar to the 5th grade sample regarding race/ethnicity and 
gender. Furthermore, those who did not complete 7th grade or 10th grade parent and 
family assessments did not differ on any of the study variables compared to those who 
completed the assessments (details available from authors).  
 
Procedures 

Two trained interviewers completed the full Healthy Passages assessment 
protocol with the parent and adolescent either at their home or an alternative site. 
Assessments were administered with each individually in a private space using a 
computer-assisted personal interview method. A Spanish version could be chosen by 
either at each assessment, prepared using standard back-translation methods (applied 
partly or fully at 5th grade: 8% of adolescents, 23% of parents; 7th grade: 4% of 
adolescents, 30% of parents; 10th grade: 30% of parents). The exception was for 
adolescents at 10th grade, at which time all were expected to be fluent in English after at 
least five years of U.S. education. The same procedures were repeated at each 
assessment.
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Measures 
 

Non-Suicidal Self Injury. NSSI was self-reported at 10th grade using one item 
adopted from the state-level YRBS surveys (CDC, 2003), “During the past 12 months 
how many times did you do something to hurt or injure yourself on purpose without 
wanting to die, such as cutting, scraping, burning, or bruising yourself?”. Due to the 
negatively skewed nature of responses on the original item, (as is common in outcomes 
such as this) a dichotomous variable was created to contrast adolescents who had 
engaged in NSSI one or more times in the past 12 months with those who had not (0 = 
never engaged in NSSI; 1 = engaged in NSSI at least once in the past 12 months).  
 

Parent-family connectedness. The 13-item adapted scale from the Parent-Child 
Connectedness Questionnaire (Sieving, McNeely, & Blum, 2000) was used to assess 
adolescent perceptions of connectedness with their parents and family at 7th grade. Items 
evaluated perceptions of warmth, acceptance, closeness, and caring from mothers and 
fathers (e.g., “How close do you feel to {your mother}?”) on a 1 (not at all) to 5 (very 
much) scale. Prior research has found this scale of parent-family connectedness to be 
negatively associated with suicidal thoughts and behaviors (Borowsky et al., 2001; 
Resnick et al., 1997). An average score across items was computed. For the current study, 
internal consistency was α =.86. 
 
Peer connectedness. Adolescents’ perception of connectedness with peers at 7th grade 
was indexed according to a single-item response indicating number of close or best 
friends they have with responses ranging from none (0) to 20+ friends (20). Given the 
positively skewed data, a median split was used to create a dichotomous variable (0= less 
connected vs 1= more connected). Number of connections with friends has been 
negatively associated with suicidal thoughts and behavior in adolescents (e.g., Bearman 
& Moody, 2004). 
 
School connectedness. Adolescents in 7th grade completed the ADD-Health school 
connectedness scale (McNeely et al., 2002; Sieving et al., 2001), consisting of five items 
that assessed perceptions of connectedness with one’s school (e.g., “You are happy to be 
at your school”) with response options ranging from strongly disagree (1) to strongly 
agree (4). Prior research has found school connectedness to be negatively associated with 
suicidality (Borowsky et al., 2001; Resnick et al., 1997). An average score across all 
items was computed. For this study, internal consistency was α =.83, consistent with prior 
research (Furlong, O’Brennan, & You, 2011). 
 
Neighborhood connectedness. Adolescents’ perceptions of connectedness with their 
neighborhood was measured at 7th grade using the Social Interaction Scale adapted from 
Sastry et al. (2003). This three-item scale assess adolescents’ perceptions of safety in 
their neighborhood, and how many of their neighbors they know. For example, “How 
many of the kids in your neighborhood do you know? Would you say…?” none (1) to 
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most (3). An average score across items was computed. For this study, internal 
consistency was α =.50. 
Bullying victimization. A single item of adolescent bullying experiences was used to 
assess adolescent perceptions of school-based bullying victimization at 7th grade (Nansel 
et al. 2001), ‘‘How often have you been bullied in the past 12 months?’’ The five-point 
response scale ranged from never (1) to ‘‘a few times a week (5). Because the data were 
negatively skewed on the original item, a binary variable was created to contrast 
adolescents who had been bullied at least once in the past year (1) with those who did not 
report being bullied (0).  Test-retest reliability estimates have demonstrated kappas 
ranging .60–70 (Brener et al. 2002).  
 
Depressive symptoms. Adolescents’ depressive symptoms was measured with the self-
report form of the Major Depressive Disorder DISC Predictive Scale, which has been 
shown to have satisfactory reliability and validity for efficiently screening among 
adolescents (Lucas et al., 2001). Six items ask youth about depressive symptoms (e.g., 
“Has there been a time when nothing was fun for you and you just were not interested in 
anything”) with response options yes or no. The number of yes responses (0–6) 
constituted a depressive score. For this study, internal consistency was α =.66. 
 
Sex-Based Gender. Adolescents were asked to indicate which sex-based gender, that is 
girl or boy, best described them (0=girls; 1=boy). For simplicity, gender will be used 
herein to describe this variable.  
 
Covariates. Adolescent age at 10th grade and highest level of education completed in the 
household (4 categories) were reported by the parent.  
 
Statistical Analysis 
 All analyses were conducted using complex sampling weights to account for the 
complex survey design, including the effects of design, non-response, and attrition, 
clustering of youth within schools in each area, and stratification by site (see Schuster et 
al., 2012). Consequently, results are generalizable to the population from which the 
sample was originally drawn. First, using independent t-tests and chi-square analyses, we 
examined descriptive information on the sample to determine whether girls and boys 
differed on study variables. Next, we examined bivariate correlations among study 
variables in the full sample and then separately in girls and boys. Structural equation 
modeling via Mplus v.8.4  (Muthén & Muthén, 2019) was then used to estimate the 
hypothesized path model (Fig. 1), and bootstrapping methods with bias-corrected 
confidence intervals were used to test indirect effects. Missing data was less than 4% on 
all variables. Weighted least squares means and variance adjusted (WSLMV) was chosen 
as the estimator for a dichotomous outcome. We initially estimated the model in the full 
sample, regardless of gender, to test hypotheses 1-4. To address aim 3 we then tested the 
model separately for girls and boys. Highest household education and age at 10th  grade 
were controlled for on NSSI.  
 Four goodness-of-fit indices were utilized to determine how well the model 
reproduced the characteristics of the observed data: the χ2 index, which should be as 
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close to zero as possible and non-significant; the root mean square error of approximation 
(RMSEA), which should be less than 0.08 for close fit (Browne & Cudeck, 1993); the 
comparative fit index (CFI) and Tucker Lewis Index (TLI) which should exceed 0.90 for 
good fit, .80-.90 to indicate acceptable fit, and <.80 to indicate poor fit. (Hu & Bentler, 
1998). Because the literature recommends using more than one measure of fit, especially 
when categorical data are used (Hutchinson & Olmos, 1998), we did not reject good 
model fit based on an individual fit index, but rather considered indices holistically to 
interpret the results. 
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Chapter 3: Results 
 
Preliminary Analyses 

The average age of the participants in 10th grade was 16.1(.62) years, 49.1% were 
female, and 29.3% of parents reported having a Bachelor’s degree or higher, and 46.5% 
identified as Latinx, 30.4% non-Latinx Black, and 23.1% as non-Latinx White. NSSI 
behaviors in the past 12 months was reported by 6.5% of adolescents. Descriptive 
information on study variables is reported in Table 1. 
Bivariate correlations in the full sample are shown in Table 2. Highlighting associations 
with NSSI here, higher perceptions of each level of socioecological connectedness were 
associated with the absences of NSSI behaviors (rs= -.03 to -.10, ps<.05). Being bullied 
and reporting higher levels of depressive symptoms were associated with at least one 
occurrence of NSSI behavior in the past 12 months (rs = .08 to .09, ps<.05). Correlations 
for the separate gender groups (see table A1 in Appendix) were consistent with those 
found for the full sample, with the exception that perceptions of peer connectedness were 
not associated with NSSI behaviors for boys.  
 
Gender Differences Among Main Study Variables 

Gender differences among observed variables are reported in Table 1. 
Highlighting significant findings here, girls reported significantly lower perceptions of 
being connected to their school [t(1, 115)=2.61, p=.01] and neighborhood [ t(1, 
115)=3.71, p <.001] environments compared to boys. Girls reported significantly more 
depressive symptoms compared to boys  
[ t(1, 115)=2.78, p=.006]. Among categorical variables, girls reported being less 
connected to friends (X2= 8.3, p=.004), whereas boys more often reported being bullied 
than girls in the past year (X2= 7.15, p=.007). Girls reported being almost twice as likely 
to have engaged in NSSI in the past 12 months compared to boys (8.2% vs 4.8%; X2= 
21.79, p<.001).  
 
Path Model for Full Sample 

Path coefficients for the total sample model are shown in Fig. 2, and fit indices 
and indirect effects are reported in Table 3. The hypothesized model had good fit to the 
data for the total sample across all fit indices. Results reported in Fig. 2 supported several 
hypotheses indicating that: (1) Higher perceptions of parent-family connectedness at 7th 
grade was directly associated with the absence of NSSI behaviors at 10th grade, whereas 
peer connectedness, school connectedness, and neighborhood connectedness were not; 
(2) Higher parent-family connectedness and school connectedness were associated with 
absence of bully victimization; (3) higher perceived parent-family, peer, and school 
connectedness were all associated with lower depressive symptoms; (4) both reporting 
being bullied and higher depressive symptoms were associated with NSSI behaviors. In 
addition to these direct paths, seven indirect paths were supported, along with several 
additional indirect paths that approached significance (see Table 3). Of note, the specific 
indirect paths from parent-family connectedness and school connectedness to NSSI 
through bully victimization and/or depressive symptoms were significant.
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Paths from peer connectedness and neighborhood connectedness to NSSI through bully 
victimization and depressive symptoms were not significant.  
 
Path Models for Adolescent Girls and Boys 

The model was tested separately for each gender group (Kline, 2005) which 
showed good fit among girls and adequate fit among boys (see Table 2). Results reported 
in Fig. 3 partially supported several hypotheses for girls, which mirrored the total sample 
in several instances. Higher perceptions of parent-family connectedness was the only 
socioecological connectedness predictor to be directly associated with the absence of 
NSSI behaviors in girls. Higher perceptions of parent-family connectedness and school 
connectedness were associated with the absence of bully victimization, whereas higher 
perceptions of parent-family connectedness was associated with less depressive 
symptoms. Being bullied was associated with higher depressive symptoms. Being bullied 
and higher depressive symptoms were directly associated with NSSI behaviors. 
Furthermore, for girls, four significant indirect paths revealed the both parent-family 
connectedness and school connectedness were indirectly linked to NSSI through 
depressive symptoms or through the joint path of being bullied and depressive symptoms.  
For boys, in contrast, socioecological connectedness in any form considered here was not 
directly associated with NSSI. Higher school and neighborhood connectedness were 
associated with the absence of bullying victimization in the previous 12 months, and 
higher parent-family connectedness was associated with fewer depressive symptoms. 
Consistent with the overall and girls’ sample, being bullied was associated with higher 
depressive symptoms for boys as well. Whereas, being bulled was associated with higher 
NSSI behaviors, depressive symptoms were not directly associated with NSSI.  Two 
significant indirect paths revealed associations between parent-family connectedness and 
school connectedness with NSSI through being bullied.   
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Chapter 4: Discussion 

This study, in part, sought to further add to the literature regarding the 
epidemiology of NSSI among a large, diverse sample of adolescent girls and boys. 
Results indicated, consistent with recent research on a non-clinical sample of adolescents 
(e.g., Monto, McRee, & Deryck, 2018), that girls reported almost two times higher 
prevalence in the past 12 months of NSSI behaviors in 10th grade compared to boys, 
8.2% versus 4.8%. In the context of the proposed conceptual model, which had good fit 
to the data, results for the overall sample showed that the absence of NSSI behaviors in 
10th grade were associated with perceptions of higher connections between adolescents 
and their families both directly as well as indirectly through bully victimization and 
depressive symptoms three years earlier. Higher perceptions of connections to schools 
was only indirectly linked to the absence of NSSI through less bully victimization and 
depressive symptoms. Therefore, bullying victimization and depressive symptoms appear 
as important mechanisms linking the family and school environments to NSSI behaviors 
in mid-adolescence, yet in different ways for girls and boys. These findings are unique in 
demonstrating that depressive symptoms are particularly important for understanding 
NSSI among girls and possibly less influential for boys, whereas bully victimization 
appears of particular importance for boys. Findings for each hypothesis are discussed in 
turn below. 

Path Model for Full Sample 
Results supported that for all adolescents, feelings of greater connectedness with 

their parents and family at 7th grade were associated with the absence of NSSI behaviors 
three years later, partially supporting hypothesis two. This is in line with past theoretical 
and empirical research suggesting that for adolescents feeling connected to parent-family 
environments that are characterized as warm, loving, and accepting likely plays the most 
important role in reducing NSSI behaviors (e.g., Barber & Schluterman, 2008; Bernant & 
Resnick, Resnick et al., 1997; Taliferino & Muehlenkamp, 2017). Whereas we had 
hypothesized that adolescents’ perception of school connectedness would be directly 
associated with NSSI behaviors, results did not support that notion. The lack of direct 
effects of school connectedness on NSSI is consistent with other studies that also 
accounted for multiple connectedness contexts (Bearman & Moody, 2004; Foster et al., 
2017; Kidd et al., 2006), which may point to the interactions of these contexts that are 
often unexplored in connectedness studies. In general, however, multiple lines of research 
converge to suggest that positive parent-family connectedness is the most salient factor of 
reduced self-harm behaviors followed by school connectedness (e.g., Borowsky et al., 
2013).   

Also, our results are consistent with past research that has generally showed less 
support for the positive effects of peer and neighborhood connectedness on NSSI (e.g., 
Foster et al., 2017). One explanation may be that our peer connectedness measure 
addressed only the structural component of connectedness, when other research has found 
that the quality of the relationship matters (Whitlock et al., 2013). Additionally, some 
research suggests that knowing a friend who engages in the behavior may exert the most 
influence on self-harm behaviors (e.g., Deliberto & Nock, 2008; Pristien et al., 2010),
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 suggesting that we still have much to learn about the different ways in which 
connections with peers influence use of NSSI. Neighborhood and community 
connectedness may be most beneficial for certain groups of adolescents not examined 
here. For example, one study found that positive connections with tribal elders among US 
indigenous youth was a protective factor against suicidal thoughts and behaviors 
(Borowsky, Resnick, Ireland, & Blum, 1999). Thus, future research should endeavor to 
measure the positive functions of peer and neighborhood connectedness to better inform 
our understanding of NSSI in mid-adolescence.  

Along with showing a direct effect on NSSI for parent-family connectedness, 
there were also indirect effects through bullying victimization and depressive symptoms. 
Likewise, school connectedness was indirectly associated with NSSI through bullying 
victimization and depressive symptoms. These findings are in line with an ecological 
systems theories approach to health risk behaviors in adolescents (Bronfenbrenner, 1986), 
which emphasizes that adolescent health risk behaviors are situated between individual 
(e.g., depressive symptoms) and interpersonal (e.g., family, school, bullying 
victimization) factors. The results also suggest that emotional processes, such as 
depressive symptoms, should be considered in theoretical frameworks of NSSI (Joiner, 
2012; Van Orden et al., 2010). To the best of our knowledge, this is the first such study 
that has specifically examined with longitudinal data an integrated model of the role of 
bullying victimization and depressive symptoms between multiple forms of social 
connections in early adolescence and NSSI in mid-adolescence. Future prospective 
research on adolescent NSSI should consider incorporating these prominent 
psychological and social issues. 
 
Differences in Path Model for Adolescent Girls and Boys 

Yet, the results also demonstrated differences for boys and girls regarding 
pathways to NSSI. For girls, parent-family connectedness and depressive symptoms were 
important direct predictors of NSSI. In addition, depressive symptoms linked parent and 
family and school connectedness to NSSI for girls but not in boys. Past research has 
found that family environments characterized by low support (indicating low 
connectedness) were linked to more NSSI behaviors in adolescent girls through higher 
emotion dysregulation problems (Hilt et al., 2008). Given that NSSI typically occurs in 
the context of emotional problems (Nock & Pristein, 2005), and that adolescent girls are 
at higher risk for depressive symptoms (Twenge & Nolen–Hoeksema, 2002), our findings 
further add to the research that that NSSI is at least partially dependent on social contexts 
and emotional processes for girls.  
 For boys, being bullied in the 7th grade was the only significant director predictor 
of NSSI three years later. Additionally, bullying victimization formed an indirect link 
from parent and family and school connectedness and NSSI, suggesting that being a 
victim of traditional bullying may be of particular importance for understanding NSSI in 
boys. A cross-sectional study reported that boys who were victims of bullying were 
significantly more likely to self-harm compared to girls (Heilbron & Prinstein, 2010; 
O’Conner et al., 2009). Speculatively, the process from boys’ connectedness with parents 
and school environments to NSSI may unfold through bullying victimization, in part 
because boys are less likely to disclose bullying victimization to parents and teachers 
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compared to girls (e.g., Aceves, Hinshaw, Mendoza‐Denton & Page‐Gould, 2010; Cortes 
& Kochenderfer‐Ladd, 2014), and using NSSI could function as an extreme means of 
non-verbal communication (Claes, Vandereeycken, & Vertommen, 2007). Given that 
these preliminary results, more research needs to be conducted to better understand 
bullying victimization in the link between socioecological connectedness and NSSI for 
boys.  
 
Strengths, Limitations, and Future Research 

One of the strengths of this study was examining the longitudinal relationships 
between multiple layers of socioecological connectedness and later NSSI in an 
integrative model. The majority of research to date has only examined associations 
among one or two of these levels, mostly via bivariate associations. The vast majority has 
used cross-sectional methods. Additional study strengths were the large community-
based sample of diverse adolescents, the examination of longitudinal explanatory 
pathways between socioecological connectedness and NSSI, and exploring differences 
between girls and boys among these pathways at a high-risk time for NSSI behaviors.  
Limitations included NSSI, bullying victimization, and peer connectedness were 
measured using single items, which may result in reduced reliability. Furthermore, we 
assessed only adolescent perceptions of connectedness with people and their 
environments, yet past research has shown that in the context of NSSI, adolescents and 
parents differ in their perceptions of family functioning (e.g., Baetens et al. 2013). Thus, 
future research should include multi-informant reports and multi-item scales. We were 
unable to examine genders other than girls and boys. Past research has identified 
transgender youth as most at-risk for NSSI behaviors compared to their lesbian and gay 
counterparts, and in turn lesbian, gay and bisexual youth are at greater risk than their 
heterosexual counterparts (e.g., Taliaferro & Muehlenkamp, 2017; Walls et al., 2010). 
However traditional epidemiological research is insufficient, as many population-based 
surveys do not include measures concerning transgender identity (O’Brien et al., 2016). 
Examining transgender and gender non-conforming youth separately is a social justice 
matter. Additionally, we were not able to investigate mediational paths and change over 
time, which require measurement across three time periods (e.g., Singer & Willett, 2003). 
Finally, because tests of mediation are limited, even with experimental designs, and need 
to be cumulative across multiple studies and methods (Bullock, Green, & Ha, 2010), the 
present finding should be considered a starting point for future research to examine these 
associations further.  
 
Implications  

Once replicated, these findings may guide family and school level programming 
efforts in reducing NSSI, specifically focusing on strategies that incorporate ways to 
lessen depressive symptoms for girls and bullying victimization for boys. Recent reviews 
of interventions for self-harm behaviors including NSSI have found that the most 
efficacious interventions focused on improving adolescents’ relationships with parents 
and family (Glenn, Franklin, & Nock, 2015; Ougrin et al., 2015). Given our findings, it 
may be beneficial for adolescents who engage in NSSI to participate in family-based 
therapy strategies, particularly if the adolescent has also experienced depressive 
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symptoms and bullying victimization. Thus, programs that focus on strengthening 
positive parent practices, like parental monitoring and communication (features of parent-
family connectedness), may result in NSSI reduction or cessation (Berger, Hasking, & 
Martin, 2017; Yip, 2005). Collectively, these findings underscore that healthy family 
environments are key in NSSI behaviors among adolescents.  
 On the other hand, schools have the unique ability to reach the vast majority of 
youth (Hasking et al., 2016), and is an environment where non-trivial amounts of 
victimization occurs (Turner et al., 2011), which can make prevention and intervention 
efforts particularly valuable in these settings. However, despite a call from researchers 
that schools are likely an effective environment to help reduce NSSI (cf. Heath, Toste & 
MacPhee, 2014), schools may be cautious about the iatrogenic effects that may occur 
with a sensitive behavior such as NSSI. Additionally, to the best of our knowledge we are 
not aware of a NSSI-specific prevention or intervention program in schools that focus on 
promoting connectedness. However, Sources of Strength, a school-based and peer-led 
suicide prevention approach builds on naturally occurring socioecological protective 
factors (Wyman et al., 2010), has found promising results in increasing youth-adult 
connections and emotion-regulation strategies and reducing suicide attempts (Pisani, et 
al., 2013). It is feasible then, that given NSSI has been identified as a unique predictor of 
suicidal behaviors (e.g., Klonsky, May, & Glenn, 2013) and that NSSI and suicidal 
behaviors share many of the same risk factors (e.g., bullying victimization and depressive 
symptoms; Nock et al., 2006), Sources of Strength could be adapted to include an NSSI-
specific module (Whitlock, Wyman, & Moore, 2014). Clearly, future research is vital in 
this area to provide empirically-based prevention and intervention programming that 
reduce NSSI.  
 Clinically, medical professionals need routinely to screen for NSSI behaviors, 
bullying, and depressive symptoms, and inquire about adolescents’ family relationships 
and school experiences as part of their health assessments. More specifically for girls, 
providers should pay special attention to depressive symptoms and ways to enhance 
connectedness with their parents, and for boys focus on bullying victimization, as these 
emerged as key predictors of NSSI among these groups. Finally, clinicians may consider 
guiding parents on how to connect with their child through positive parenting practices 
and discuss ways in which parents can be involved in promoting adolescents’ 
connectedness to their school environment. 
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Table 1. 
 
Sample Descriptives and Gender Differences for Study Variables.  
 Overall sample Gender Gender difference  
 (N=4115) Girls 

(raw n=2093) 
Boys 

(raw n= 2022)  

 Raw n Weighted % Weighted % Weighted %  
Categorical Variables  χ2 (df) 
Gender  
 Girls 2093 49.1 100.0 --  
 Boys 2022 50.9 -- 100.0  
 Highest household education  χ2 (1) = 5.19 (p=.16) 
  < high school graduate  539 17.2 18.4a 16.1a  
  High school graduate/GED  897 23.7 24.1a 23.4a  
  Some college or 2-year degree 1244 29.7 30.1a 29.4a  
  ≥ 4-year degree  1396 29.3 27.5a 31.1b  
Peer Connectedness   χ2 (1) = 6.50 (p=.011) 
 Low connectedness 2350 51.0 59.5a 54.8b  
  High connectedness 1765 49.0 40.5a 45.2b  
Victim of bullying   χ2 (1) = 8.25 (p=.004) 
 Yes 1269 31.6 30.3a 32.7b  
 No 2846 68.4 69.7a 67.3b  
NSSI Behaviors     χ2 (1) = 21.83 (p=<.001) 
 Yes 267 6.5 8.2a 4.8b  
 No 3848 93.5 91.8a 95.2b  
        

Continuous Variables M SE M SE M SE t(df) 

Parent-family connectedness 4.4 0.01 4.4a 0.18 4.4a 0.15 t(1, 115)=-1.10, p=.275 
School connectedness 3.3 0.57 3.3a 0.01 3.2b 0.01 t(1, 115)=2.61, p=.001 
Neighborhood connectedness 2.4 0.01 2.3a 0.02 2.4b 0.01 t(1, 115)=-3.72, p=.001 
Depressive symptoms 1.6 0.03 1.7a 0.05 1.5b 0.02 t(1, 115)=3.30, p<.001 
Age at 10th grade 16.1 0.62 16.1a 0.62 16.2b 0.01 t(1, 115)=-3.03, p=.003 
Note: NSSI= non-suicidal self-injury; bold indicates significant gender difference 
a,bDifferent letter superscript in a row represent significant differences between gender. 
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Table 2.  

 
Correlation Matrix of Study Variables for Full Sample  
Model Measures  1 2 3 4 5 6 7 8 9 10 

1. Parent-family connectedness 1 -- -- -- -- -- -- -- -- -- 

2. Peer connectedness .04  1 -- -- -- -- -- -- -- -- 

3. School connectedness .42    .08    1 -- -- -- -- -- -- -- 

4. Neighborhood connectedness .19    .02 .20    1 -- -- -- -- -- -- 

5. Victim of bullying -.12    -.01 -.13    -.06    1 -- -- -- -- -- 

6. Depressive symptoms -.21    -.01 -.18    -.08    .22    1 -- -- -- -- 

7. NSSI -.10    -.03  -.06    -.05    .08    .09 1 -- -- -- 

8. Sex .02 -.05    -.05    .08    .04  -.04  -.07    1 -- -- 

9. Highest household education .13    .01    .15    .07    -.01 -.01 -.03 .03 1 -- 

10. Age at 10th grade -.08    -.04   -.04    .03 .01 .02 .01 .06    .05    1 

Note. NSSI =non-suicidal self-injury; gender = (0 = females; 1 = males). Bolded correlations = p <.05.    
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 Table 3.  
 

Indirect Path Coefficients and Fit Indices for Structural Model for Overall Sample and Gender  

 
Total Sample 
(raw N=4115) 

Girls  
(raw n=2093) 

Boys  
(raw n= 2022) 

Specific Indirect Paths 

Unstandardized 
Coefficient 

(SE) 

CI [95%] p-value Unstandardized 
Coefficient 

(SE) 

CI  
[95%] 

p-value Unstandardized 
Coefficient 

(SE) 

CI  
[95%] 

p-value 

Parent-family connectedness to bully 
victimization to NSSI 

-.03 
(.01) [-.007, -.046] .02 -.02 

(.02) [-.047, .011] .22 -.04 
(.02) [-.071, -.002] .04 

Parent-family connectedness to 
depressive symptoms to NSSI 

-.03 
(.01) [-.003, -.052] .001 

 
-.05 
(.02) [-.085, -.020] .002 -.004 

(.01) [-.029, .021] .74 

Parent-family connectedness to bully 
victimization to depressive 
symptoms to NSSI 

-.01 
(.01) [-.001, -.010] .02 

 
-.01 

(.004) [-.015, -.001] .02 -.001 
(.01) [-.006, .004] .74 

Peer connectedness to bully 
victimization to NSSI 

-.01 
(.02) [-.055, .008] .63 

 
-.02 
(.04) [-.053, .019] .37 -.004 

(.06) [-.116, .108] .94 

Peer connectedness to depressive 
symptoms to NSSI 

-.03 
(.02) [-.001, .06] .06 -.04 

(.04) [-.046, .118] .39 -.005 
(.02) [-.034, .035] .74 

Peer connectedness to bully 
victimization to depressive 
symptoms to NSSI 

-.002 
(.01) [-.001, .008] .88 -.007 

(.01) [-.025, .011] .43 -.001 
(.001) [-.003, .003] .94 

School connectedness to bully 
victimization to NSSI 

-.03 
(.01) [-.047, -.005] .02 -.02 

(.02) [-.050, .009] .18 -.04 
(.02) [-.069, -.001] .04 

School connectedness to depressive 
symptoms to NSSI 

-.02 
(.01) [-.029, -.005] .004 -.03 

(.01) [-.046, -.007] .007 -.003 
(.008) [-.019, .013] .73 

School connectedness to bully 
victimization to depressive 
symptoms to NSSI 

-.01 
(.01) [-.010, -.002] .02 -.01 

(.003) [-.015, -.002] .007 -.001 
(.003) [-.006, .004] .69 

Neighborhood connectedness to 
bully victimization to NSSI 

-.01 
(.01) [-.025, .007] .12 -.003 

(.006) [-.014, .008] .56 -.03 
(.02) [-.073, .008] .11 
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Neighborhood connectedness to 
depressive symptoms to NSSI -.002 

(.01) [-.011, .007] .71 
-.001 
(.01) 

 
[-.016, .018] .90 -.001 

(.002) [-.004, .003] .78 

Neighborhood connectedness to 
bully victimization to depressive 
symptoms to NSSI 

-.003 
(.01) [-.006, .001] .10 -.001 

(.002) [-.005, .003] .50 -.001 
(.002) [-.006, .004] .75 

Fit indices    

Χ2,(df) [p-value] 9.44 (8) [>.30] 1.90 (4) [>.74] 8.20 (4) [>.09] 
CFI .99 .99 .96 
TLI .95 .97 .84 
RMSEA [CI] .01 [.00 to .03] .01 [.00 to .04] .02 [.00 to .04] 

Note. NSSI=Non-suicidal self-injury; CI=confidence interval; CFI= comparative fit index; TLI=Tucker-Lewis Index; RMSEA= root 

mean square error of approximation. 
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Figure 1. Conceptual hypothesized study model; NSSI= non-suicidal-self-injury
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Figure 2. Unstandardized path coefficients (standard errors) for the total sample (N=4115) structural model. Age at 10th grade and highest household 
education were controlled for on NSSI. Indirect path coefficients and fit indices are presented in Table 2. Bold indicates significant coefficients.  
NSSI= non-suicidal self-injury.  
*p < .05, **p < .01, ***p < .001
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Figure 3. Unstandardized path coefficients (standard errors) for girls (n= 2093) and boys (n=2022) structural model. The first path coefficients for each path 
represents results for girls. Age at 10th grade and highest household education were controlled for on NSSI. Indirect path coefficients and fit indices are 
presented in Table 3.  
NSSI= non-suicidal self-injury.  
*p < .05, **p < .01, ***p < .001, +p <.10.
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Appendix 

Correlation Matrix of Study Variables for Girl and Boys Samples 

Note. NSSI =non-suicidal self-injury; gender = (0 = females; 1 = males).  
*=control variables in multivariate models 

               Bolded correlations = p <.05. 

 

 
 

 Girls (raw n = 2093; above diagonal)   
Boys (raw n = 2022; below diagonal) 1 2 3 4 5 6 7 8 9 
1. Parent-family connectedness 1 .03  .44   .19    -.15   -.26    -.12    .11    -.12   

2. Peer connectedness .05 1 .04   .01 -.03 -.05 -.05 .03 .01 

3. School connectedness .42  .12 1 .19    -.14    -.22    -.10    .16    -.06   

4. Neighborhood connectedness .19 .04 .22    1 -.07   -.09  -.07   .05   -.01 
5. Victim of bullying -.12    -.02 -.11    -.07   1 .21    .11    -.03 .03 
6. Depressive symptoms -.18    -.01 -.19   -.08    .23    1 .12    -.04 .05 

7. NSSI -.06    -.03 -.03   -.01   .04   .12    1 -.01 -.01 
8. Highest household education* .16    -.07   .15    .09    .02 -.01 -.05  1   -.16    

9. Age at 10th grade* -.04 -.01 -.02 .05  -.03 .001 .02 -.09    1 
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