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ABSTRACT 

 

 

THE ROLE OF SOCIAL RELATIONSHIP FUNCTIONING IN SUICIDAL IDEATION 

AMONG ADOLESCENTS AT-RISK FOR ADULT OBESITY 

 

Prevalence of child and adolescent obesity represents a public health crisis in the United 

States and globally. Having tripled over the last 50 years, current rates of obesity show that 

approximately 18% of children aged 2-19 years in the United States are affected. While 

metabolic health consequences of obesity are of great concern, including insulin resistance and 

impaired glucose, obesity also is related to a range of adverse psychological concerns, including 

depression and suicidal ideation. Indeed, there has been an alarming rise in adolescent suicidal 

ideation and behavior, and a possibility that heavier youth are at higher risk. Yet, theoretical and 

empirical data support the possibility that positive social relationship functioning may play an 

important moderating role, by buffering the effects of weight discrimination on suicidal ideation 

in youth with overweight and obesity. In the current master’s thesis proposal, I conducted a 

secondary analysis of the cross-sectional associations among social relationship functioning, 

suicidal ideation, and metabolic health characteristics in 90 adolescents aged 12-17 years (50% 

girls) at-risk for adult obesity. Adolescents completed survey measures of social relationship 

functioning and survey/interview measures of depression and suicidal ideation. Height and 

fasting weight were collected to determine body mass index (BMI) indices, and body fat was 

measured via air displacement plethysmography. A fasting blood sample was analyzed for 

fasting insulin, fasting glucose, and insulin resistance. I explored the bivariate associations 

among social functioning, depression, BMI, metabolic indices, and without suicidal ideation. 

Then I tested BMI/metabolic indices, social relationship functioning, and their interactions as a 
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predictor of suicidal ideation, controlling for depression symptoms in order to evaluate the 

unique relation of BMI/metabolic indices and social functioning with suicide ideation. Nearly 

30% of adolescents reported suicidal ideation. Contrary to hypotheses, results showed that 

neither BMI/body fat nor metabolic indices were related to suicidal ideation, nor did social act as 

a moderator of these associations. Accounting for age, sex, and BMI z, depression was robustly 

related to higher odds of suicidal ideation. Most dimensions of social functioning related in 

bivariate analyses to suicidal ideation, and some dimensions, even when accounting for 

depression symptoms and other covariates, showed a trend-level or significant association with 

suicidal ideation. These results point to the prevalence of suicidal ideation in adolescents at risk 

for adult obesity and suggest that elevated depression symptoms are the primary marker of risk 

for suicidal ideation in this population. Additional research with larger samples and longitudinal 

data are needed to further test the role of social functioning in mitigating, or perhaps mediating, 

suicidal ideation risk in adolescents at risk for adult obesity, as well as research into other 

possible protective factors.  
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INTRODUCTION 

 

 

 

Obesity (body mass index [BMI; kg/m2] ≥95th percentile) is a national health crisis for 

the adolescent population, impacting nearly 18% of youth aged 2-19 in the United States (Ogden 

et al., 2018). Research shows that obesity is related to a range of negative psychological 

outcomes, one of which is an increased likelihood of experiencing suicidal ideation (Amiri 

& Behnezhad, 2018; Pan et al., 2017). Additionally, obesity is related to adverse metabolic 

functioning (e.g., insulin resistance), and a small body of literature has connected metabolic 

functioning with suicidal ideation in adults. Of course, not all adolescents who have obesity 

endorse suicidal ideation and insufficient research exists to inform us of the factors that buffer an 

adolescent’s likelihood of endorsing suicidal ideation, separate from having depression. Due to 

the importance of social support during adolescence, as well as the potential to be ostracized 

from social connections due to one’s weight (Cook, Pont, Puhl, & Slusser, 2017), I hypothesized 

that BMI and metabolic health problems would be associated with an increased risk of suicidal 

ideation, but that positive social support may play an important role in this relationship by 

dampening the strength of these effects.  

Problem of Adolescent Obesity 

 

Obesity is a well-recognized health crisis in the United States and across the world 

(Holden, Mattox, Nemiary, & Shim, 2012). Obesity refers to excess body weight, or too much 

weight for one’s health, and is estimated in adolescents using body mass index (BMI) scores 

standardized for age and sex. In adolescents, a BMI percentile of 85-94 is considered 

overweight, and a BMI percentile at or exceeding 95 is considered obese. An estimated 17.8% of 

youth aged 2-19 years are affected by obesity and risk is higher for non-Hispanic Black youth 
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(20.4%) and Hispanic youth (23.6%), compared with non-Hispanic White youth (14.7%; Ogden 

et al., 2018). Importantly, obesity is highly comorbid with numerous adverse metabolic 

characteristics in adolescents, including a heightened risk for type 2 diabetes, a serious condition 

related to shorter life expectancy by 15 years (Hoerger, Laffel, Lieu, Ludwig, Prosser, & Rhodes, 

2012). Additional negative outcomes related to obesity include hypertension and cardiovascular 

disease (Holden, Mattox, Nemiary, & Shim, 2012). Yet, there are also co-morbidities of obesity 

with psychological distress, which have been gaining increasing attention. 

Association of Obesity with Depression and Suicidal Ideation 

 

Among adolescents, obesity has been linked to greater psychological distress, including 

increased rates of depression in particular, as well as related factors including anxiety, lower self-

esteem, and lower perceived overall mental health (Baker, Cobley, Han, & Sanders, 2015; 

Holden, Mattox, Nemiary, & Shim, 2012). Depression is a particularly salient issue. With regard 

to depression, a recent systematic review and meta-analysis showed that children and adolescents 

who have obesity have a 26% increased risk of having elevated depression symptoms at one 

point in time and a 51% increased risk of developing elevated depression symptoms over time in 

longitudinal studies, as compared to their peers who do not have obesity, with relatively stronger 

associations in girls as compared to boys (Sutaria et al., 2019). Conversely, adolescent 

depression symptoms also have been shown in meta-analyses to increase the likelihood of 

developing obesity, particularly among adolescent girls (Blaine, 2008). It is likely that obesity 

and depression interact reciprocally, such that the burden of having obesity, including its 

associated stigma and discrimination (Cook, Pont, Puhl, & Slusser, 2017), contributes to 

increased depression, and having depression likely promotes excess weight gain and adverse 
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metabolic outcomes through factors such as emotional eating (Irigoyen Camacho, Lazarevich, 

Velázquez-Alva, & Zepeda, 2016) and physical inactivity (Raudsepp & Vink, 2018). 

 Suicidal ideation, referring to the non-fatal behavior of thinking about suicide, is one of 

the most concerning symptoms of depression among adolescents (Goldman, Allen, & Kaplan, 

2018). Suicidal ideation is cause for particular concern in the adolescent age group, as suicide is 

ranked as the second-leading cause for death in individuals aged 10-24 years (Curtin, Hedegaard, 

& Warner, 2018) and suicidal behavior most often emerges in the adolescent years (Nock et al., 

2008). The association between obesity and suicidal ideation specifically in adolescents has been 

far less researched than the obesity-depression link. Yet, existing studies investigating this topic 

have shown a connection. In particular, a systemic review and meta-analysis of the existing 

literature on the relation between BMI and suicidal ideation concluded that there is a positive 

association between the two, such that individuals who have obesity are more likely to 

experience suicidal ideation compared to individuals who do not have obesity (Amiri 

& Behnezhad, 2018). Additionally, in a large (N=1709) community sample of adolescents, 

researchers showed that adolescents who have both obesity and depression are three times more 

likely to experience suicidal ideation than depressed adolescents who did not have obesity (Pan 

et al., 2017).  

 As with depression, directionality in the relation between suicidal ideation and obesity is 

inconclusive. On the one hand, the stigma and discrimination associated with having obesity has 

been posited to deteriorate adolescents’ mental health, including thoughts of suicide (Jenkins, 

Ratcliff, Reiter, & Zeller, 2013). Alternatively, it remains unclear if an observed BMI-suicidal 

ideation is explained by these factors’ joint association with depression, or if BMI and suicidal 

ideation are related, even independent of adolescents’ degree of depression symptoms. From a 
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systems theory framework, it is likely that multiple broader systems influence the 

interconnection of obesity and suicidal ideation (Haidari et al., 2015). For instance, engagement 

on social media and the type of feedback youth receive regarding their weight may influence 

suicidal ideation.  Understanding these relations in adolescence is important, given that the 

emergence of depression and suicidal ideation often occurs in the second decade of life (Nock et 

al., 2008).  

Association of Metabolic Functioning with Suicidal Ideation  

 

In addition to the association of obesity with depression and suicidal ideation, a small 

body of research exists exploring the association of metabolic functioning and suicidal ideation. 

In adults experiencing depression, suicidal ideation was found to be associated cross-sectionally 

with higher fasting glucose (Leppänen, Kautiainen, Koponen, Mäntyselkä, & Vanhala, 2015). 

Also, in a large (N = 9,687) cohort of adults, fasting glucose and triglycerides were both related 

to depression symptoms and suicidal ideation (Han et al., 2019). Furthermore, research has found 

an association between suicidal attempts in adolescence and greater cardiovascular risk in young 

adulthood (Freeman, Linthicum, Schorpp, & Volpe, 2016). These intriguing preliminary studies 

suggest that suicidal ideation and metabolic functioning may be interconnected. Poor metabolic 

functioning could heighten suicide risk, or conversely, suicidal ideation might increase risk for 

cardiometabolic disease. While these studies are intriguing, no current research has examined 

this association in adolescents.  

Role of Social Functioning 

 

Although BMI has been related to both depression and suicidal ideation, it is important to 

note that adolescents who have overweight or obesity are a heterogeneous group with respect to 

mental health. Said differently, many adolescents with overweight or obesity do not suffer from 
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these psychological difficulties. While there are likely many factors influencing the degree of 

psychological distress in heavier adolescents, recent research has begun to focus on weight 

stigma and social functioning. Weight stigma, or the “societal devaluation of a person because he 

or she has overweight or obesity,” is often experienced by adolescents in the form of teasing, 

bullying, and weight-based victimization and often includes the perpetuation of negative 

stereotypes, including that people with obesity are apathetic or unmotivated (Cook, Pont, Puhl, & 

Slusser, p. 2, 2017). Importantly, adolescents who experience greater weight-based victimization 

have lower quality of life (Janicke et al., 2007) and higher levels of self-harm and suicidal 

ideation than adolescents who do not have obesity (Daly, Robinson, Sutin, & Terracciano, 

2018). Moreover, according to social information processing theory, negative peer interactions 

and weight-related stigmatizing experiences would be anticipated to influence the development 

of negative self-perceptions about oneself, which could lead to suicidal ideation (Crick & Dodge, 

2008).  

Yet, available data suggest that these processes are likely to be moderated by adolescents’ 

degree of social functioning (Figure 1). A study examining the impact of social support on the 

effects of relational victimization showed that social support protected against the effects of 

relational victimization on suicidal ideation through increasing global self-worth (Austin et al., 

2015). Findings from additional adolescent studies not specific to victimization/teasing or weight 

lend further evidence to support a moderating effect of social support on suicidal ideation. For 

instance, a cross-sectional study of African American adolescents showed that higher family and 

peer support related to less suicidal ideation, and further, that peer support interacted with 

depression symptoms in predicting suicidal ideation (Matlin, Molock, & Tebes, 2011). The 
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association between depression symptoms and suicidal ideation was weaker when peer support 

was relatively high, and conversely, was stronger in the presence of low peer  

 

Figure 1. Theoretical model of how social functioning is anticipated to moderate the association 

between BMI/metabolic characteristics and suicidal ideation.  

 

support (Matlin, Molock, & Tebes, 2011). Additionally, results from a community sample of 

adolescents found peer support to be a protective factor in the relation between disordered eating 

and suicidal ideation (Brausch & Decker, 2013). These findings align well with the Interpersonal 

Theory of Suicide, which posits that a person is most at-risk for suicide when he/she experiences 

the simultaneous presence of two interpersonal constructs—thwarted belongingness (i.e. “I am 

alone”) and perceived burdensomeness (i.e. “I am a burden”) (Van Orden et al., 2010). If a 

person has low levels of social support, they may be at highest risk for both feelings of loneliness 

and perceived burdensomeness, thereby putting them at higher risk for suicidal ideation.  

Ultimately, these findings suggest that in the face of the ubiquitous, high socio-cultural 

stigma related to weight, adolescents at-risk for obesity may be at higher risk for suicidal 

ideation, yet positive social relationship functioning may protect against the depression 

symptoms and devaluation of self-worth that influence suicidal ideation. Social relationships, 

consequently, may be an important factor to consider when understanding the greater incidence 



   

 

 7

 

of depression and suicidal ideation in adolescents at-risk for excess weight gain. Elucidation of 

the role of social relationship functioning in suicidal ideation offers potential to help inform 

preventative interventions in this population.  
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CURRENT STUDY  

 

 

 

In the current study, I aimed to further research in regard to social relationship 

functioning, suicidal ideation, and obesity using secondary analyses of a sample of adolescents 

at-risk for adult obesity. The first aim was to explore the associations of body measurements 

(BMI indices/body fat) and metabolic characteristics (fasting insulin/glucose/insulin resistance) 

with suicidal ideation in adolescents at-risk for adult obesity. I hypothesized that adolescents’ 

higher BMI, adiposity, greater fasting insulin, glucose, and insulin resistance would be related to 

a higher likelihood of endorsing suicidal ideation. As discussed earlier, there is a small body of 

evidence to suggest that suicidal ideation is not only associated with BMI/obesity, but also to 

metabolic characteristics related to excess weight. Yet, because there have been no tests of 

suicidal ideation and metabolic risk in adolescents, the current study addresses this gap in the 

literature. 

In the second aim, I sought to explore to what extent social functioning moderated the 

relations of body measurements and metabolic characteristics with suicidal ideation in 

adolescents at-risk for adult obesity. I hypothesized that social functioning would be a significant 

moderator, such that the relations of body measurements and adverse metabolic characteristics 

with suicidal ideation would be weaker with more positive social functioning (e.g., friendship 

quality, emotional support) and stronger with greater social difficulties (e.g., perceived rejection, 

loneliness, hostility). I anticipated that these effects would be present even after accounting for 

adolescents’ depression symptoms and that the relations of metabolic characteristics with 

suicidal ideation would exist even after accounting for differences in BMI. 
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METHOD 

 

 

 

Participants 

 

In the present study, I performed secondary, cross-sectional analyses using baseline data 

of 90 adolescents who participated in a larger study examining adolescent eating behavior. 

Recruitment was conducted using a number of convenience sampling strategies in the 

community. Strategies included placing flyers in community settings, mailing information to 

potential volunteers, emailing community centers, and receiving referrals from physicians. 

Inclusion criteria were: (i) 12-17 years of age, (ii) adolescent BMI (at or above the 70th 

percentile) or the existence of obesity (BMI greater or equal to 30 kg/m2) in both parents, which 

indicated a future risk for having obesity as an adult, and (iii) good general health. Adolescents 

were excluded if: (i) they had been diagnosed with a significant medical condition (e.g., 

diabetes), (ii) had a psychiatric condition that would impeded compliance with study procedures, 

(iii) were taking medications that could impact weight gain/loss or mood, or (iv) in females, were 

pregnant. Parents/caregivers provided written consent, after a study coordinator described the 

study to them in the detail. Adolescents provided written assent. Adolescents were financially 

compensated for their time and effort in participating. 

Procedures and Measures 

 

Following a phone screen to determine potential eligibility, participants were seen at the 

Human Body Dimensioning Lab/Medical Nutrition Lab following an overnight fast. Body 

measurements (height and fasting weight) and body composition were assessed in a fasted state, 

and a fasting blood sample also was collected. A family health history was conducted with the 

parent. Participants completed psychological surveys to assess social functioning and 
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depression/suicidal ideation were assessed via both survey and interview. The following 

measures were evaluated as part of the current study.  

BMI/body fat 

Participant’s height was measured in triplicate using a stadiometer and averaged. Fasting weight 

was assessed on a digital scale. Height and weight were used to determine BMI, BMI percentile, 

BMI z (standard) score, and weight status (lean: <84th percentile, overweight: 85-94th 

percentile, or obesity: >95th percentile; Dietz et al., 2002). BMI z, which is standardized for age 

and sex, was used in the primary analyses. Additionally, air displacement plethysmography 

(BodPod) was used to determine percentage body fat. This instrument has shown to have good 

test-retest reliability and convergence with other measurements of percentage body fat, including 

dual energy x-ray absorptiometry (Vicente-Rodriguez et al., 2012). 

Metabolic characteristics 

Participants provided fasting venous blood samples. Blood was assayed for fasting insulin and 

fasting glucose. Assays were performed by the University of Colorado School of Medicine’s 

Clinical and Translational Research Center core laboratory. Serum insulin was analyzed with 

radioimmunoassay (Millipore, Billerica, Massachusetts) and glucose by Beckman Coulter or YSI 

analyzer. Fasting insulin and glucose were used to compute the homeostasis model assessment of 

insulin resistance, calculated as (fasting insulin [μU/mL] X fasting glucose [mmol/L])/22.5.  

Suicidal ideation 

Suicidal ideation, operationalized as presence versus absence, was assessed by survey and 

interview. The Children’s Depression Inventory (CDI) is a widely used 27-item self-report 

measure. Each item is rated on a 3-point Likert scale, and participants are asked to choose the 

response that best describes their feelings. The item that addresses suicidal ideation provides the 
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following responses: (1) I do not think about killing myself, (2) I think about killing myself but I 

would not do it, and (3) I want to kill myself. Responding with option 2 or 3 resulted in coding 

“presence” for suicidal ideation. The CDI has been found to have good reliability and validity in 

adolescent samples (Degenhardt et al., 2014). In addition, suicidal ideation was assessed with the 

Schedule for Affective Disorders and Schizophrenia for School-Aged Children (K-SADS) by a 

trained interviewer. The K-SADS assesses for presence of suicidal ideation and suicidal ideation 

severity in the past 2 weeks (Kaufman et al., 2016). Responses are scored using a 4-point Likert 

scale, including: (0) = No information, (1) = Not at all, (2) = Subthreshold, and (3) = Threshold. 

Several studies provide evidence for the convergent and divergent validity, as well as strong 

inter-rater reliability, of the K-SADS (Arnkelsson, Jarbin, Ivarsson, & Råstam, 2010; Kolaitis, 

Korpa, Kolvin, & Tsiantis, 2003). In the current study, suicidal ideation was determined as the 

presence of any suicidal ideation, reported by either CDI survey or by KSADS interview, or 

absence, as determined by no suicidal ideation on either instrument.  During assessments, any 

adolescent who endorsed suicidal ideation was assessed for intent or plan by a trained staff 

member, supervised by a licensed clinical psychologist, and was referred for treatment as 

indicated. 

Social functioning 

Several core dimensions of social functioning were characterized by adolescent report on the 

NIH Toolbox Social Relationships Battery (Cyranowski et al., 2019). The NIH Social 

Relationships Battery is comprised of five scales: (1) perceived rejection, (2) friendship, (3) 

loneliness, and (4) emotional support. The battery assesses these aspects over the past month. 

Each scale consists of five self-report questions, and all items are rated by adolescents on a 

Likert-scale ranging from “1” to “5”:  (1) = Never, (2) = Rarely, (3) = Sometimes, (4) = Usually, 
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and (5) = Always. Sample items for perceived rejection include: In the past month I have people 

in my life who act like my problems aren’t important, or who make me feel like I don’t fit in. 

Sample items for the friendship scale include: I get invited to go out and do things with other 

people and I can find a friend when I need one. Sample items for loneliness include: I feel that I 

have nobody to talk to, and I feel alone and apart from others. Finally, sample items for 

emotional support include: I have someone who understands my problems, and I have someone 

who will listen to me when I need to talk. Items are averaged for each respective scale. Higher 

scores on emotional support and friendship are more positive in valence, whereas higher scores 

on perceived rejection and loneliness are more negative in valence. The NIH Social 

Relationships Battery has been used in many studies with adolescents and has been found to 

have strong internal reliability and concurrent validity (Cyranowski et al., 2013).   

Depression symptoms 

A continuous measure of depression symptoms was determined using the 20-item Center for 

Epidemiologic Studies - Depression Scale (CES-D). The CES-D does not assess suicidal 

ideation. Sample items include: I was lonely, I was bothered by things that don’t usually bother 

me, and I felt depressed. Four-point Likert scale response options include: (0) rarely or none of 

the time, (1) = some or a little of the time, (2) = occasionally or a moderate amount of the time, 

and (3) = most or all of the time. A total score is computed as the sum of all items. The CES-D 

has demonstrated good psychometric properties within the adolescent population (Degenhardt et 

al., 2014).  

Analytic Plan 

 

Prior to analyses, data were cleaned and adjusted for outliers. Valid outliers were 

windsorized to follow within the 25th or 75th percentile, less or plus 1.5 times the interquartile 
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range. Descriptive statistics were used to describe frequency of suicidal ideation for the sample. 

Demographics for the sample were described by suicidal ideation status (presence vs. absence), 

using independent samples t-tests or chi-square. Independent samples t-tests also were used to 

describe the bivariate differences in suicidal ideation status on BMI indices, body fat, metabolic 

characteristics, and social functioning. For descriptive purposes, correlations were used to 

describe associations among continuous variables. Hierarchical logistic regression then were 

conducted to test the associations of body measurements (BMI z score, body fat %) and 

metabolic characteristics (insulin, glucose, insulin resistance) with suicidal ideation (presence vs. 

absence), after controlling for age, sex, and depression symptoms. For models evaluating insulin, 

glucose, and insulin resistance as predictors, I also included BMI z score as a pre-specified 

covariate. Within each model, after testing main effects of body measurements and metabolic 

characteristics on suicidal ideation, I tested the main effects of social functioning dimensions and 

then the interactional effects of social functioning by body measurements/metabolic metrics on 

suicidal ideation status. 
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RESULTS  

 

 

 

Descriptive information and preliminary analyses 

 

In the current sample, 28.9% of adolescents endorsed suicidal ideation, by survey (CDI) 

or interview (K-SADS). There was significant (p = .001) overlap between the measures, with 61 

endorsing no suicidal ideation on either measure, 8 adolescents endorsing suicidal ideation on 

both instruments, 3 youth reporting suicidal ideation on the CDI only, and 18 on the K-SADS 

only. Table 1 displays descriptive information of study participants by suicidal ideation status, 

pre-specified as presence versus absence across the survey/interview assessments. There were no 

significant differences between participants who had and did not have suicidal ideation with 

regards to race, sex, weight status, age, or metabolic characteristics. As would be expected, 

adolescents who endorsed suicidal ideation had higher depression symptoms (16.76 ± 7.62 vs. 

10.55 ± 6.43 p < .001). They also reported worse friendship quality (17.11 ± 3.58 vs. 20.04 ± 

4.76, p < .01), higher loneliness (16.07 ± 5.25 vs. 11.88 ± 5.84, p < .01), and greater perceived 

rejection (10.50 ± 4.11 vs. 8.22 ± 3.74, p = .02) than those who did not report suicidal ideation.  
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Table 1. Baseline descriptive characteristics of adolescents who did and did not endorse suicidal 

ideation 

 

 

Characteristic 

Suicidal Ideation 

Present 

No Suicidal  

Ideation 

 

p 

Female, n (%) 18 (62.1%) 27 (44.3%) .11 

Race/ethnicity, n (%)   .76 

     Non-Hispanic White 18 (62.1%) 42 (68.9%)  

     Hispanic 11 (37.9%) 19 (31.1%)  

     American Indian 0 (0%) 1 (1.6%)  

     Asian 1 (3.4%) 1 (1.6%)  

Weight status, n (%)   .70 

     Lean 5 (17.2%) 11 (18%)  

     Overweight 8 (27.6%) 12 (19.7%)  

     Obesity 16 (55.2%) 38 (62.3%)  

Age, years 14.50 (1.50) 14.13 (1.71) .32 

BMI, kg/m2 27.53 (4.18)         27.64 (5.11)   .92 

BMI, z-score 1.6 (.56) 1.66 (.58) .67 

BMI, percentile 92.52 (7.07) 93.0 (7.21) .77 

Body fat, % 34.58 (7.00) 34.69 (7.06) .42 

Fasting insulin, uIU/mL 12.64 (7.71) 11.97 (6.58) .71 

Fasting glucose, mg/dL 78.34 (7.10) 79.48 (6.29) .50 

HOMA-IR 2.39 (1.53) 2.14 (1.27) .47 

Depression symptoms 16.76 (7.62) 10.55 (6.43) <.001 

Emotional support 25.5 (5.92)         28.22 (6.50)  .064 

Friendship  17.11 (3.58) 20.04 (4.76)  .005 

Loneliness 16.07 (5.25) 11.89 (5.85) .002 

Perceived hostility 11.53 (3.29) 10.26 (3.84) .136 

Perceived rejection 10.50 (4.11) 8.22 (3.74) .016 

Note: Mean (Standard Deviation) unless otherwise noted as percentage. Abbreviations: BMI = 

body mass index; HOMA-IR = homeostasis model assessment of insulin resistance. Suicidal 

ideation present: n = 29; No suicidal ideation: n = 61. With respect to missing data: n = 4 missing 

data points for body fat percentile, n = 10 for glucose, n = 13 for insulin, n = 15 for HOMA-IR, n 

= 1 for depression symptoms, n = 2 for emotional support, n = 2 for friendship, n = 2 for 

loneliness, n = 2 for perceived rejection, n = 2 for perceived hostility.  
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Correlations among continuous variables are displayed in Table 2. There were significant 

moderate-to-large negative correlations of adolescents’ depression symptoms with emotional 

support (r = -.45, p < .001) and friendship (r = -.45, p < .001). There were significant moderate-

to-large positive correlations of adolescents’ depression symptoms with loneliness (r = .61, p < 

.001), hostility (r = .30, p < .001), and rejection (r = .58, p < .001).  

Additionally, depression and fasting insulin were positively correlated (r = .24, p < .05). 

Emotional support (r = -.30, p < .01) and friendship (r = -.32, p < .01) were negatively correlated 

with fasting insulin, whereas loneliness (r = .26, p < .05) was positively correlated with fasting 

insulin. Similarly, there was an inverse correlation between emotional support and insulin 

resistance (r = -.31, p < .01) and a positive correlation between loneliness and insulin resistance 

(r = .26, p < .05).
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Table 2. Correlations among continuous variables 

 
 Age Depression Emotional 

Support 

Friendship Loneliness Hostility Rejection BMI z Body fat 

% 

Insulin Glucose 

Age --           

Depression   .16 --          

Support  .03 -.45*** --         

Friendship  -.14 -.45***  .60*** --        

Loneliness  .18  .61*** -.65*** -.77*** --       

Hostility -.07  .30*** -.36*** -.35***  .31** --      

Rejection  .05  .58*** -.55*** -.55***  .66***  .62*** --     

BMI z score  .11  .06 -.05 -.02 -.05 -.10 -.12 --    

Body fat %         --   

Fasting insulin  .04  .24* -.30** -.32**  .26*  .04  .05 .47*** .39*** --  

Fasting glucose  .20  .09 -.10 -.09  .14 -.15 -.06 .11 .18 .28* -- 

HOMA-IR -.04  .20 -.31** -.19  .26*  .07  .12 .41*** .38*** .86*** .17 

*** p < .001, ** p < .01, * p < .05. 

N = 77-90.  
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Main and interactional effects of body measurements and social functioning on suicidal  

 

ideation status 

 

BMIz score.  

In logistic regressions predicting suicidal ideation presence, the only covariate in level 1 

related to odds of adolescents’ suicidal ideation presence was depression symptoms, with every 

one-unit increase in CES-D total score related to 13%  greater odds of reporting suicidal ideation 

(Odds ratio: 1.13, 95% CI: 1.05, 1.22; Table 3).  

With the addition of BMI z score in level 2, BMI z score was not related to suicidal 

ideation (Odds ratio: 0.74, 95% CI: 0.32, 1.75). In level 3, the main effects of social functioning 

were tested, accounting for covariates and BMI z score. Each social functioning dimension was 

evaluated in a separate model given the moderate to high degree of overlap in the social 

functioning dimensions. In these models, none of the social functioning domains related to 

suicidal ideation after accounting for age, sex, depression symptoms, and BMI z  (p values > 

.19).  

Level 4 models tested the interactions of each respective social functioning dimension by 

BMI z on suicidal ideation. No interactions were significant (p values > .13). 
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Table 3. Summary of logistic regressions evaluating the main and interactional effects of BMI z 

score and social functioning on suicidal ideation status 

 

 Suicidal Ideation Status (Present)  

Predictor Variable B SE Odds Ratio Odds Ratio 95% CI p value 

Level 1      

   Age  .06 .15 1.06 .79, 1.43 .70 

   Sex -.10 .53 .91 .32, 2.57 .86 

   Depression   .12 2.27 1.12 1.05, 1.21 .002 

Level 2      

   BMI z score -.30 .44 .74 .32, 1.75 .50 

Level 3      

3a. Emotional support    -.02 .04 .99 .91, 1.07 .73 

3b. Friendship -.08 .06 .93 .83, 1.04 .19 

3c. Loneliness  .05 .05 1.05 .95, 1.16 .34 

3d. Perceived hostility  .04 .07 1.04 .91, 1.20 .55 

3e. Perceived rejection  .02 .08 1.02 .89, 1.19 .77 

Level 4      

4a. BMI z x emot supp   .03 .08 1.03 .89, 1.19 .73 

4b. BMI z x friendship  .19 .12        1.20 .95, 1.53 .13 

4c. BMI z x lonely     -.08    .08 .93 .79, 1.08     .33 

4d. BMI z x hostility -.03 .12 .97 .76, 1.24 .82 

4e. BMI z x rejection -.08 .13 .92 .71, 1.20 .54 

Note. BMI z = body mass index standard score for age and sex. Missing data handled with 

listwise deletion; model N’s ranged from 77-90. 
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Body fat percentage.  

The series of logistic regressions examining the main and interactional effects of body fat 

percentage and social functioning are presented in Table 4. The addition of body fat percentage 

in level 2 indicated that body fat percentage was not related to suicidal ideation (Odds ratio: 1.00, 

95% CI: 0.93, 1.08).  

In level 3, the main effects of social functioning were added to the model. As with before, 

none of the social functioning domains significantly related to suicidal ideation status after 

accounting for age, sex, depression symptoms, and body fat percentage (p values > .17).  

Level 4 included tests of the interactions of social functioning by body fat percentage. No 

interactions were significant (p values > .39). 
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Table 4. Summary of logistic regressions evaluating the main and interactional effects of  

body fat percentage and social functioning  on suicidal ideation status 

 Suicidal Ideation Status (Present)  

Predictor Variable B SE Odds Ratio Odds Ratio 95% CI p value 

Level 1      

   Age  .06 .15 1.06 .79, 1.43 .70 

   Sex -.10 .53 .91 .32, 2.57 .91 

   Depression   .12 .04 1.12 1.05, 1.21 <.01 

Level 2      

   Body fat %  .00 .04 1.00 .93, 1.08 .98 

Level 3      

3a. Emotional support     .00 .04 1.00 .92, 1.09 .95 

3b. Friendship -.08 .06 .92 .82, 1.04 .17 

3c. Loneliness  .06 .05 1.06 .92, 1.17 .30 

3d. Perceived hostility  .06 .07 1.06 .92, 1.22 .40 

3e. Perceived rejection  .04 .08 .61 .89, 1.21 .61 

Level 4      

4a. Body fat x emot supp  -.01 .01 1.00 .98, 1.01 .39 

4b. Body fat x friendship  .01 .01 1.01 .99, 1.03 .42 

4c. Body fat x lonely -.01 .01 1.00 .98, 1.01 .45 

4d. Body fat x hostility -.01 .01 .99 .97, 1.01 .51 

4e. Body fat x rejection  .00 .01 1.00 .98, 1.02 .96 

Note. Missing data handled with listwise deletion; model N’s ranged from 77-90. 
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Main and interactional effects of metabolic functioning and social functioning on suicidal  

 

ideation status 

 

Fasting insulin. 

The series of logistic regressions examining the main and interactional effects of fasting 

insulin and social functioning are presented in Table 5. With the addition of fasting insulin in 

level 2, fasting insulin was not related to suicidal ideation, after controlling for the age, sex, 

depression symptoms, and BMI z (Odds ratio: 0.98, 95% CI: 0.89, 1.08).  

In level 3, the main effects of social functioning were tested after accounting for age, sex, 

depression symptoms, BMI z, and fasting insulin. None of the social functioning domains related 

to suicidal ideation (p values > .07). There was trend-level association of friendship with suicidal 

ideation. Every one-unit increase in adolescents’ reported friendship tended to be related to a 

13% lower odds of reporting suicidal ideation (Odds ratio: 0.87, 95% CI: 0.75, 1.01, p = .07), 

after accounting for age, sex, depression symptoms, BMI z, and fasting insulin. 

Level 4 tested the interactions of social functioning factors by fasting insulin on suicidal 

ideation status. No interactions were significant (p values > .10). 
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Table 5. Summary of logistic regressions evaluating the main and interactional effects of fasting 

insulin and social functioning on suicidal ideation status 

 

 Suicidal Ideation Status (Present)  

Predictor Variable B SE Odds Ratio Odds Ratio 95% CI p value 

Level 1      

   Age  .07 .15 1.07 .79, 1.45 .64 

   Sex -.01 .54 .99 .34, 2.87 .98 

   Depression   .12 .04 1.13 1.05, 1.23 .001 

   BMI z -.30 .44 .74 .32, 1.75 .50 

Level 2      

   Fasting insulin -.02 .55 .98 .89, 1.08 .70 

Level 3      

3a. Emotional support    -.08 .05 .92 .83, 1.02 .11 

3b. Friendship -.14 .08 .87 .74, 1.01 .07 

3c. Loneliness  .08 .06 1.09 .96, 1.23 .20 

3d. Perceived hostility  .06 .08 1.06 .91, 1.24 .45 

3e. Perceived rejection  .07 .08 1.07 .91, 1.26 .41 

Level 4      

4a. Insulin x emot supp  -.01 .01 .99 .98, 1.01 .36 

4b. Insulin x friendship  .01 .01 1.01 .99, 1.02 .48 

4c. Insulin x lonely  .00 .01 1.00 .99, 1.01 .89 

4d. Insulin x hostility  .01 .01 1.01 .98, 1.04 .57 

4e. Insulin x rejection  .02 1.03 1.03 1.00, 1.06 .10 

Note. BMI z = body mass index standard score for age and sex. Missing data handled with 

listwise deletion; model N’s ranged from 77-90 
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Fasting glucose. 

The series of logistic regressions examining the main and interactional effects of fasting 

glucose and social functioning are presented in Table 6. In level 2, the of fasting glucose was not 

related to suicidal ideation, after controlling for age, sex, depression symptoms, and BMI z 

(Odds ratio: 0.95, 95% CI: 0.87, 1.03).  

In level 3, none of the social functioning domains showed a main effect association with 

suicidal ideation (p values > .07). There was a trend-level effect for emotional support. Every 

one-unit increase in adolescents’ reported emotional support tended to be related to a 9% lower 

odds of reporting suicidal ideation (Odds ratio: 0.91, 95% CI: 0.82, 1.01, p = .07), after 

accounting for age, sex, depression symptoms, BMI z, and fasting glucose.  

Level 4 evaluated the interactions of social functioning by glucose on suicidal ideation. 

No interactions were significant (p values > .15). 
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Table 6. Summary of logistic regressions evaluating the main and interactional effects of fasting 

glucose and social functioning on suicidal ideation status 

 

 Suicidal Ideation Status (Present)  

Predictor Variable B SE Odds Ratio Odds Ratio 95% CI p value 

Level 1      

   Age  .07 .15 1.07 .79, 1.45 .64 

   Sex -.01 .54 .99 .34, 2.87 .98 

   Depression   .12 .04 1.13 1.05, 1.22 .001 

   BMI z -.30 .44 .74 .32, 1.75 .50 

Level 2      

   Glucose -.06 .04 .95 .87, 1.03 .21 

Level 3      

3a. Emotional support    -.09 .05 .91 .82, 1.01 .07 

3b. Friendship -.11 .07 .90 .79, 1.03 .12 

3c. Loneliness  .07 .06 1.07 .96, 1.20 .23 

3d. Perceived hostility  .01 .08 1.01 .87, 1.17 .92 

3e. Perceived rejection  .02  .08 1.02 .88, 1.20 .77 

Level 4      

4a. Glucose x emot support  .00 .01 1.00 .99, 1.01 .91 

4b. Glucose x friendship  .01 .01 1.01 .99, 1.02 .45 

4c. Glucose x lonely  .00 .01 1.00 .99, 1.01 .97 

4d. Glucose x hostility  .00 .01 1.00 .97, 1.03 .84 

4e. Glucose x rejection  .01 .01 1.01 1.00, 1.03 .15 

Note. BMI z = body mass index standard score for age and sex. Missing data handled with 

listwise deletion; model N’s ranged from 77-90. 
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Insulin resistance. 

The series of logistic regression examining the main and interactional effects of insulin 

resistance and social functioning are presented in Table 7. In level 2, with the addition of insulin 

resistance, insulin resistance was not related to suicidal ideation, after controlling for age, sex, 

depression symptoms, and BMI z (Odds ratio: 1.06, 95% CI: 0.80, 1.00).  

In level 3, the main effects of social functioning were evaluated, after accounting for age, 

sex, depression symptoms, and insulin resistance. Emotional support was significantly related to 

suicidal ideation, such that every one-unit increase in reported emotional support was related to 

11% lower odds of reporting suicidal ideation (Odds ratio: 0.89, 95% CI: 0.80, 1.00).  

Level 4 tested the interactions of social functioning by insulin resistance on suicidal 

ideation. No interactions reached statistical significance (p values > .18). 
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Table 7. Summary of logistic regressions evaluating the main and interactional effects of social 

functioning by fasting HOMA-IR on suicidal ideation status 

 

 Suicidal Ideation Status (Present)  

Predictor Variable B SE Odds Ratio Odds Ratio 95% CI p value 

Level 1      

   Age  .07 .15 1.07 .79, 1.45 .64 

   Sex -.01 .54 .99 .34, 2.87 .98 

   Depression   .12 .04 1.13 1.05, 1.22 .001 

   BMI z -.30 .44 .74 .32, 1.75 .50 

Level 2      

   HOMA-IR  .06 .24 1.06 .66, 1.71 .81 

Level 3      

3a. Emotional support    -.12 .06 .89 .80, 1.00 .04 

3b. Friendship -.11 .07 .90 .78, 1.03 .12 

3c. Loneliness  .07 .06 1.07 .95, 1.21 .27 

3d. Perceived hostility  .04 .08 1.04 .89, 1.22 .62 

3e. Perceived rejection  .07 .08 1.07 .91, 1.26 .42 

Level 4      

4a. IR x emot support  -.05 .04 .95 .89, 1.03 .21 

4b. IR x friendship -.04 .04 .97 .89, 1.05 .40 

4c. IR x lonely  .00 .03 1.00 .93, 1.07 .94 

4d. IR x hostility  .00 .07 1.00 .87, 1.15 .98 

4e. IR x rejection  .09 .07  1.09 .96, 1.24 .18 

Note. BMI z = body mass index standard score for age and sex. HOMA-IR = homeostasis model 

assessment of insulin resistance. IR = insulin resistance estimated as HOMA-IR. Missing data 

handled with listwise deletion; model N’s ranged from 77-90. 
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DISCUSSION 

 

 

 

In this cross-sectional, secondary analysis of adolescents at risk for excess weight gain, I 

found that, in contrast to my hypotheses, neither BMI indices nor body composition related to 

depression symptoms or suicidal ideation risk status in bivariate or multivariate analyses. These 

null results are inconsistent with previous literature, which has shown an association between 

BMI or weight status and level of depression symptoms in both cross-sectional and longitudinal 

studies (Baker, Cobley, Han, & Sanders, 2015; Blaine, 2008; Holden, Mattox, Nemiary, & Shim, 

2012; Sutaria et al., 2019), as well as some prior research that has shown an associations between 

BMI and suicidal ideation (Daly, Robinson, Sutin, & Terracciano, 2018; Jenkins, Ratcliff, 

Reiter-Purtill, & Zeller, 2013). There are a number of possible explanations to this null finding. 

First, the somewhat restricted variability in BMI by design – all adolescents were selected for 

being at risk for adult obesity – might have limited our ability to detect effects, in contrast to 

other studies with a broader range of BMI (Holden, Mattox, Neimary, & Shim, 2012). Second, 

although nearly 30% of adolescents endorsed suicidal ideation, the sample was relatively small 

(<100 adolescents), and thus, there was a relatively small raw number of participants who 

endorsed suicidal ideation within the study. Sample size limited power to detect small effects. 

Third, it is possible that factors other than degree of BMI or body fat are important for suicidal 

ideation risk status in adolescents at risk for adult obesity. Additional predictors of suicidal 

ideation not examined in the study include temperament characteristics such as inattention 

(Goldsmith, Sarkisian, & Van Hulle, 2019), affective or self-regulatory difficulties such as 

emotion regulation (Gili et al., 2018), weight or body image perception (Jenkins, Ratcliff, Reiter-

Purtill, & Zeller, 2013), peer victimization (Austin et al., 2017), self-esteem (Wild, 2004). These 
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factors warrant investigation in future studies to understand risk for suicide in adolescents at risk 

for adult obesity. Likewise, although adolescents’ depression symptoms were positively 

associated with fasting insulin, which is consistent with previous research (Holden, Mattox, 

Neimary, & Shim, 2012; Shomaker et al., 2010), no dimension of metabolic functioning related 

to suicidal ideation in simple bivariate or multivariate analyses. The association of depression 

and higher fasting insulin may be explained by stress-related behavioral and physiological 

mechanisms, such as emotional eating, physical inactivity, and/or chronic inflammation 

(Markowitz et al., 2008). Yet, the aim of the current study to investigate the association of 

metabolic functioning with suicidal ideation was exploratory. Some research has found evidence 

for an association between metabolic functioning and suicidal ideation in adults (Ko, 2019), 

though prior studies did not account for depression symptoms, making it possible that the 

metabolic functioning-suicidal ideation association is actually an artifact of both of these factors’ 

relationship with depression. As noted with the BMI/body composition-suicidal ideation null 

results, lack of findings could have been tied to the relatively small sample size and number of 

participants endorsing suicidal ideation.  

 Contrary to my hypothesis, social functioning did not moderate the relationship of 

BMI/body fat or metabolic health with suicidal ideation. One likely possibility is that 

psychological distress in adolescents at-risk for adult obesity is more complicated than social 

functioning and degree of obesity alone, and multiple  factors may be involved, interacting in 

complex ways. For instance, it is highly possible that more important than actual BMI/body fat is 

adolescent perception of weight, or the subjective perception of one’s body image, and shape. In 

one previous study, perceived weight fully mediated the association between obesity and 

depression, such that obesity related to greater depression through perceived weight (Duong & 
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Roberts, 2016). As such, it is possible that in regard to suicidal ideation in adolescents at risk for 

adult obesity, perceived weight, as opposed to true weight, is perhaps more related to suicidal 

ideation. This possibility, as well as other previously mentioned risk factors for suicidal ideation, 

merits testing. Additionally, exploration of mediation and moderation models in order to 

determine protective factors and best points of intervention will be important. 

As expected, I found that depression symptoms were related to suicidal ideation status, 

with nearly 30% of the sample reporting suicidal ideation. Comparing this statistic to the 

community samples of adolescents, this percentage is quite high (e.g., nearly doubled), as studies 

suggest about 17.4% of Colorado adolescents experience suicidal ideation and 17.7% of 

adolescents experience suicidal ideation nationally (Keeney, 2016). The higher rate of suicidal 

ideation in this sample is important to consider in light of the increasing attention to difficult 

stigma and discriminatory experiences that youth may face as a result of their heavier weight, 

including explicit weight-based victimization (Austin et al., 2017; Janicke et al., 2007) and other 

weight-based stigma (Cook, Pont, Puhl, & Slusser, 2017). Such experiences are thought to have 

an impact on psychosocial outcomes, including suicidal ideation (Jenkins, Ratcliff, Reiter, & 

Zeller, 2013). Due to the increased social stigma and psychosocial vulnerabilities, effective 

mental health screening, including thorough screening for depression as well as suicidal ideation, 

is crucial for all adolescents (Xiao, 2019) including in particular those with heavier weight 

(Gupta & Sagar, 2018). 

Despite the lack of findings for social functioning as a moderator, several aspects of 

social functioning were significantly related to suicidal ideation. In bivariate tests, adolescents 

who reported suicidal ideation reported significantly lower friendship quality and more 

loneliness. This is consistent with previous literature demonstrating that aspects of social 
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functioning, in particular aspects of friendship, play a role in adolescent suicidal ideation risk 

(Pakasarian, Ries Merikangas, & Van Meter, 2019). Friendship negativity has been related to 

higher likelihood of suicidal ideation, whereas friendship positivity has been protective against 

suicidal ideation (Pakasarian, Ries Merikangas, & Van Meter 2019). Furthermore, loneliness has 

been identified as a risk factor for suicidal ideation in adolescence (Pandey et al., 2018). In the 

current study, these aspects of social functioning were no longer significantly related to suicidal 

ideation status after accounting for depression symptoms. One exception was the model 

predicting suicidal ideation from insulin resistance and emotional support. Even when 

accounting for depression symptoms, as well as insulin resistance, age, sex, and BMI z-score, 

emotional support was related to a lower odds of endorsing suicidal ideation. This result is 

consistent with evidence showing an association between emotion regulation and suicidal 

ideation (Fonseca-Pedrero et al., 2018). Although this association requires replication in a larger 

sample and was not robustly significant in other models, it is intriguing in light of data 

suggesting that emotion regulation is related to suicidal ideation through sleep quality as a 

mediator (Xiao, 2019). This data suggest that addressing sleep quality in adolescents with 

emotion regulation difficulties may help in preventing suicidal ideation, and may be an important 

point of intervention (Xiao, 2019). 

The present study has a number of limitations. The present study relied on cross-sectional 

data, which limits the ability to make predictions about future outcomes or to draw cause and 

effect conclusions. Additionally, there is limited external validity. As participants were selected 

to be at risk for adult obesity, generalizability of the findings are limited to youth who meet this 

criterion. Likewise, there was limited representation of racial/ethnic minority adolescents (~30% 

Latino), which – although reflective of the demographic of Northern Colorado – limits 
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generalizability to other racial/ethnic groups disproportionately affected by obesity and T2D. 

Additionally, the present analyses used listwise deletion to handle missing data; sensitivity 

analyses using more sophisticated methods such as imputation or maximum likelihood 

estimation should be considered in future analyses. As noted earlier, the sample size was 

relatively small, as was the raw number of teens who endorsed suicidal ideation.  

The study, however, does have a number of strengths. Suicidal ideation prevalence within 

a vulnerable population is an important topic and offers important implications for best practices 

in mental health screening. The novelty of this research in distinguishing the associations of 

BMI/fat/metabolic health and social functioning with suicidal ideation, even accounting for 

depression, also makes a meaningful contribution to the literature. Moreover, the study included 

both BMI/body fat and metabolic functioning, allowing for a contribution to the very small body 

of research on metabolic functioning and suicidal ideation, particularly in adolescents. 

Additionally, the present study used both interview and survey assessments to characterize 

suicidal ideation.  

 Future research should build upon the current findings by exploring additional constructs 

that might be of relevance to suicidal ideation in youth at risk for adult obesity such as body 

image. Additionally, it will be important to characterize both general, core dimensions of social 

functioning, as well as specific aspects of the lived social experience for youth who are heavier, 

such as experiences of discrimination and weight-related stigma. This line of inquiry offers the 

prospect of providing both researchers and clinicians with a more nuanced perspective of 

suicidal ideation risk in adolescents who are at risk for adult obesity, and ultimately, how best to 

detect risk and intervene.  
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CONCLUSION 

 

 

 

This study provides further investigation into the psychological distress experienced in 

adolescents at risk of obesity, as well as the quality and importance of aspects of social 

functioning. In particular, this study demonstrates the importance of screening for depression and 

suicidal ideation in all adolescents, with special attention paid to those at risk for adult obesity. 

Although in this study, hypotheses around the moderating role of social functioning on the 

relationship between BMI/body fat and suicidal ideation were not supported, further 

investigation exploring other models highlighting prominent risk factors is warranted. 

 

 

 

 

  



   

 

 34

 

REFERENCES 

 

 

Amiri, S., & Behnezhad, S. (2018). Body mass index and risk of suicide: A systematic review 

and meta-analysis. Journal of Affective Disorders, 238, 615–625. 

https://doi.org/10.1016/j.jad.2018.05.028 

Babiss, Lindsay & Gangwisch, James. (2009). Sports participation as a protective factor against 

depression and suicidal ideation in adolescents as mediated by self-esteem and social 

support. Journal of Developmental & Behavioral Pediatrics, 30, 376-384. 

https://doi.org/10.1097/DBP.0b013e3181b33 

Blaine, B. (2008). Does depression cause obesity?: A meta-analysis of longitudinal studies of 

depression and weight control. Journal of Health Psychology, 13, 1190–1197. 

https://doi.org/10.1177/1359105308095977 

Brausch, A. M., & Decker, K. M. (2014). Self-esteem and social support as moderators of 

depression, body image, and disordered eating for suicidal ideation in 

adolescents. Journal of Abnormal Child Psychology, 42, 779–789. https://doi-

org.ezproxy2.library.colostate.edu/10.1007/s10802-013-9822-0 

Cash, S. J., & Bridge, J. A. (2009). Epidemiology of youth suicide and suicidal 

behavior. Current opinion in pediatrics, 21, 613–619. 

https://doi.org/10.1097/MOP.0b013e32833063e1 

Crick, N. C., & Dodge, K. A. (1994). A review and reformulation of social information 

processing mechanisms in children’s social adjustment. Psychological Bulletin, 115, 74 – 

101. http://dx.doi.org/10.1037/0033-2909.115.1.74 



   

 

 35

 

Cyranowski, J. M., Zill, N., Bode, R., Butt, Z., Kelly, M. A. R., Pilkonis, P. A., Cella, D. (2013). 

Assessing social support, companionship, and distress: National Institute of Health (NIH) 

Toolbox Adult Social Relationship Scales. Health Psychology, 32, 293–301. https://doi-

org.ezproxy2.library.colostate.edu/10.1037/a0028586.supp  

Fonseca-Pedrero, E., Inchausti, F., Pérez-Gutiérrez, L., Aritio Solana, R., Ortuño-Sierra, J., 

Sánchez-García, M., Lucas-Molina, B., Domínguez, C., Foncea, D., Espinosa, V., Gorría, 

A., Urbiola-Merina, E., Fernández, M., Merina Díaz, C., Gutiérrez, C., Aures, M., 

Campos, M. S., Domínguez-Garrido, E., & Pérez de Albéniz Iturriaga, A. (2018). 

Suicidal ideation in a community-derived sample of Spanish adolescents. Ideación 

suicida en una muestra representativa de adolescentes españoles. Revista de psiquiatria y 

salud mental, 11, 76–85. https://doi.org/10.1016/j.rpsm.2017.07.004 

Goldman-Mellor, S., Allen, K., & Kaplan, M. (2018). Rural/urban disparities in adolescent 

nonfatal suicidal ideation and suicide attempt: A population-based study. Suicide and 

Life-Threatening Behavior, 48, 709–719. https://doi.org/10.1111/sltb.12390 

Hedegaard, H.B., Curtin, S.C., & Warner, M. (2018). Suicide Rates in the United States 

Continue to Increase. NCHS data brief, 309, 1-8. 

Lazarevich, I., Irigoyen Camacho, M., Velázquez-Alva, M., & Zepeda Zepeda, M. (2016). 

Relationship among obesity, depression, and emotional eating in young adults. Appetite, 

107, 639–644. https://doi.org/10.1016/j.appet.2016.09.011 

Lee, B. Y., Bartsch, S. M., Mui, Y., Haidari, L. A., Spiker, M. L., & Gittelsohn, J. (2017). A 

systems approach to obesity. Nutrition Reviews, 75, 94–106. doi: 10.1093/nutrit/nuw049 



   

 

 36

 

Janicke, D. M., Marciel, K. K., Ingerski, L. M., Novoa, W. , Lowry, K. W., Sallinen, B. J. and 

Silverstein, J. H. (2007). Impact of psychosocial factors on quality of life in overweight 

youth. Obesity, 15, 1799-1807. doi: 10.1038/oby.2007.214 

Keeney, T. (2016). Healthy Kids: Mental Health. Retrieved June 14, 2020, from 

https://www.coloradohealthinstitute.org/research/healthy-kids-mental-health 

Ko, J., Han, K., Shin, C., Lee, S., Han, C., Kim, Y., Ko, Y. (2019). Association of metabolic 

syndrome and its components with suicidal ideation and depression in adults: A 

nationally representative sample of the Korean population. Journal of Affective 

Disorders, 249, 319–326. https://doi.org/10.1016/j.jad.2019.02.049 

Kolaitis, G., Korpa, T., Kolvin, I., & Tsiantis, J. (2003). Schedule for Affective Disorders and 

Schizophrenia for school-age children-present episode (K-SADS-P): A pilot inter-rater 

reliability study for Greek children and adolescents. European Psychiatry, 18, 374–375. 

https://doi-org.ezproxy2.library.colostate.edu/10.1016/j.eurpsy.2003.02.002 

Koponen, H., Kautiainen, H., Leppänen, E., Mäntyselkä, P., & Vanhala, M. (2015). Association 

between suicidal behaviour and impaired glucose metabolism in depressive 

disorders. BMC Psychiatry, 15, 163. doi:10.1186/s12888-015-0567-x 

Matlin, S. L., Molock, S. D., & Tebes, J. K. (2011). Suicidality and depression among african 

american adolescents: The role of family and peer support and community 

connectedness. The American Journal of Orthopsychiatry, 81, 108–117. 

doi:10.1111/j.1939-0025.2010.01078.x 

Markowitz, S., Friedman, M. A., & Arent, S. M. (2008). Understanding the relation between 

obesity and depression: Causal mechanisms and implications for treatment. Clinical 

Psychologist, 15, 1–20. doi:10.1111/j.1468- 2850.2008.00106.x 



   

 

 37

 

Nemiary, D., Shim, R., Mattox, G., & Holden, K. (2012). The relationship between obesity and 

depression among adolescents. Psychiatric Annals, 42, 305–308. doi:10.3928/00485713-

20120806-09. 

Nock MK, Borges G, Bromet EJ, Cha CB, Kessler RC, Lee S. (2008). Suicide and suicidal 

behavior. Epidemiologic Reviews, 30, 133-154. 

Nock, M., Green, J., Hwang, I., McLaughlin, I., Sampson, N., Zaslavsky, A., & Kessler, R. 

(2013). Prevalence, correlates, and treatment of lifetime suicidal behavior among 

adolescents: Results from the national comorbidity survey replication adolescent 

supplement. JAMA Psychiatry, 70, 300–310. doi:10.1001/2013.jamapsychiatry. 

Ogden, C., Fryar, C., Hales, C., Carroll, M., Aoki, Y., & Freedman, D. (2018).  

Differences in Obesity Prevalence by Demographics and Urbanization in US Children 

and Adolescents, 2013-2016. JAMA : The Journal of the American Medical 

Association, 319, 2410–2418. https://doi.org/10.1001/jama.2018.5158 

Pan, Y.-J., Juang, K.-D., Lu, S.-R., Chen, S.-P., Wang, Y.-F., Fuh, J.-L., & Wang, S.-J. (2017). 

Longitudinal risk factors for suicidal thoughts in depressed and non-depressed young 

adolescents. Australian and New Zealand Journal of Psychiatry, 51, 930–937. 

https://doi.org/10.1177/0004867417717795 

Pandey, A. R., Bista, B., Dhungana, R. R., Aryal, K. K., Chalise, B., & Dhimal, M. (2019). 

Factors associated with suicidal ideation and suicidal attempts among adolescent students 

in Nepal: Findings from Global School-based Students Health Survey. PloS one, 14, 

e0210383. https://doi.org/10.1371/journal.pone.0210383 

Pont, S., Puhl, R., Cook, S., & Slusser, W. (2017). Stigma experienced by children and 

adolescents with obesity. Pediatrics, 140. https://doi.org/10.1542/peds.2017-3034 



   

 

 38

 

Raudsepp, L., & Vink, K. (2019). Brief report: Longitudinal associations between physical 

activity, sleep disturbance and depressive symptoms in adolescent girls. Journal of 

Adolescence, 72, 37–41. https://doi.org/10.1016/j.adolescence.2019.02.003 

Reiter-Purtill, J., Gowey, M. A., Austin, H., Smith, K. C., Rofey, D. L., Jenkins, T. M. (2017). 

TeenView study group and in cooperation with Teen-LABS Consortium peer 

victimization in adolescents with severe obesity: The roles of self-worth and social 

support in associations with psychosocial adjustment. Journal of Pediatric 

Psychology, 42, 272–282. doi: 10.1093/jpepsy/jsw078 

Rhodes ET, Prosser LA, Hoerger TJ, Lieu T, Ludwig DS, Laffel LM. (2012). Estimated 

morbidity and mortality in adolescents and young adults diagnosed with type 2 diabetes 

mellitus. Diabetic Medicine, doi: 29:453–63. 

Roberts, R. E., & Duong, H. T. (2015). Does major depression affect risk for adolescent obesity? 

Journal of affective disorders, 186, 162–167. https://doi.org/10.1016/j.jad.2015.06.030 

Sagar R, Gupta T. Psychological Aspects of Obesity in Children and Adolescents. Indian J 

Pediatr. 2018; 85, 554�559. doi:10.1007/s12098-017-2539-2 

Sanders, R., Han, A., Baker, J., & Cobley, S. (2015). Childhood obesity and its physical and 

psychological co-morbidities: A systematic review of Australian children and 

adolescents. European Journal of Pediatrics, 174, 715-746. 

Sarkisian, K.L., Van Hulle, C.A. & Hill Goldsmith, H. Brooding, inattention, and impulsivity as 

predictors of adolescent suicidal ideation. J Abnorm Child Psychology, 47, 333–334. 

https://doi.org/10.1007/s10802-018-0435-5 

Shanahan, L., Schorpp, K. M., Volpe, V. V., Linthicum, K., & Freeman, J. A. (2016). 

Developmental timing of suicide attempts and cardiovascular risk during young 



   

 

 39

 

adulthood. Health psychology : official journal of the Division of Health Psychology, 

American Psychological Association, 35, 1135–1143. doi: 10.1037/hea0000373 

Shomaker, L., Berman, Z., Burke, M., Annameier, S., Pivarunas, B., Sanchez, N., … Lucas-

Thompson, R. (2019). Mindfulness-based group intervention in adolescents at-risk for 

excess weight gain: A randomized controlled pilot study. Appetite, 140, 213–222. 

https://doi.org/10.1016/j.appet.2019.05.022 

Shomaker LB, Bruggink S, Pivarunas B, et al. (2017). Pilot randomized controlled trial of a 

mindfulness-based group intervention in adolescent girls at risk for type 2 diabetes with 

depressive symptoms. Complementary Therapies in Medicine, 32, 66–74. doi: 

10.1016/j.ctim.2017.04.003 

Shomaker, L. B., Tanofsky-Kraff, M., Young-Hyman, D., Han, J. C., Yanoff, L. B., Brady, S. 

M., Yanovski, S. Z., & Yanovski, J. A. (2010). Psychological symptoms and insulin 

sensitivity in adolescents. Pediatric diabetes, 11, 417–423. 

https://doi.org/10.1111/j.1399-5448.2009.00606.x 

Stockings E, Degenhardt L, Lee YY, et al. (2015). Symptom screening scales for detecting 

 major depressive disorder in children and adolescents: a systematic review and meta- 

analysis of reliability, validity and diagnostic utility. Journal of Affective Disorders. doi: 

2015;174:447–463.   

Sutaria S, Devakumar D, Yasuda SS, et al. (2019). Is obesity associated with depression in 

children? Systematic review and meta-analysis. Archives of Disease in Childhood. doi: 

2019;104:64-74. 



   

 

 40

 

Sutin, A. R., Robinson, E., Daly, M., & Terracciano, A. (2018). Perceived body discrimination 

and intentional self-harm and suicidal behavior in adolescence. Childhood Obesity, 

https://doi.org/10.1089/chi.2018.0096 

Van Meter AR, Paksarian D, Merikangas KR. Social Functioning and Suicide Risk in a 

Community Sample of Adolescents. (2019). J Clin Child Adolesc Psychol, 48, 273�287. 

doi:10.1080/15374416.2018.1528549 

Van Orden, K. A., Witte, T. K., Cukrowicz, K. C., Braithwaite, S. R., Selby, E. A., & Joiner, T. 

E., Jr. (2010). The interpersonal theory of suicide. Psychological Review, 117, 575–600. 

https://doi-org.ezproxy2.library.colostate.edu/10.1037/a0018697 

Vicente�Rodríguez, G. , Rey�López, J. P., Mesana, M. I., Poortvliet, E. , Ortega, F. B., Polito, 

A. , Nagy, E. , Widhalm, K. , Sjöström, M. , Moreno, L.A. (2012). Reliability and 

Intermethod Agreement for Body Fat Assessment Among Two Field and Two 

Laboratory Methods in Adolescents. Obesity, 20, 221-228. doi: 10.1038/oby.2011.272 

Wild, L. (2004). Suicidal ideation and attempts in adolescents: Associations with depression and 

six domains of self-esteem. Journal of Adolescence, 27, 611–624. 

Xiao, L., Zhang, S., Li, W., Wu, R., Wang, W., Wang, T., Guo, L., & Lu, C. (2019). The 

mediating effect of sleep quality on the relationship between emotional and behavioral 

problems and suicidal ideation. International journal of environmental research and 

public health, 16, 4963. https://doi.org/10.3390/ijerph16244963 

Zeller, M. H., Reiter, P. J., Jenkins, T. M., & Ratcliff, M. B. (2013). Adolescent suicidal 

behavior across the excess weight status spectrum. Obesity, 21, 1039–1045. https://doi-

org.ezproxy2.library.colostate.edu/10.1002/oby.20084 


