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Abstract

Background—Although insomnia has been identified as a robust predictor of suicidal ideation 

and behaviors, little is known about the mechanisms by which sleep disturbances confer risk for 

suicide. We investigated thwarted belongingness as an explanatory link between insomnia 

symptoms and suicidal ideation across three military service member and veteran samples.

Methods—Data were collected among United States military service members and veterans 

(N1=937, N2=3,386, N3=417) who completed self-report measures of insomnia symptoms, 

thwarted belongingness, suicidal ideation, and related psychiatric symptoms (e.g., anxiety, 

hopelessness). Bias-corrected bootstrap mediation analyses were utilized to examine the indirect 

effects of insomnia symptoms on suicidal ideation through thwarted belongingness, controlling for 

related psychiatric symptoms.

Results—Consistent with study hypotheses, thwarted belongingness significantly accounted for 

the relationship between insomnia and suicidal ideation across all three samples; however, 

insomnia symptoms did not significantly account for the relationship between thwarted 

belongingness and suicidal ideation, highlighting the specificity of our findings.

Limitations—This study utilized cross-sectional, self-report data.

Conclusions—Insomnia may confer suicide risk for military service members and veterans, in 

part, through the pathway of thwarted belongingness. Additional prospective studies are warranted 

to further delineate this model of risk. Our results offer a potential target for the therapeutic 

prevention of suicide, via the promotion of belongingness, among service members and veterans 

experiencing insomnia symptoms.
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Introduction

In the past decade, rates of suicide and suicide attempts have increased among United States 

military personnel (LeardMann et al., 2013; Ramchand et al., 2011) and veterans 

(Department of Veterans Affairs Office of Public and Intergovernmental Affairs, 2016; 

LeardMann et al., 2013). Currently, the prevalence of suicidal behaviors among service 

members exceeds rates found among matched civilian populations (Nock et al., 2014; Nock 

et al., 2015; Ursano, Heeringa, et al., 2015; Ursano, Kessler, et al., 2015). In response, there 

has been a call for increased suicide prevention efforts among both military personnel and 

veteran populations (Kuehn, 2009; Ramchand et al., 2011). To inform these efforts and 

illuminate potential points of intervention, there is a critical need to identify suicide risk 

factors and to understand the pathways by which these factors lead to suicidal thoughts and 

behaviors.

Among the most robust risk factors for suicide is insomnia (see Bernert, Kim, Iwata, & 

Perlis, 2015 and Pigeon, Pinquart, & Conner, 2012 for review). For instance, insomnia has 

been repeatedly shown to predict future suicidal ideation (Wong and Brower, 2012; Wong et 

al., 2011) as well as death by suicide (Bernert, Turvey, Conwell, & Joiner, 2014; Goldstein, 

Bridge, & Brent, 2008; Kodaka et al., 2014). This association has also been demonstrated 

among military service members and veterans. For example, a study by Ribeiro and 

colleagues (2012) found that insomnia symptoms predicted suicidal ideation among a 

sample of military service members above and beyond other risk factors (e.g., hopelessness, 

depression, diagnosis of posttraumatic stress disorder [PTSD]). In another study, veteran 

suicide decedents who reported sleep disturbances at their last health care visit died within a 

shorter period of time after this visit than those without sleep disturbances (Pigeon et al., 

2012a). These findings highlight insomnia as a critical warning sign for suicide among 

veterans.

Given this well-established link, there is a strong rationale to better understand the pathways 

by which insomnia and sleep disturbances confer risk for suicide among military service 

members and veterans, especially since insomnia is highly prevalent in these populations 

(Capaldi et al., 2011; Kroenke et al., 1998; Lewis et al., 2009; Miller et al., 2011; Neylan et 

al., 1998; Peterson et al., 2008; Seelig et al., 2010). Since few studies to date have 

empirically tested the mechanisms underlying the association between insomnia and suicide 

risk, a theoretical approach may provide a useful framework for exploring this relationship.

The interpersonal theory of suicide (Joiner, 2005; Van Orden et al., 2010), which has 

amassed growing empirical support (e.g., Bryan, Morrow, Anestis, & Joiner, 2010; 

Christensen, Batterham, Soubelet, & Mackinnon, 2013; Cukrowicz, Jahn, Graham, 

Poindexter, & Williams, 2013; Czyz, Berona, & King, 2014; Joiner & Van Orden, 2008), 

may provide one possible explanation for the robust connection between insomnia and 

suicide risk. This theory proposes that lethal and near-lethal suicide attempts occur when an 
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individual has both the desire and capability for suicidal behavior. Suicidal desire emerges 

when thwarted belongingness (i.e., the feeling that one does not belong) and perceived 

burdensomeness (i.e., the belief that one’s death is worth more than one’s life) co-occur. 

Capability for suicide is characterized by increased pain tolerance and fearlessness about 

death.

Using the interpersonal theory as a guide, insomnia may confer risk for suicide specifically 

by increasing feelings of thwarted belongingness. Since insomnia is defined by recurrent 

difficulties falling asleep, staying asleep, and/or waking up too early (American Psychiatric 

Association [APA], 2013), those suffering from insomnia are likely to experience extended 

periods of wakefulness during hours when the majority of the population is asleep. This 

experience may itself be lonely. Clinically significant insomnia also leads to functional 

impairment, including minor irritations and interferences in one’s social life and 

relationships (see Sateia, Doghramji, Hauri, & Morin, 2000, and Shochat, Cohen-Zion, & 

Tzischinsky, 2014, for review). For example, studies have found that poor sleep is associated 

with difficulties both establishing and maintaining relationships (Roberts and Duong, 2013; 

Roberts et al., 2001). This may then result in isolation and feelings of loneliness. 

Furthermore, inadequate sleep is related to impaired emotion regulation abilities (see 

Walker, 2009 for review). Indeed, studies have shown that individuals with poor sleep 

quality may have greater difficulties reappraising negative situations (Mauss et al., 2013) and 

chronic sleep restriction may impact the effective regulation of emotions (Baum et al., 

2014). These difficulties may, in turn, increase individuals’ vulnerability to maladaptive 

thoughts about their belongingness. Taken together, chronic insomnia may contribute to 

feelings of loneliness (cf. thwarted belongingness), resulting in elevated suicidal desire and, 

ultimately, greater suicide risk.

Findings from recent studies support this proposed pathway. Our research group has found 

both a cross-sectional and prospective relationship between insomnia symptoms and 

loneliness across six samples, including undergraduates, community-dwelling adults, and 

military personnel. Similarly, Chu and colleagues (2016) not only found a significant 

association between insomnia symptoms and thwarted belongingness but also demonstrated 

that thwarted belongingness significantly accounted for the association between insomnia 

and suicidal ideation in a sample of South Korean university students. Chu and colleagues 

(in press) replicated these findings across three additional samples—U.S. undergraduates, 

adult mental health outpatients, and adult primary care patients—and demonstrated that this 

pattern of findings remained even after controlling for anxiety symptoms. Finally, Nadorff 

and colleagues (2014) examined the relationship between insomnia symptoms, interpersonal 

theory constructs, and suicide risk in two undergraduate samples. Interpersonal theory 

constructs did not significantly account for the relationship between insomnia symptoms and 

suicidal ideation in one of the samples. However, in the other sample, this relationship was 

no longer significant after controlling for interpersonal theory constructs. These findings 

suggest that interpersonal theory constructs, including thwarted belongingness, may serve as 

an explanatory link between insomnia and suicide risk. Consistent with this assertion, a 

study of older adults also revealed that insomnia symptoms were no longer related to suicide 

risk after controlling for interpersonal theory variables (Golding et al., 2015). However, 
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these equivocal results emphasize the need for further investigation into the relationship 

between these symptom constellations.

The Present Investigation

In considering the (1) relatively high rates of suicidal thoughts and behaviors among military 

service members and veterans, (2) prevalence of sleep disturbances in these populations, and 

(3) vast body of evidence identifying insomnia as a potent suicide risk factor, empirical 

exploration of the mechanisms underlying the relationship between insomnia and suicide 

risk is indicated. As such, we investigated whether thwarted belongingness may serve as an 

explanatory link between insomnia symptoms and suicidal ideation across three large 

samples of military service members and veterans. Based on prior research and propositions 

of the interpersonal theory of suicide, we hypothesized that (1) insomnia symptom severity 

would be associated with more severe suicidal ideation and greater thwarted belongingness, 

and (2) thwarted belongingness would significantly account for the relationship between 

insomnia symptoms and suicidal ideation, controlling for related psychiatric symptoms. To 

evaluate the specificity of effects, we conducted secondary analyses to examine whether 

insomnia symptoms may serve as an explanatory link in the association between thwarted 

belongingness and suicidal ideation.

Consistent with similar studies we controlled for symptoms associated with both sleep 

problems and suicide risk. Specifically, where possible, we controlled for: (1) anxiety 

sensitivity and anxiety symptoms (Capron et al., 2012; Hendin, Maltsberger, & Szanto, 

2007; Johnson, Roth, & Breslau, 2006); (2) perceived burdensomeness (Christensen et al., 

2013; Cukrowicz et al., 2013; Nadorff et al., 2014); and (3) general hopelessness (Beck, 

Brown, & Steer, 1989; Beck, Steer, Kovacs, & Garrison, 1985; Woosley, Lichstein, Taylor, 

Riedel, & Bush, 2014). We also controlled for depression symptoms where possible (Brown 

et al., 2000; Cavanagh et al., 2003); however, these analyses were exploratory in light of 

evidence for conceptual and empirical problems with controlling for depression in analyses 

predicting suicidal ideation (Rogers et al., 2016). Lastly, though less is known about 

perceived burdensomeness’ role in the insomnia and suicidal ideation relationship, this 

construct is posited as necessary for the emergence of suicidal desire (Joiner, 2005; Van 

Orden et al., 2010). Thus, where possible, we conducted exploratory analyses examining: (1) 

thwarted belongingness and perceived burdensomeness as parallel explanatory factors and 

(2) whether perceived burdensomeness moderated thwarted belongingness’ mediating 

effects. All participants provided informed consent prior to study participation, and relevant 

Institutional Review Boards approved procedures for each study.

Study 1

In Study 1, we tested the mediating role of thwarted belongingness in the relationship 

between insomnia symptoms and suicidal ideation, controlling for hopelessness and anxiety 

sensitivity, in a sample of military services members and veterans.
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Methods

Participants and Procedures—A total of 937 United States military service members 

and veterans were included in Study 1. Participants ranged in age from 18 to 88 years 

(M=38.2, SD=14.5), and the sample was predominantly male (82.1%). In terms of race, 

67.9% identified as White, 15.2% Black/African American, 1.7% American Indian/Alaska 

Native, 1.5% Multiracial, 1.1% Asian, 0.7% Native Hawaiian/Other Pacific Islander, and 

11.9% declined to state. For branch of service, 49.6% reported an Army affiliation, 21.7% 

Navy, 18.1% Marine Corps, 7.0% Air Force, 0.5% Coast Guard, 0.1% National Guard, and 

2.9% other. Participants’ current military status (i.e., active duty, reserve, separated) was not 

systematically collected. Data were aggregated from fifteen independent studies funded by 

the Military Suicide Research Consortium (MSRC). There was variation across studies in 

recruitment methods, study setting, study aims and designs, and survey administration. 

However, all participants were asked to complete the same battery of self-report measures at 

baseline/study enrollment.

Measures—Due to study setting constraints, factor analyses of prior datasets were used to 

select a subset of items from each measure to comprise a brief assessment battery (Gutierrez 

and Joiner, 2016). This common set of survey items was administered across all fifteen 

studies.

Anxiety Sensitivity Index (ASI; Reiss, Peterson, Gursky, & McNally, 1986): A 5-item 

version of the 16-item ASI was used to assess individuals’ tendency to fear the 

consequences of bodily sensations related to anxiety. Items are rated on a 5-point scale 

(1=Very Little, 5=Very Much), with total scores ranging from 5 to 25 and greater scores 

reflecting greater anxiety sensitivity. The ASI has demonstrated strong psychometric 

properties (Zvolensky et al., 2001), and its internal consistency in this study was strong (α=.

91).

Beck Hopelessness Scale (BHS; Beck, Weissman, Lester, & Trexler, 1974): A 3-item 

version of the original 20-item BHS was used to assess hopelessness. Participants are asked 

to rate statements about their attitudes toward the future as “True” or “False.” Total scores 

on the abbreviated BHS range from 0 to 3, with higher scores reflecting greater 

hopelessness. The BHS has been shown to have good internal consistency and reliability 

(Beck et al., 1974; Steed, 2001), and the 3-item BHS in this study demonstrated adequate 

internal consistency (α=.62).

Depressive Symptom Inventory – Suicidality Subscale (DSI-SS; Metalsky & Joiner, 
1997): The DSI-SS is a 4-item measure of suicidal ideation severity. Individuals are 

presented with four statement groups (e.g., controllability of thoughts) and select the 

statement from each group that best characterizes them. DSI-SS total scores range from 0 to 

12, with increasing scores indicating greater symptom severity. The DSI-SS demonstrates 

good psychometric properties (Joiner, Pfaff, & Acres, 2002), including compared to other 

suicide risk measures (Batterham et al., 2014). Internal consistency of the DSI-SS was good 

(α=.86).
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Insomnia Severity Index (ISI; Bastien, Vallieres, Morin, Vallières, & Morin, 2001): An 

abbreviated 5-item version of the 7-item ISI was used to measure insomnia symptom 

severity. Individuals are asked to rate various sleep complaints (e.g., difficulties falling 

asleep) on a 5-point Likert scale. Total scores on the abbreviated ISI range from 0 to 20, with 

greater scores signaling more severe insomnia symptoms. Prior studies indicate that the full 

ISI has high internal consistency and validity (Bastien et al., 2001; Morin et al., 2011). In 

this study, the abbreviated ISI demonstrated good internal consistency (α=.82).

Interpersonal Needs Questionnaire–Thwarted Belongingness Subscale (INQ-TB; Van 
Orden, Cukrowicz, Witte, & Joiner, 2012): An adapted 5-item version of the 9-item INQ-

TB was used to detect thwarted belongingness. Individuals rate each item on a 7-point Likert 

scale, and total scores range from 5 to 35, with higher scores signaling greater thwarted 

belongingness. The INQ has good internal consistency and predictive validity (Van Orden, 

Cukrowicz, Witte, & Joiner, 2012), including when a shortened version is utilized (Hill et 

al., 2015). The abbreviated INQ-TB used in this study demonstrated good internal 

consistency (α=.89).

Data Analytic Plan—Bias-corrected bootstrap mediation analyses (5,000 bootstrap 

resamples; Preacher & Hayes, 2008) were utilized to test the study hypothesis that INQ 

thwarted belongingness would significantly account for the relationship between ISI 

insomnia symptoms and DSI-SS suicidal ideation. Analyses controlled for both ASI anxiety 

sensitivity and BHS hopelessness. As noted above, to test the specificity of indirect effects, 

secondary analyses were conducted to test whether ISI insomnia symptoms would 

significantly account for the relationship between INQ thwarted belongingness and DSI-SS 

suicidal ideation, again controlling for ASI anxiety sensitivity and BHS hopelessness. 

Effects were considered statistically significant if the 95% confidence interval (CI) did not 

cross zero. Data regarding perceived burdensomeness and depression symptoms were not 

collected in this study; thus, we were unable to conduct exploratory analyses in this sample.

Results

Descriptive Statistics (Table 1)—More severe ISI insomnia symptoms were 

significantly correlated with more severe DSI-SS suicidal ideation (r=.21, p<.01) and greater 

levels of INQ thwarted belongingness (r=.22, p<.01). Greater INQ thwarted belongingness 

was also significantly associated with more severe suicidal ideation (r=.33, p<.01).

Primary Analyses: Thwarted Belongingness as a Mediator (Figure 1A)—The 

overall regression model was significant (F[3,933]=65.14, p<.01) and accounted for 17.3% 

of the variance in suicidal ideation. ISI insomnia symptoms were significantly associated 

with INQ thwarted belongingness (B=.21, SE=.06, p<.01), and INQ thwarted belongingness 

was significantly associated with DSI-SS suicidal ideation (B=.08, SE=.01, p<.01); however, 

the direct effects of ISI scores on DSI-SS scores were not significant (B=.03, SE=.02, p=.

19), indicating an “indirect only” effect. The indirect effects of ISI scores on DSI-SS scores 

through INQ-TB scores were significant (95% CI: .01, .03). All analyses controlled for BHS 

hopelessness and ASI anxiety sensitivity.
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Secondary Analyses: Insomnia Symptoms as a Mediator (Figure 1B)—The 

overall regression model was significant (F[3,393]=82.46, p<.01), explaining 21.0% of the 

variance in DSI-SS suicidal ideation. Although INQ thwarted belongingness was 

significantly associated with ISI insomnia symptoms (B=.07, SE=.02, p<.01), ISI insomnia 

symptoms were not significantly associated with DSI-SS suicidal ideation (B=.03, SE=.02, 

p=.19). The direct effects of INQ-TB scores on DSI-SS scores were significant (B=.08, SE=.

01, p<.01); however, the indirect effects of INQ-TB scores on DSI-SS scores through ISI 

scores were not (95% CI: -.01, .01). Similarly, all analyses included BHS hopelessness and 

ASI anxiety sensitivity as covariates.

Discussion

Findings are consistent both with study hypotheses and prior studies in this domain. As 

noted previously, findings from our research group indicate that more severe insomnia 

symptoms have been shown to be associated with greater levels of thwarted belongingness, 

even after controlling for anxiety symptoms. These findings also mirror results from a study 

by Chu and colleagues (2016), in which thwarted belongingness significantly accounted for 

the association between insomnia symptoms and suicidal ideation in a sample of South 

Korean undergraduates. This finding suggests that the relations between insomnia 

symptoms, thwarted belongingness, and suicidal ideation may demonstrate similar patterns 

across populations and may not be specific to South Korean young adults or military service 

members and veterans. In our current sample, it is also worthwhile to note that thwarted 

belongingness remained a significant mediator even after controlling for hopelessness and 

anxiety sensitivity, both of which have been associated with suicide risk and sleep problems 

(Beck, 1986; Capron et al., 2012; Klonsky, Kotov, Bakst, Rabinowitz, & Bromet, 2012). 

This finding underscores the robustness of this study’s results. On the other hand, insomnia 

symptoms did not significantly account for the relationship between thwarted belongingness 

and suicidal ideation, highlighting the specificity of the relationship between these variables. 

Despite these findings, the use of abbreviated measures and heterogeneity of the sample 

(e.g., both service members and veterans recruited across 15 distinct studies with varying 

aims and designs) represented limitations of this study. Indeed, inconsistent with prior work 

(Beck et al., 1989; Woosley et al., 2014), hopelessness was negatively associated with 

insomnia symptoms and suicidal ideation, which may have been due to the BHS’ low 

internal consistency (i.e., α=.62).

Study 2

Study 2 aimed to address Study 1’s limitation of sample and study design heterogeneity (i.e., 

use of aggregated data from fifteen unique studies) by examining thwarted belongingness as 

an explanatory factor in the relationship between insomnia symptoms and suicidal ideation, 

controlling for perceived burdensomeness, in a single sample of Army recruiters.

Methods

Participants and Procedures—A total of 3,386 Army recruiters participated in Study 2. 

Participants were majority male (91.5%) and ranged in age from 20 to 57 years (M=29.91, 

SD=4.93). For self-reported race/ethnicity, the majority identified as White (66.2%), 
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followed by Black/African American (14.8%), Hispanic/Latino (13.5%), Asian (2.7%), 

Native Hawaiian/Other Pacific Islander (1.6%), and American Indian/Alaska Native (1.1%). 

Detailed study procedures have previously been published (see Ribeiro et al., 2015).

Measures—As in Study 1, given study setting constraints, a subset of items from each 

measure was selected via factor analyses of prior datasets to comprise a brief survey battery.

ISI (Bastien, Vallieres, Morin, Vallières, & Morin, 2001): The same abbreviated 5-item 

version of the 7-item ISI from Study 1 was used to measure insomnia symptom severity. In 

the current study, the abbreviated ISI exhibited good internal consistency (α=.87).

INQ (Van Orden, Cukrowicz, Witte, & Joiner, 2012): For this study, an abbreviated 8-

item version of the 15-item INQ was utilized. Four items measured thwarted belongingness 

(INQ-TB) and four perceived burdensomeness (INQ-PB). Responses occur on a 7-point 

response scale (1=Not at all true for me; 7=Very true for me). The INQ-TB and INQ-PB 

were found to have good to strong internal consistency in this study (α=.91 and .87, 

respectively).

DSI-SS (Metalsky & Joiner, 1997): See Study 1 for a full description of the DSI-SS. In this 

study, the DSI-SS also demonstrated adequate internal consistency (α=.70).

Data Analytic Plan—Study 2 employed the same data analytic approach as Study 1. 

Based on available self-report measures, we controlled for INQ perceived burdensomeness 

rather than ASI anxiety sensitivity and BHS hopelessness. Additionally, exploratory 

bootstrap mediation analyses were conducted to evaluate: (1) INQ-TB and INQ-PB as 

parallel mediators of the relationship between ISI insomnia symptoms and DSI-SS suicidal 

ideation; and (2) INQ-PB as a moderator of INQ-TB’s mediating role in the relationship 

between ISI insomnia symptoms and DSI-SS suicidal ideation.

Results

Descriptive Statistics (Table 1)—Again, more severe ISI insomnia symptoms were 

significantly associated with more severe DSI-SS suicidal ideation (r=.11, p<.01) and greater 

levels of INQ thwarted belongingness (r=.27, p<.01). Greater levels of INQ thwarted 

belongingness were significantly related to more severe DSI-SS suicidal ideation (r=.21, p<.

01).

Primary Analyses: Thwarted Belongingness as a Mediator (Figure 2A)—The 

overall regression model was significant (F[3,3382]=141.93, p<.01; R2=.11). ISI insomnia 

symptoms were significantly correlated with INQ thwarted belongingness (B=.25, SE=.02, 

p<.01), and INQ thwarted belongingness was significantly correlated with DSI-SS suicidal 

ideation (B=.01, SE<.01, p<.001). The direct effects of ISI scores on DSI-SS scores were 

not significant (B<.001, SE<.01, p=.36), indicating an “indirect only” effect, in which the 

indirect effect of ISI scores on DSI-SS scores through INQ-TB scores was significant (95% 

CI: <.01, .01). All analyses controlled for INQ perceived burdensomeness.
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Secondary Analyses: Insomnia Symptoms as a Mediator (Figure 2B)—Again, 

the overall regression model was significant (F[3,3382]=141.93, p<.01; R2=.11). INQ 

thwarted belongingness was significantly associated with ISI insomnia symptoms (B=.18, 

SE=.01, p<.01); however, ISI insomnia symptoms were not significantly associated with 

DSI-SS suicidal ideation (B<.01, SE<.01, p=.36). The direct effects of INQ thwarted 

belongingness on DSI-SS suicidal ideation were significant (B=.01, SE<.01, p<.01), but the 

indirect effects of INQ-TB scores on DSI-SS scores through ISI scores were not significant 

(95% CI: <-.01, <.01). Of note, INQ-PB burdensomeness was included as a covariate in all 

analyses.

Exploratory Analyses: Effects of Perceived Burdensomeness—The overall 

regression model with INQ-TB and INQ-PB as parallel mediators was significant 

(F[3,3382]=141.92, p<.01; R2=.11). The mediating effects of INQ-TB scores (95% CI: >.01, 

>.01) and INQ-PB scores (95% CI: >.01, .01) were both significant; however, the pairwise 

contrast indicated that neither effect was significantly stronger (95% CI: -.01, >.01). 

Moderated mediation analyses revealed that INQ-PB did not serve as a moderator of INQ-

TB’s mediating role in the relationship between ISI insomnia symptoms and DSI-SS 

suicidal ideation (95% CI: -.01, >.02).

Discussion

Findings from Study 2 were consistent with those from Study 1 and further suggest that 

thwarted belongingness may serve as an explanatory link in the relationship between 

insomnia symptoms and suicide risk. Notably, perceived burdensomeness was included as a 

covariate in analyses. Perceived burdensomeness is strongly associated with suicide risk and 

depression symptoms (Cukrowicz, Cheavens, Van Orden, Ragain, & Cook, 2011; Jahn, 

Cukrowicz, Linton, & Prabhu, 2011; Van Orden et al., 2008). Therefore, that our hypotheses 

were supported even after controlling for this construct is particularly striking. Additionally, 

similar to Study 1, insomnia symptom severity did not mediate the relationship between 

thwarted belongingness and suicidal ideation, which emphasizes the specificity of the 

relationships between these variables. Once again, however, the use of abbreviated measures 

represented a limitation of the current study. Participants in this sample also reported 

relatively low rates of suicidal ideation; thus, further work is needed to replicate these 

findings in a higher-risk military sample.

Interestingly, our exploratory analyses indicated that, when examined as parallel mediators, 

both perceived burdensomeness and thwarted belongingness served as explanatory factors in 

the association between insomnia symptoms and suicide risk. As noted previously, insomnia 

has been shown to impact daytime functioning and emotion regulation abilities (Sateia et al., 

2000; Walker, 2009); thus, it is not surprising that more severe insomnia symptoms may then 

contribute to beliefs that one is a burden on others, explaining this pattern of findings. It is 

also worth noting that perceived burdensomeness did not moderate thwarted belongingness’ 

mediating effects, suggesting that thwarted belongingness may serve as an explanatory link 

between insomnia and suicidal ideation regardless of how severe an individual’s perceptions 

of being a burden are. This appears to contrast somewhat with propositions of the 
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interpersonal theory (Joiner, 2005; Van Orden et al., 2010) and thereby warrants further 

investigation.

Study 3

Similar to Studies 1 and 2, we evaluated thwarted belongingness as an explanatory factor in 

the relationship between insomnia and suicidal ideation. However, Study 3 controlled for 

anxiety symptoms and perceived burdensomeness, and it utilized full versions of study 

measures.

Methods

Participants and Procedures—A total of 417 United States military veterans 

participated in Study 3. Participants ranged in age from 20 to 98 years (M=50.73, 

SD=16.65), and the majority of participants were male (67.8%). For race/ethnicity, 86.4% of 

participants identified as White/Caucasian, 7.3% as Multiracial, 1.7% as Black/African 

American, 0.2% as American Indian/Alaska Native; and 2.2% declined to state. In terms of 

branch of service, 36.5% reported an Army affiliation, 17.5% Navy, 1% Air Force, 7.7% 

Marine Corps, 2.6% National Guard, 1.9% Army Reserves, 0.7% Coast Guard, and 16.8% 

refused to answer. Participants were recruited from the community and completed a battery 

of web-based self-report measures.

Measures

ISI (Bastien, Vallieres, Morin, Vallières, & Morin, 2001): The full 7-item ISI was used to 

measure insomnia symptom severity. Total scores range from 0 to 28, and increasing scores 

represent increasing severity of insomnia symptoms. In the current study, the full-scale ISI 

was found to have good internal consistency (α=.94).

INQ (Van Orden, Cukrowicz, Witte, & Joiner, 2012): The full 15-item INQ was utilized 

for this study, with 9 items measuring thwarted belongingness (INQ-TB), and 6 items 

measuring perceived burdensomeness (INQ-PB). The INQ-TB and INQ-PB demonstrated 

good to strong internal consistency in this study (α=.85 and .96, respectively).

Suicidal Behaviors Questionnaire-Revised (SBQ-R; Osman et al., 2001): The 4-item 

SBQ-R is a measure of lifetime and past-year suicidal ideation, as well as future likelihood 

of suicidal behavior. Total scores range from 3 to 18, and greater scores signal greater 

suicide risk. Past studies have shown that the SBQ-R has good internal consistency and 

convergent validity (Osman et al., 2001), and it demonstrated good internal consistency in 

this study (α=.81).

Multidimensional Health Profile—Psychosocial Functioning (MHP-P; Ruehlman, 
Lanyon, & Karoly, 1999): The MHP-P is a 58-item broadband measure of psychosocial 

and health functioning. Three items probing anxiety symptoms and three probing depression 

symptoms were included in this study. Respondents rate each item (e.g., “How often have 

you felt worried?”) on a 1 to 5 Likert scale (1=Not at all; 5=Very). Total scores on both the 

MHP-P anxiety and depression subscales range from 3 to 15, with increasing scores 
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representing greater symptom severity. The MHP-P anxiety and depression subscales have 

good internal consistency and convergence with other anxiety and depression measures 

(Ruehlman et al., 1999). In our study, both MHP-P anxiety and depression subscales 

demonstrated acceptable internal consistency (α=.90 and .86, respectively).

Data Analytic Plan—Study 3 utilized the same data analytic approach as Study 2; 

however, the SBQ-R was used to measure suicidal ideation. Also, primary and secondary 

analyses controlled specifically for INQ perceived burdensomeness and MHP-P anxiety 

symptoms. We then conducted analyses additionally controlling for MHP-P depression 

symptoms, but we recommend that these results be interpreted with caution due to evidence 

suggesting that what remains when depression is covaried out of suicidal ideation lacks 

conceptual meaning (Rogers et al., 2016). Exploratory analyses first controlled for MHP-P 

anxiety symptoms and then both MHP-P anxiety and depression symptoms.

Results

Descriptive Statistics (Table 1)—More severe ISI insomnia symptoms were 

significantly associated with more severe SBQ-R suicide risk (r=.34, p<.01) and greater 

levels of INQ-TB thwarted belongingness (r=.60, p<.01). Greater levels of INQ-TB thwarted 

belongingness were also significantly correlated with more severe SBQ-R suicide risk (r=.

49, p<.01).

Primary Analyses: Thwarted Belongingness as a Mediator (Figure 3A)—The 

overall regression model was significant (F[4,412]=48.16, p<.01) and explained 31.9% of 

the variance in suicidal ideation. More severe ISI insomnia symptoms were significantly 

associated with greater INQ-TB thwarted belongingness (B=.39, SE=.08, p<.01), and INQ-

TB thwarted belongingness was significantly associated with more severe SBQ-R suicide 

risk (B=.04, SE=.01, p<.01). The direct effects of ISI scores on SBQ-R scores were not 

significant (B=-.01, SE=.02, p=.82); however, the indirect effects of ISI scores on SBQ-R 

scores through INQ-TB scores was significant (95% CI: .01, .03), indicating an “indirect 

only” effect. INQ-PB perceived burdensomeness and MHP-P anxiety symptoms were 

included as covariates in these analyses. When additionally controlling for MHP-P 

depression symptoms, INQ-TB scores no longer accounted for the association between ISI 

scores and SBQ-R scores (95% CI: <-.01, .02).

Secondary Analyses: Insomnia Symptoms as a Mediator (Figure 3B)—The 

overall regression model was significant (F[4,412]=48.16, p<.01) and accounted for 31.9% 

of the variance in suicidal ideation. Greater INQ-TB thwarted belongingness was 

significantly associated with more severe ISI insomnia symptoms (B=.15, SE=.03, p<.01), 

but more severe ISI insomnia symptoms were not significantly associated with more severe 

SBQ-R suicide risk (B=-.01, SE=.02, p=.82). The direct effects of INQ-TB thwarted 

belongingness on SBQ-R suicide risk were significant (B=.04, SE=.01, p=.01), but the 

indirect effects of INQ-TB scores on SBQ-R scores through INQ-TB scores were not (95% 

CI: -.01, .01). Similarly, we controlled for INQ-PB perceived burdensomeness and MHP-P 

anxiety symptoms in all of these analyses. When additionally controlling for MHP-P 
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depression symptoms, ISI scores no longer accounted for the relationship between INQ-TB 

and SBQ-R scores (95% CI: -.01, >.01).

Exploratory Analyses: Effects of Perceived Burdensomeness—The overall 

regression model with INQ-TB and INQ-PB as parallel mediators, controlling for MHP-P 

anxiety symptoms, was significant (F[5,408]=39.38, p<.01, R2=.33). Both mediators 

significantly accounted for the association between ISI and SBQ-R scores (INQ-TB 95% 

CI: .01, .06; INQ-PB 95% CI: .07, .14); however, neither was identified as exerting a 

significantly stronger effect (95% CI: -.04, .01). When also controlling for MHP-P 

depression symptoms, neither INQ-TB (95% CI: >-.01, .01) nor INQ-PB (95% CI: -.01, .02) 

significantly mediated the relationship between ISI insomnia symptoms and SBQ-R suicide 

risk. Moderated mediation analyses revealed that INQ-TB served as an explanatory factor in 

the relationship between ISI insomnia symptoms and DSI-SS suicidal ideation, controlling 

for MHP-P anxiety symptoms, at low (i.e., −1 SD; 95% CI: .03, .06) but not high (i.e., +1 

SD; 95% CI: -.01, .02) levels of INQ-PB. The same pattern of findings was observed when 

additionally controlling for MHP-P depression symptoms (i.e., at low levels of INQ-PB, 

95% CI: <.01, .03; at high levels of INQ-PB, 95% CI: -.01, .01).

Discussion

The primary findings from Study 3 were consistent both with study hypotheses and findings 

from Studies 1 and 2. These results underscore the explanatory role that thwarted 

belongingness may play in the relationship between insomnia symptoms and suicide risk. 

This is consistent with aforementioned experimental findings and theoretical suicide risk 

frameworks. Similar to Studies 1 and 2, thwarted belongingness significantly accounted for 

the relationship between insomnia symptoms and suicide risk, controlling for perceived 

burdensomeness and anxiety symptoms. This finding further emphasizes the potential 

prominent role of thwarted belongingness in the insomnia-suicide link. However, our pattern 

of findings no longer emerged after controlling for depression symptoms. It is possible that 

by removing the variance accounted for by depression symptoms from suicidal ideation, a 

large portion of what meaningfully defines suicidal ideation was covaried out (Rogers et al., 

2016), thereby reducing our ability to detect significant effects. These results may also be a 

manifestation of the highly overlapping nature of insomnia, depression, and suicidal 

ideation, further complicated by our use of cross-sectional data and inability to delineate the 

temporal relationship between these three constructs. Though this study was more 

methodologically rigorous than Studies 1 and 2 due to use of more psychometrically sound 

measures, use of objective sleep measures and inclusion of other psychiatric symptoms as 

covariates (e.g., PTSD symptoms) would enhance the robustness of findings. Replication of 

this study across more demographically diverse samples is also needed to enhance 

generalizability, though we were able to replicate our hypothesized pattern of findings even 

when using an alternate measure of suicidal ideation (i.e., SBQ-R instead of DSI-SS), 

representing a strength of this investigation.

With regard to exploratory analyses, similar to Study 2, we found that perceived 

burdensomeness served as a parallel mediator, alongside thwarted belongingness, of the 

relationship between insomnia symptoms and suicide risk. Collectively, these findings 
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identify perceived burdensomeness as another potential underlying mechanism that warrants 

further empirical study. In contrast to Study 2, however, thwarted belongingness emerged as 

an explanatory factor among those with low but not high levels of perceived 

burdensomeness. Even more strikingly, these moderated mediation results held even when 

controlling for both anxiety and depression symptoms. It may be, then, that thwarted 

belongingness specifically explains the relationship between insomnia symptoms and 

suicide risk when other robust suicide risk factors (i.e., perceived burdensomeness) are less 

potent. Additional research is needed, though, to replicate this result and better understand 

the factors that may account for this finding.

General Discussion

Overall, across military service member and veteran samples, more severe insomnia 

symptoms were significantly associated with more severe suicidal ideation and greater 

thwarted belongingness. Additionally, across samples, findings revealed that thwarted 

belongingness significantly accounted for the relationship between insomnia symptom 

severity and suicidal ideation. However, insomnia symptoms did not conversely appear to 

explain the relationship between thwarted belongingness and suicidal ideation.

First, our findings are consistent with previous work demonstrating a strong association 

between insomnia symptoms and thwarted belongingness and prior studies showing that 

thwarted belongingness may help to account for the relationship between sleep disturbances 

and suicidal ideation (Chu et al., 2016; Nadorff et al., 2014). As mentioned previously, the 

repeated experience of wakefulness while most others are asleep and impairments in social 

functioning resulting from fatigue and irritability—both of which are hallmark symptoms of 

insomnia (APA, 2013)—are likely to increase feelings of loneliness and social isolation. 

These effects of sleep deprivation may also make it more difficult for individuals to manage 

conflict in their interpersonal relationships (i.e., due to diminished executive function and 

interpreting behavioral intentions), further contributing to a sense of thwarted belongingness. 

These hypothesized connections are also supported by literature demonstrating that sleep 

disturbances may contribute to greater difficulties in emotion regulation (Gruber and 

Cassoff, 2014; Gujar et al., 2011; Kyle et al., 2014; Mauss et al., 2013), poorer mood and 

negative affect (Baum et al., 2014), and increased reactivity to daily stressors (Minkel et al., 

2012; Zohar et al., 2005). Each of these problems likely serves to decrease positive 

interpersonal connectedness by increasing frequency and severity of negative social 

interactions, as well as decreasing interest or motivation to engage in social situations. Thus, 

it is unsurprising that, across samples, sleep problems were associated with thwarted 

belongingness, and thwarted belongingness significantly accounted for the relationship 

between insomnia symptoms and suicidal ideation. Strikingly, these effects remained even 

when controlling for other psychiatric symptoms (e.g., anxiety, hopelessness, perceived 

burdensomeness), each of which have been shown to be important suicide risk factors (Beck, 

Brown, & Steer, 1989; Brown, Beck, Steer, & Grisham, 2000; Capron et al., 2012; Joiner et 

al., 2009), underscoring the significance of these present findings. Of note, these effects did 

not remain in the one sample for which we were able to control for depression symptoms, 

but further work—particularly prospective research—is needed to delineate the nature of the 

relationship between these highly overlapping constructs.
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That insomnia symptom severity did not appear to significantly account for the association 

between thwarted belongingness and suicidal ideation is also noteworthy. This finding 

reveals the potential specificity of thwarted belongingness as an explanatory link in the 

relationship between sleep disturbances and suicidal ideation among service members and 

veterans. That is, poor sleep appears to be related to suicide risk in part because it may 

contribute to feelings of social disconnection. Social disconnection and sleep problems have 

been associated in with each other in this and other investigations (Cacioppo et al., 2002; 

Hawkley and Cacioppo, 2010), and it appears that their relationship to suicide risk is specific 

to thwarted belongingness as a link between insomnia and suicidal ideation.

It is also notable that the same pattern of findings held in all three of our studies. Given the 

variation across samples with regard to military status, branch of service, and demographics, 

this consistency bolsters evidence for our hypothesis that insomnia may confer risk for 

suicide among military service members and veterans by increasing feelings of loneliness 

and social disconnection. Additionally, the correspondence between our findings and 

aforementioned similar studies with non-military samples (Chu et al., 2016; Nadorff et al., 

2014) suggests that pathways between insomnia symptoms, thwarted belongingness, and 

suicidal ideation may be relatively similar across populations, and indicates that similar 

prevention and intervention approaches can be utilized across vulnerable groups to thwart 

the trajectory from insomnia to suicidal ideation.

Finally, on this point, our results suggest that sleep disturbances and thwarted belongingness 

may be important therapeutic targets to reduce suicide risk among military service members 

and veterans. Fortunately, efficacious interventions, such as cognitive-behavioral therapy for 

insomnia (CBT-I; Edinger & Means, 2005), exist to treat insomnia. In addition to being 

effective in addressing insomnia complaints (Edinger et al., 2009, 2001; Koffel et al., 2015), 

studies also suggest that CBT-I reduces symptoms of depression and suicidality in the 

general population (Manber et al., 2011, 2008) and veterans (Trockel et al., 2015). 

Furthermore, since sleep problems appear to predict soldiers’ treatment engagement above 

and beyond other psychiatric symptoms (e.g., suicidal ideation, hopelessness; Hom et al., 

2016), a focus on assessing and treating insomnia may represent a strategic suicide 

prevention approach among service members. Findings from our study also indicate that 

assessment of loneliness, social isolation, and social connectedness, particularly among 

service members and veterans with sleep problems, may be clinically useful. Routine 

assessment and monitoring of thwarted belongingness can critically inform suicide risk level 

categorizations and reveal potential areas for problem-solving, development of coping skills, 

restructuring of negative thoughts, and behavioral activation techniques (e.g., developing 

interpersonal effectiveness skills, scheduling social activities; see Joiner, Van Orden, Witte, 

& Rudd, 2009 as a guide). This may, in turn, reduce suicide risk and mitigate the impact of 

sleep disturbances on suicidal ideation.

Limitations and Future Directions

This investigation’s limitations should also be considered. First, since only cross-sectional 

data were collected, we were unable to investigate causal relationships between variables of 

interest. Future prospective studies will be critical in evaluating these relationships. 
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However, our analyses were grounded in prior theoretical and empirical findings, and we 

were able to test an alternate model. Second, further work is indicated to replicate study 

findings in more demographically diverse samples. Such investigations may also be 

enhanced by the collection of additional military service information (e.g., years of service; 

deployment characteristics) to examine the factors moderating the relationships between 

constructs of interest. Third, as noted above, only self-report data was utilized. Implicit 

measures of suicidal ideation (e.g., Nock et al., 2010) and objective sleep disturbance 

measures (e.g., polysomnography) may help circumvent stigma concerns and inaccurate 

reporting in future studies. Abbreviated self-report measures were also used in a number of 

cases, which may have impacted our findings by reducing our ability to detect significant 

effects and yielding relatively low correlations in some instances. Though these abbreviated 

versions have demonstrated preliminary reliability and validity (Gutierrez and Joiner, 2016), 

use of full-length, robustly validated measures is indicated for replication studies. Last, we 

were limited in available symptom measures; thus, it may be useful for future studies to 

control for other psychiatric symptoms often associated with sleep disturbances and suicidal 

ideation (e.g., PTSD; APA, 2013). There were also some symptom measures (e.g., 

depression symptoms) that were not available across all samples. Consequently, research is 

needed to replicate our results and resolve equivocal findings (e.g., moderated mediation 

results). On this point, factors other than thwarted belongingness may help to explain the 

relationship between insomnia and suicidal ideation (e.g., overarousal; Ribeiro et al., 2012; 

Ribeiro et al., 2014). Thus, further research is warranted to identify other mechanisms that 

might account for the strong association between insomnia and suicide risk, including 

further probing perceived burdensomeness as an explanatory link.

Conclusions

Although prior work has established a robust association between insomnia and suicide risk, 

as well as between thwarted belongingness and suicide risk, this three-study investigation 

represents the first evaluation of these constructs among military service members and 

veterans within a single model. Although further, prospective studies are needed to 

investigate these associations in additional, diverse military and veteran samples, and with 

more rigorous measurement techniques, our results are an important first step in 

understanding the role of thwarted belongingness as a link between insomnia symptom 

severity and suicidal ideation in military service member and veteran populations, and reveal 

potential avenues for future research and suicide prevention efforts.
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Figure 1. 
Study 1 Unstandardized Regression Coefficients and Standard Errors from Mediation 

Analyses

p < .05; ** p < .01

Note. α = independent variable to mediator path; β = mediator to dependent variable path; τ’ 

= direct effects of independent variable on dependent variable; τ = total effects of 

independent variable on dependent variable; ISI = Insomnia Severity Index; INQ = 
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Interpersonal Needs Questionnaire; DSI-SS = Depressive Symptoms Index—Suicidality 

Subscale; Analyses controlling for anxiety sensitivity and hopelessness
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Figure 2. 
Study 2 Unstandardized Regression Coefficients and Standard Errors from Mediation 

Analyses

* p < .05; ** p < .01

Note. α = independent variable to mediator path; β = mediator to dependent variable path; τ’ 

= direct effects of independent variable on dependent variable; τ = total effects of 

independent variable on dependent variable; ISI = Insomnia Severity Index; INQ = 
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Interpersonal Needs Questionnaire; DSI-SS = Depressive Symptoms Index—Suicidality 

Subscale; Analyses controlling for perceived burdensomeness
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Figure 3. 
Study 3 Unstandardized Regression Coefficients and Standard Errors from Mediation 

Analyses

** p < .01

Note. α = independent variable to mediator path; β = mediator to dependent variable path; τ’ 

= direct effects of independent variable on dependent variable; τ = total effects of 

independent variable on dependent variable; ISI = Insomnia Severity Index; INQ = 
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Interpersonal Needs Questionnaire; SBQ-R = Suicidal Behaviors Questionnaire—Revised; 

Analyses controlling for anxiety symptoms and perceived burdensomeness
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