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Abstract

Background—Insomnia is a robust correlate of suicidal ideation and behavior. Preliminary
research has identified thwarted belongingness (c.f. social disconnection) as an explanatory link
between insomnia and suicidal ideation.

Objectives—This study replicates and extends previous findings in four demographically diverse
samples using both cross-sectional and longitudinal designs. Additionally, the specificity of
thwarted belongingness was evaluated by testing anxiety as a rival mediator.

Method—Self-report measures of insomnia severity, thwarted belongingness, suicidal ideation
and behavior, and anxiety were administered in four adult samples: 469 undergraduate students,
352 psychiatric outpatients, 858 firefighters, and 217 primary care patients.

Results—More severe insomnia was associated with more severe thwarted belongingness and
suicidality. Thwarted belongingness significantly accounted for the association between insomnia
and suicidality, cross-sectionally and longitudinally, beyond anxiety. Notably, findings supported
the specificity of thwarted belongingness: anxiety did not significantly mediate the association
between insomnia and suicidality, and insomnia did not mediate the relation between thwarted
belongingness and suicidality.

Limitations—This study relied solely on self-report measures. Future studies incorporating
objective sleep measurements are needed.

Conclusion—Findings underscore the utility of assessing and addressing sleep disturbances and
social disconnection to reduce suicide risk.
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To prevent the deaths by suicide of over 800,000 people globally (WHO, 2014), efforts have
been made to understand suicide risk factors and the processes that contribute to risk. This
approach is strategic as it informs the identification of at-risk individuals while also
illuminating therapeutic targets for attenuating suicide risk.

A growing body of research indicates that insomnia is a potent contributor to suicidal
thoughts and behaviors (Bernert & Joiner, 2007; Bernert et al., 2015). Strikingly, in a meta-
analysis of 39 studies revealing a significant relationship between insomnia and suicidality,
depression—of which insomnia and suicidal thoughts are key symptoms (APA, 2013)—did
not moderate this association (Pigeon et al., 2012). This suggests that insomnia is a
particularly robust suicide risk factor and that additional work is needed to understand the
underlying mechanisms. Further, longitudinal studies with follow-up periods ranging from 1
week to 14 years have demonstrated a prospective association between insomnia and
subsequent suicide ideation (McCall et al., 2010; Wong et al., 2011), suicide attempts (Wong
& Brower, 2012), and suicide deaths (Bernert et al., 2014; Wong et al., 2011), beyond
depression and hopelessness (Ribeiro et al., 2012).

Despite converging evidence that insomnia predict suicidality, there remains a relative lack
of research investigating the factors underlying this relationship. Researchers have
conjectured that emotion dysregulation (Bernert & Joiner, 2007; Bernert et al., 2014) or
overarousal (Ribeiro et al., 2012) may explain this association; however, empirical evidence
for these assertions is lacking. To better understand these variables, it may be useful to draw
from theoretical suicide models.

One such model is the interpersonal theory of suicide (Joiner, 2005; Van Orden et al., 2010).
According to this theory, three key constructs interact to produce suicide risk: thwarted
belongingness (i.e., social disconnection), perceived burdensomeness (i.e., feeling that
others would be better off without them), and acquired capability (i.e., elevated physical pain
tolerance and fearlessness about death). The theory posits that active suicidal desire emerges
when individuals experience elevated levels of thwarted belongingness and perceived
burdensomeness. Lethal or near-lethal suicidal behaviors are hypothesized to occur when
individuals additionally possess elevated acquired capability.

From the perspective of the interpersonal theory of suicide, insomnia may confer suicide risk
by increasing or exacerbating feelings of loneliness and thwarted belongingness. For
example, the experience of being awake while most others are asleep is likely to be
intrinsically isolating and lonely, and hallmark insomnia symptoms include difficulty falling
or staying asleep, or waking up too early (APA, 2013). Furthermore, insomnia in particular
has been consistently shown to impact daytime functioning (Sateia, Doghramji, Hauri, &
Morin, 2000, for review), which may decrease motivation to engage with others or ability to
do so effectively (Carskadon, 1990; Roberts et al., 2001). This may, in turn, increase feelings
of social isolation and disconnection. Indeed, in an investigation across six unique samples,
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insomnia symptoms were both cross-sectionally and prospectively associated with greater
perceptions of loneliness, despite controlling for related psychiatric symptoms, including
anxiety (Hom et al., under review).

Several empirical studies offer further support for thwarted belongingness as an explanatory
link in the relationship between insomnia and suicidality. For instance, in a study by Chu
and colleagues (2016b) of 552 South Korean undergraduates, thwarted belongingness
significantly mediated the cross-sectional relationship between insomnia and suicidal
ideation. Importantly, these researchers also found that insomnia symptoms did not account
for the relationship between thwarted belongingness and suicidal ideation, highlighting the
specificity of the mediator and providing evidence for the proposed direction of the pathway
between insomnia and suicidal ideation. Though not directly evaluating the mediating role of
thwarted belongingness, Golding and colleagues (2015) found that among older adults,
insomnia and suicide risk were not significantly related when controlling for all three
interpersonal theory constructs, suggesting that they may help to explain the association.
However, a two-sample investigation of undergraduates by Nadorff and colleagues (2014)
produced mixed results. While the results of the first study were the same as those reported
by Golding and colleagues (2015), in the second study, this association remained significant
after controlling for these variables.

These equivocal results are based primarily on cross-sectional studies using undergraduate
samples; thus, the generalizability and utility is limited. As a result, research is needed to
replicate these findings in additional samples and studies employing prospective approaches.
Delineation of this relationship has the potential to inform the development of targeted
prevention and intervention strategies and enhance our understanding of the well-established
relationships between sleep, social disconnection, and suicide risk.

This study examines thwarted belongingness as an explanatory link in the relationship
between insomnia and suicidality across four distinct adult samples. Consistent with
previous research, we hypothesized that: (1) insomnia would be significantly associated with
thwarted belongingness and suicidal ideation both cross-sectionally (Studies 1,2,3) and
prospectively (Study 4); and, (2) thwarted belongingness would be a significant mediator of
the relations between insomnia and suicidality. Consistent with previous studies (Hom et al.,
under review; Kurina et al., 2011), we covaried anxiety, as anxiety and overarousal
symptoms are frequently related to feelings of thwarted belongingness and may also confer
risk for insomnia and suicidality (Chu et al., 2015a).

To strengthen findings, in all four samples, we evaluated the specificity of thwarted
belongingness as a mediator in two ways. First, we examined whether insomnia severity
(independent variable) and thwarted belongingness (mediator) were interchangeable in their
roles. Specifically, we tested whether insomnia mediates the relationship between thwarted
belongingness and suicidality. We predicted that insomnia and thwarted belongingness are
not interchangeable as independent variable and mediator, respectively. Next, we tested our
hypotheses against an alternative explanatory mechanism: anxiety, which has been linked to
both sleep problems and suicidal symptoms (c.f.overarousal; Ribeiro et al., 2011).
Specifically, we investigated whether anxiety is a rival mediator. We postulated that anxiety
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will not account for the relationship between these variables, which supports the robustness
of thwarted belongingness as the mediator.

First, we examined our hypotheses among U.S. undergraduate students in an effort to
replicate previous findings among South Korean undergraduates (Chu et al., 2016b).
Consistent with our study hypotheses, we predicted that thwarted belongingness would
significantly account for the association between sleep problems and suicidality.

Participants—~Participants were 469 U.S. undergraduates (Table 1 for details).

Procedure—Data for this study were obtained from a larger web-based investigation of the
role of non-disclosure in suicidal symptom reporting. All participants provided informed
consent prior to completing the self-report measures and were compensated with course
credit. This study was approved by the university's Institutional Review Board (IRB).

Measures

Insomnia: The Insomnia Severity Index (ISI; Bastien et al., 2001) is a 7-item self-report
measure that assesses the severity of insomnia symptoms, distress caused by the sleep
disturbance, and its effect on functioning. Items are rated on a 5-point Likert scale. Bastien
and colleagues (2001) demonstrated that the ISI has high internal consistency and concurrent
validity. The ISI exhibited good internal consistency (a =0.84).

Thwarted belongingness: The Interpersonal Needs Questionnaire, Thwarted Belongingness
Subscale (INQ-TB; Van Orden et al., 2012) is a 9-item measure of thwarted belongingness
and a subscale of the 15-item INQ measure. Each item is rated on a 7-point Likert scale
ranging from 1 to 7. The INQ-TB has sound psychometric properties and construct validity
across samples, including outpatients, community members, and students (Van Orden et al.,
2012). The INQ-TB exhibited excellent internal consistency (a. =0.90).

Suicidal ideation: The Beck Scale for Suicide Ideation (BSS; Beck et al., 1979) is a 21-item
measure of severity of suicidal ideation. Items are rated on a 3-point Likert scale ranging
from 0 to 2. The first 19 items are used to compute the total score as items 20 and 21 assess
prior suicidal behaviors. Internal consistency of the BSS was adequate (o =0.76).

Anxiety: The Depression and Anxiety Stress Scales (DASS; Lovibond & Lovibond, 1995)
is a 21-item measure of depression, anxiety and stress over the past week. Each item is rated
on a 4-point Likert scale ranging from 0 to 3. The 14-item DASS anxiety subscale was used.
This subscale had poor internal consistency (a =0.51), a limitation which we discuss below
and redress in subsequent studies.

Statistical Analyses—The bootstrap technique was used to test for the mediating effects
of thwarted belongingness (INQ-TB) on the relationship between insomnia severity (1SI)
and suicidal ideation (BSS), controlling for anxiety symptoms (DASS). In order to establish
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the specificity of the roles of the independent variable and the mediator, mediation analyses
were conducted with the independent variable and the mediator reversed. Specifically, we
tested the indirect effect of thwarted belongingness (independent variable) on suicidal
ideation through insomnia severity (mediator). Next, we tested whether anxiety was a
significant mediator of the relationship of between insomnia and suicidality, controlling for
thwarted belongingness.

Mediation analyses were conducted using the PROCESS macro for SPSS Statistics 23,
following procedures recommended by Hayes (2013). The indirect effect of insomnia on
suicidal ideation through thwarted belongingness was evaluated using a bootstrapping
resampling procedure: 10,000 bootstrapped samples were drawn, and bias-corrected 95%
confidence intervals were used to estimate the indirect effects of each of the resampled
datasets. Two measures of effect sizes are reported: /2 and kappa squared (x2). Missing
data, which were minimal (2.1%), were addressed using listwise deletion. With regard to
power, previous research has indicated that a sample size of 53 is required for adequate
power (0.80) to detect moderate effect sizes for the a path and large effect sizes for the g
path using a bias-corrected bootstrap mediation approach (Fritz & MacKinnon, 2007). Thus,
with our sample size of 469, we were adequately powered for analyses.

Study 1 descriptive information is available in Table 2. For analyses examining the
relationship between insomnia and suicidal ideation, controlling for thwarted belongingness,
the overall regression model explained a significant portion of the variance in suicidal
ideation (/2=0.11, A2,454]=27.19, p<0.001). Insomnia significantly predicted thwarted
belongingness (6=0.66, SE= 0.09, p<0.001), and thwarted belongingness significantly
predicted suicidal ideation (6=0.13, SE=0.02, p<0.001). The direct effect of insomnia on
suicidal ideation was not significant after accounting for thwarted belongingness (6=0.04,
SE=0.04, p=0.375), indicating mediation. The indirect effect of insomnia on suicidal
ideation through thwarted belongingness was estimated to be between 0.0443 and 0.1489
(95%Cl; effect=0.09, SE=0.03), indicating significance (/2=0.02, x2=0.10; Figure 1).
Further, insomnia was not a significant mediator of the relationship between thwarted
belongingness and suicidal ideation (effect=0.01, SE=0.01, 95%CI:-0.0113, 0.0275), which
supports the specificity of the roles of the independent variable (insomnia severity) and
mediator (thwarted belongingness).

The pattern of findings remained unchanged after controlling for anxiety symptoms. In
particular, the direct effect of insomnia on suicidal ideation was not significant after
accounting for thwarted belongingness and anxiety (6=0.35, SE=0.04, £=0.39). The indirect
effect of insomnia on suicidal ideation through thwarted belongingness, controlling for
anxiety symptoms, was estimated to be between 0.0209 and 0.0880 (95%Cl; effect=0.05,
SE=0.02), indicating significance. Contrary to expectations, anxiety significantly mediated
the relationship between insomnia and suicidal ideation, controlling for thwarted
belongingness (effect=0.05, SE=0.03; 95%CI=0.0054, 0.1105; but see below).
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Study 1 results were consistent with our hypotheses and previous research indicating that
severe insomnia is related to greater feelings of thwarted belongingness (Kurina et al., 2011)
and suicidal ideation (Bernert et al., 2015), and that thwarted belongingness accounted for
the relationship between insomnia and ideation (Chu et al., 2016b). Further, our findings
indicated that the mediator and the independent variable were not interchangeable, which
supports the specificity of our results. Notably, this finding remained significant even after
accounting for anxiety. Prior research has shown that anxiety disorders are characterized by
overarousal and withdrawal from social relationships (e.g., agoraphobia, social anxiety
disorder) or from certain settings or situations (e.g., generalized anxiety disorder; APA,
2013) — both of which may contribute to sleep problems, loneliness, and suicidality.
Therefore, that our findings remained significant even after controlling for anxiety highlights
the robustness of thwarted belongingness. Contrary to our expectations, analyses with
anxiety as the mediator indicated that anxiety also mediated the relationship between
insomnia and suicidal ideation, controlling for thwarted belongingness. This finding is not
consistent with our hypotheses regarding the specificity of the mediator. However, given the
low internal consistency of our measure of anxiety and these equivocal results, additional
work is needed to verify these findings (which we provide in subsequent studies).

That our findings in a sample of U.S. undergraduates are consistent with previous research
in a South Korean undergraduates (Chu et al., 2016b) is notable as it highlights the
generalizability of this finding. Previously, Chu and colleagues (2016b) suggested that
thwarted belongingness may be a particularly robust mediator of the relationship between
insomnia and suicidal ideation among South Korean students given that collectivistic
cultures place particular emphasis on social relationships and community. Thus, they
postulated that young adults from collectivistic cultures who feel disconnected may be
particularly vulnerable to suicide symptoms. However, our findings indicate that this pattern
is not culturally bound, underscoring the importance of continued research in this area
across diverse populations.

Although largely consistent with our hypotheses, findings are limited by the study's cross-
sectional design, which precludes our ability to address the sequence of the relationship and
thus to speak to causality. Furthermore, this study was limited by the low base rates of
suicidality, which diminishes our ability to extend findings to populations with more severe
suicidality.

Given that Study 1 replicated previous findings (Chu et al., 2016b), we aimed to extend
findings to an adult psychiatric outpatient sample with a greater prevalence and severity of
suicidality. Similar to Study 2, we expected that thwarted belongingness would serve as the
explanatory link.
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Participants—~Participants were 352 adult mental health outpatients who sought and
engaged in treatment from April 2010-December 2015. See Table 1 for details.

Procedure—Data from this study were collected from an outpatient, psychology training
clinic affiliated with a large Southeastern U.S. university. After providing informed consent,
participants completed an intake battery of questionnaires. This study was approved by the
university's IRB.

Measures

Insomnia: Internal consistency of the ISI (Bastien et al., 2001) was good (a. =0.88).

Thwarted Belongingness: Internal consistency of the INQ-TB (Van Orden et al., 2012) was
excellent (a=0.90).

Suicidal ideation: Internal consistency of the BSS (Beck et al., 1979) total score (items
1-19) was excellent (a.=0.94).

The Beck Anxiety Inventory (BAI; Beck & Steer, 1990) is a 21-item measure of anxiety
symptoms experienced over the past month. Items are scored on a 4-point Likert scale
ranging from 0 to 3 with total scores ranging from 0 to 63. Total scores of 22 and up indicate
moderately severe anxiety symptoms. The BAI exhibited strong internal consistency (a
=0.92).

Statistical Analyses—The statistical approach in Study 2 was the same as in Study 1.1
Missing data in the present study were also minimal (<1%) and power was adequate.

See Table 2 for details on Study 2 variables. For analyses examining the relationship
between insomnia and suicidal ideation, controlling for thwarted belongingness, the overall
regression model explained a significant amount of variance in suicidal ideation (#%=0.18,
H2,340]=36.63, p<0.001). Insomnia was significantly associated with thwarted
belongingness (6=0.56, SE=0.10, p<0.001), and thwarted belongingness was significantly
related to suicidal ideation (6=0.16, SE=0.02, p<0.001). The direct effect of insomnia on
suicidal ideation was no longer significant after accounting for thwarted belongingness
(6=0.07, SE=0.04, p=0.08). The indirect effect of insomnia on suicidal ideation through
thwarted belongingness was estimated to be between 0.0507 and 0.1364 (95%Cl;

IHom and colleagues (under review) also conducted analyses examining the direct effect of insomnia severity on loneliness (c.f
thwarted belongingness) in a subset of the Study 2 data. Although the direct effects are similarly reported in this manuscript, this study
extends previous findings as it incorporates recently collected data. In this sample, 23.6% (/7= 83) of the cases were new. Additionally,
the emphasis of this manuscript is on the mediating role of thwarted belongingness in the relationship between insomnia and suicidal
ideation and behavior, whereas Hom et al. did not examine this issue. Furthermore, this paper also presents evidence for the specificity
of thwarted belongingness as the mediator using two different approaches, which further distinguishes this manuscript from that of
Hom and colleagues (under review). Of note, the pattern of findings remained the same when analyzing the new cases in isolation,
which supports the significance of the present results.
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effect=0.09, SE=0.02), indicating significance (£2=0.03, x2=0.11; Figure 2). Insomnia was
not a significant mediator of the relationship between thwarted belongingness and suicidal

ideation (effect=0.0102, SE=0.0067, 95%CI:-0.0004, 0.0268), supporting the specificity of
our proposed mediation model.

After controlling for anxiety, the pattern of findings remained the same: the direct effect of
insomnia on suicidal ideation was no longer significant after accounting for thwarted
belongingness and anxiety (4=0.04, SE=0.05, p=0.45). The indirect effect of insomnia on
suicidal ideation through thwarted belongingness, controlling for anxiety, was estimated to
be between 0.0169 and 0.0932 (95%Cl; effect=0.01, SE=0.003), indicating significance.
Finally, anxiety was not a significant mediator of the relationship between insomnia and
suicidal ideation, controlling for thwarted belongingness (effect=0.04, SE=0.02;
95%CI1=-0.0036, 0.0865).

Again, consistent with our predictions and previous research, results indicated thwarted
belongingness accounted for the relationship between insomnia and suicidal ideation, even
when accounting for anxiety symptoms. As before, we found support for the specificity of
the thwarted belongingness, as insomnia did not significantly mediate the relationship
between thwarted belongingness and suicidal ideation and, in contrast to Study 1, anxiety
did not significantly account for the relationship between insomnia and ideation.
Importantly, the measure of anxiety symptoms used in this study exhibited excellent internal
consistency, which bolsters these findings.

The present results are especially important because they highlight the role of thwarted
belongingness in the relationship between insomnia and suicidal ideation in a sample with
more severe psychiatric symptoms and suicide risk, for whom this research is particularly
relevant and necessary. Findings underscore the importance of assessing and managing
insomnia symptoms and feelings of thwarted belongingness in the outpatient treatment of
suicidality.

Despite providing evidence for the clinical utility of this research, this is the first study to
examine these hypotheses in a sample with more severe suicidality and as such, these
findings have limited generalizability. Additional research among other high-risk groups is
necessary to replicate and extend findings.

Next, we sought to examine our hypotheses in another sample with elevated suicide risk.
Specifically, given previous research revealing high rates of suicidality among firefighters
and military service members (Ribeiro et al., 2012; Stanley et al., 2015), we investigated our
hypotheses in a sample of firefighters, many of whom are currently serving or have
previously served in the military. We hypothesized that thwarted belongingness would,
again, emerge as a specific mediator.
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Participants—~Participants were 858 current U.S. firefighters. The average length of
service as a firefighter was 14.6 years (S0=10.2, range=0.5-60) with 27.1% reporting a
history of military service (/7=233). See Table 1.

Procedure—Data for Study 4 were obtained from a larger web-based study on mental
health among U.S. firefighters (see Stanley et al., 2015 for details). Respondents completed
an online consent form and battery of measures. All participants were provided with a
debriefing form that included mental health resources and the option to receive a $10 gift
card. The university's IRB approved study procedures.

Measures

Insomnia: Internal consistency of the ISI (Bastien et al., 2001) was excellent (a. =0.91).

Thwarted belongingness: Internal consistency of the INQ-TB (Van Orden et al., 2012) was
excellent (a =0.91).

Suicidal ideation: The Depressive Symptom Index — Suicidality Subscale (DSI-SS; Joiner,
Pfaff, & Acres, 2009) is a 4-item measure of suicidal ideation. Items are rated on a 4-point
Likert scale ranging from 0 to 3. Internal consistency of the DSI-SS was excellent (a
=0.91).

Anxiety: In Study 3, participants reported any previous anxiety disorder diagnoses. A
dichotomous variable representing the presence or absence of a previous anxiety disorder
diagnosis was entered into analyses.

Statistical Analyses—The approach in Study 3 was similar to Studies 1 and 2. However,
to accommodate a dichotomous mediator, Mplus 7 was used to evaluate the role of anxiety.
Missing data were also minimal (<2.4%) and power was adequate.

See Table 2 for information on Study 3 variables. For analyses examining the relationship
between insomnia and suicidal ideation, controlling for thwarted belongingness, the overall
regression model explained a significant amount of variance in suicidal ideation (/%=0.29,
H2,834]=167.52, p<0.001). Insomnia was significantly related to thwarted belongingness
(6=1.01, SE=0.06, p<0.001), and thwarted belongingness was significantly associated with
suicidal ideation (6=0.07, SE=0.01, p <0.001). The direct effect of insomnia on suicidal
ideation was no longer significant after accounting for thwarted belongingness (£=0.09,
SE=0.01, p=0.06). The indirect effect of insomnia on suicidal ideation via thwarted
belongingness was estimated to be between 0.0580 and 0.0912 (95%Cl; effect=0.07,
SE=0.01), indicating significance (/2=0.14, x2=0.19; Figure 3). Insomnia was not a
significant mediator of the relationship between thwarted belongingness and suicidal
ideation (effect=0.02, SE=0.004, 95%CI:-0.0161, 0.0127), indicating specificity.

J Affect Disord. Author manuscript; available in PMC 2018 January 15.
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Controlling for anxiety, the pattern of findings remained the same: the direct effect of
insomnia on suicidal ideation was no longer significant after accounting for thwarted
belongingness and anxiety symptoms (6=0.09, SE=0.01, p=0.09). The indirect effect of
insomnia on suicidal ideation through thwarted belongingness, controlling for anxiety, was
estimated to be between 0.0472 and 0.0780 (95%(Cl; effect=0.09, SE=0.01), indicating
significance. Finally, mediation analyses with anxiety as the mediator of the relationship
between insomnia and suicidal ideation, controlling for thwarted belongingness, indicated a
non-significant indirect effect (effect=0.01, SE=0.02; 95%CI1=-0.352, -0.236).

Study 3 extended findings to a sample of current firefighters. As noted, past research has
demonstrated markedly elevated rates of suicidal ideation among firefighters (Stanley et al.,
2015), and a recent systematic review of the literature revealed that few studies exist
examining correlates of risk for suicidality among this unique population (Stanley et al.,
2016). Only one study of which we are aware has previously documented insomnia as a
correlate of suicidal ideation among firefighters (de Barros et al., 2012); this study was
limited to firefighters in Brazil, and did not examine mechanisms such as thwarted
belongingness (cf. loneliness) that may account for this link. Our study finding that
loneliness may account for the link between insomnia and suicidal ideation among
firefighters speaks to the relevance of peer support programs in ameliorating suicide risk
among this population (Chu et al., 2016a; Finney et al., 2015; Stanley et al., 2016). Further,
given that the shiftwork inherent in the firefighter vocation may confer risk for sleep
disturbances (Hom et al., 2016), it is important for firefighters to receive sleep hygiene
services (e.g., CBT-1) as needed in order to thwart the trajectory towards increased suicide
risk. As in the previous studies, a rival mediator—anxiety symptoms—did not demonstrate a
mediating effect, which highlights the specificity of thwarted belongingness as the mediator.

There are several notable strengths of Study 3. Namely, this is the first study of which we are
aware documenting a possible explanation for the link between insomnia and suicidality
among firefighters. Additionally, a substantial proportion (27.1%) of this sample of
firefighters also has previous or concurrent military experience. Findings, therefore, may
extend to military samples as well; however, future studies are needed in this regard.

There are also several limitations to note. First, although the sample is large and includes a
heterogeneous group of firefighters (i.e., those representing both volunteer and career
departments), probability sampling strategies were not employed, and thus the sample may
not be representative of the fire service at large. Additionally, these data are cross-sectional,
and although statistical mediation was established, the data do not speak to the temporality
between variables.

Given the limitations of Studies 1, 2 and 3's cross-sectional designs, we sought to examine
the predictive utility of our hypotheses in Study 4 in a primary care patient sample.
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Participants—~Participants were 217 patients presenting for treatment at a Southeastern
U.S. primary care clinic that serves low-income individuals (Table 1).

Procedure—These data originated from a larger study examining risk and protective
factors for treatment adherence in primary care patients. All participants provided informed
consent at baseline and follow-up. Most patients completed the follow-up assessment after a
period of 6 months; however, due to difficulties contacting participants, the follow-up period
ranged from 6 to 12 months (M=8). In this sample, 99 (45.6%) completed the follow-up
assessment. Participants were monetarily compensated following completion. The study was
approved by the university's IRB.

Measures

Insomnia: At Time 1, the 9-item Patient Health Questionnaire (PHQ-9; Kroenke, Spitzer, &
Williams, 2001) is a subset of the full PHQ, which is used to screen for a broad range of
mental health disorders. Items are rated on a 4-point rating scale, ranging from 0 to 3. In this
study, PHQ-9 item 3, “Trouble falling or staying asleep, or sleeping too much” was used as
proxy measure of insomnia; caution is warranted in interpretation given that this item also
reflects broader sleep disturbances. Previous research has indicated high concurrent validity
between the PHQ-9 item 3 and the ISI (+=0.75), which supports its utility as a proxy
measure of insomnia (MacGregor et al., 2012).

Thwarted belongingness: Internal consistency of the INQ-TB (Van Orden et al., 2012) was
excellent at Time 1 (a =0.90) and good at Time 2 (a =0.89), and were moderately correlated
across time (r=0.53, Table 2).

Suicidality: The 4-item Suicide Behavior Questionnaire - Revised (SBQ-R; Osman et al.,
2001) assesses lifetime and past-year suicidal ideation and behavior as well as disclosure of
suicidal intent and likelihood of dying by suicide. Total scores range from 3 to 18 with a
score of 7 indicating significant suicidal ideation and/or attempts in nonclinical, adult
populations. Osman et al. (2001) adequate internal consistency for the SBQ-R in a sample of
undergraduate students (a =0.76). Internal consistency of the SBQ-R was good at Times 1
and 2 (a =0.86, 0.84, respectively) and weakly correlated across time (r=0.19, Table 2).2

Anxiety: As in Study 3, participants indicated the presence or absence of an anxiety disorder
diagnosis.

Statistical Analyses—The statistical approach was consistent with above. However,
hypotheses were tested both cross-sectionally at Time 1, and longitudinally, across Times 1
and 2. Given that only two time points were available, we tested two models: first, we
examined the effect of Time 1 insomnia on Time 2 suicidality through thwarted
belongingness at Time 1 and subsequently, we examined the mediating role of thwarted

2\tem level analysis did not indicate any anomalies in the SBQ-R items and accordingly, adequate internal consistencies were
observed for the SBQ-R at both time points. The low test-retest reliability of the SBQ-R may be a reflection of the fluctuations in
suicide risk over time (Bryan & Rudd, 2016).
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belongingness at Time 2. As in Study 3, Mplus 7 was used to accommodate a dichotomous
mediator. Missing data were also minimal (<3%) and power was sufficient for mediation
analyses.

Details on all Study 4 variables are presented in Table 2. At Time 1, cross-sectionally, for
analyses examining the relationship between PHQ-9 insomnia and SBQ-R suicidality,
controlling for INQ thwarted belongingness, the overall regression model explained a
significant amount of variance in suicidality (/2=0.30, A2,208]=44.66, p<0.001; Figure
4A). More severe insomnia was significantly associated with greater thwarted belongingness
(6=5.67, SE=0.75, p<0.001), and greater thwarted belongingness was related to more severe
suicidality (6=0.13, SE=0.02, p<0.001). The direct effects of insomnia on suicidality were
no longer significant after accounting for thwarted belongingness (6=0.37, SE=0.21,
p=0.08). The indirect effect of insomnia on suicidality through thwarted belongingness was
estimated to be between 0.4847 and 1.0741 (95%Cl; effect=0.72, SE=0.14), indicating
significance (/2=0.11, x2=0.22). Additionally, mediation analyses indicated that insomnia
was not a significant mediator of the relationship between thwarted belongingness and
suicidality (effect=0.01, SE=0.01, 95%CI:-0.0001, 0.0321).

After controlling for anxiety, the pattern of findings remained the same at Time 1. The direct
effect of insomnia on suicidality was no longer significant after accounting for thwarted
belongingness and anxiety (6=0.31, SE=0.21, p=0.14), indicating mediation. The indirect
effect of insomnia on suicidality through thwarted belongingness, controlling for anxiety,
was estimated to be between 0.4097 and 0.9492 (95%Cl; effect=0.64, SE=0.14). Mediation
analyses with anxiety as the mediator of the relationship between insomnia and suicidality,
controlling for thwarted belongingness at Time 1, indicated a non-significant indirect effect
(effect=0.36, SE=0.26, 95%CI=-0.015, 0.355). Of note, the same pattern of results were
obtained cross-sectionally at Time 2.3

In order to examine the longitudinal prediction of suicidality, we examined the relationship
between Time 1 PHQ-9 insomnia and Time 2 SBQ-R suicidality through Time 1 INQ
thwarted belongingness, controlling for SBQ-R suicidality. The overall regression model
explained a significant portion of the variance in suicidality (£2=0.59, A3,89]=42.88,
p<0.001). Insomnia significantly predicted thwarted belongingness (6=6.65, SE=1.06,
p<0.001), and thwarted belongingness significantly predicted suicidality (6=0.12, SE=0.03,
p<0.001). The direct effect of insomnia on suicidality was no longer significant after
accounting for thwarted belongingness (6=0.22, SE=0.62, p=0.54). The indirect effect of
Time 1 insomnia on Time 2 suicidality through Time 2 thwarted belongingness, controlling
for Time 1 suicidality, was estimated to be between 0.4167 and 1.2785 (95%(Cl; effect=0.79,
SE=0.22), indicating significance. Finally, mediation analyses indicated that Time 1
insomnia was not a significant mediator of the relationship between Time 1 thwarted
belongingness and Time 2 suicidality (effect=0.01, SE=0.02, 95%C]1:-0.0183, 0.0404).

3These analyses were also conducted at Time 2, cross-sectionally, using the Medical Outcomes Study Sleep Scale, Sleep Disturbance
subscale (Stewart, Ware, Brook, & Davies, 1978), as the measure of insomnia. Notably, the pattern of findings remained the same.
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After controlling for anxiety, the pattern of findings remained the same such that the direct
effect of Time 1 insomnia on Time 2 suicidality was no longer significant after accounting
for Time 1 thwarted belongingness, Time 1 suicidality, and anxiety (4=-0.19, SE=0.37,
p=0.62). The indirect effect of insomnia on suicidality through thwarted belongingness,
controlling for Time 1 suicidality and anxiety, was estimated to be between 0.0483 and
0.6797 (95%Cl; effect=0.32, SE=0.16), indicating significance. Mediation analyses with
anxiety as the mediator of the relationship between Time 1 insomnia and Time 2 suicidality,
controlling for Time 1 thwarted belongingness and Time 1 suicidality, indicated that the
indirect effect was not significant (effect=0.11, SE=0.08, 95%CI1=-0.0124, 0.3447).

Finally, we examined the relationship between Time 1 PHQ-9 insomnia and Time 2 SBQ-R
suicidality (Figure 4B) through Time 2 INQ thwarted belongingness, controlling for Time 1
SBQ-R suicidality. The overall regression model explained a significant portion of the
variance in suicidality (R2=0.134, A3,91]=4.69, p=0.004). Insomnia significantly predicted
thwarted belongingness (6=2.25, SE=1.18, p=0.049), and thwarted belongingness
significantly predicted suicidality (6=0.24, SE=0.09, £=0.005). The direct effect of insomnia
on suicidality was no longer significant after accounting for thwarted belongingness
(b=-1.94, SE=0.99, p=0.06). The indirect effect of Time 1 insomnia on Time 2 suicidality
through Time 2 thwarted belongingness, controlling for Time 1 suicidality, was estimated to
be between 0.0485 and 2.6856 (95%Cl; effect=0.55, SE=0.51), indicating significance.
Finally, mediation analyses indicated that insomnia was not a significant mediator of the
relationship between thwarted belongingness and suicidality (effect=0.002, SE=0.08,
95%Cl:-0.1675, 0.1373).

After controlling for anxiety, the pattern of findings remained the same longitudinally. The
direct effect of insomnia at Time 1 on suicidality at Time 2 was no longer significant after
accounting for thwarted belongingness, Time 1 suicidality, and anxiety (6=-1.89, SE=1.00,
p=0.06). The indirect effect of insomnia on suicidality through thwarted belongingness,
controlling for Time 1 suicidality and anxiety, was estimated to be between 0.0199 and
2.1167 (95%ClI; effect=0.46, SE=0.44), indicating significance. Mediation analyses with
anxiety as the mediator of the relationship between Time 1 insomnia and Time 2 suicidality,
controlling for Time 2 thwarted belongingness and Time 1 suicidality, indicated that the
indirect effect was not significant (effect=0.01, SE=0.10, 95%CI1=-0.009, 0.006).

Results suggest that there exists a prospective relationship between sleep disturbances,
including insomnia, and suicidal ideation and behavior. Importantly, the pattern of findings
remained the same both cross-sectionally and longitudinally, supporting the predictive
validity of our hypotheses. Findings remained even after accounting for baseline suicidal
symptoms and anxiety, which highlights the strength of the prospective relationship as it
suggests that this relationship is not fully accounted for by anxiety symptoms. As discussed
previously, since anxiety disorders are often characterized by overarousal and withdrawal
symptoms (APA, 2013), this finding is particularly noteworthy. As in Studies 1 and 2, our
findings provided support for the specificity of the role of the mediator in our analyses. Most
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notably, across both time points, anxiety was not a significant mediator, which further
underscores the specificity and strength of our findings.

Previous reviews have reported that 45% of individuals who die by suicide made contact
with their primary care provider in the month prior to death with even higher rates in older
adults (Luoma et al., 2002). Thus, our use of an adult primary care sample is also
noteworthy as these settings represent key catchment areas for individuals at risk for suicide.
However, limitations should be noted. For one, only two time points were available in this
dataset. Although we showed that thwarted belongingness at both Times 1 and 2
significantly mediated the relationship between insomnia and suicidality, future studies
using more than two time points and a variety of time frames will be necessary to further
delineate this temporal relationship and to robustly establish the roles of the mediator and
the predictor (Maric et al., 2012). Given that this was the first longitudinal test of these
hypotheses, these prospective results may not generalize beyond primary care patients.
Further, Study 4 was also limited by the use of one item to capture sleep disturbances
broadly. Thus, further work in other samples using more robust measures of insomnia
specifically is needed to replicate and extend findings.

General Discussion

This manuscript explored the cross-sectional and prospective associations between insomnia
and suicidality in four distinct samples. Findings provided converging evidence that severe
insomnia is associated with increased feelings of thwarted belongingness and severity of
suicidality. Furthermore, our research indicates that thwarted belongingness may in part
explain the robust link between insomnia and suicidality, and this relationship exists
independent of anxiety symptoms. Overall, our findings contribute to the growing body of
research revealing the psychosocial consequences of sleep problems. Thus, this research has
significant empirical and clinical implications.

First, it is important to highlight that our pattern of findings emerged across four samples,
which were diverse not only with respect to their demographic qualities but also the severity
of their clinical presentation. The replicability of this finding across a broad spectrum of
individuals is notable as it suggests that insomnia not only negatively impact those who are
vulnerable to psychological disorders, but also the general population. Despite robust
evidence for the relationship between insomnia and suicide (e.g., Bernert et al., 2015), few
studies to date have examined the underlying mechanisms. The current study adds to recent
work indicating that thwarted belongingness may be one of these mechanisms, not only
among young adults in East Asia (Chu et al., 2016b) but also in Western societies. It is
important to note that these findings and those of Chu and colleagues (2016b) contrast those
reported by Nadorff and colleagues' (2014), which indicated that insomnia remained
associated with suicidal ideation even after controlling for interpersonal theory variables. It
is possible that this difference in results was a result of alternate statistical approaches since
Nadorff and colleagues (2014) did not employ mediation analyses to directly test thwarted
belongingness as an explanatory link between insomnia and suicidal ideation. Thus, it is
unclear whether thwarted belongingness may have partially mediated this relationship in
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their sample. This discrepancy also highlights the need for further replication using
mediation models across diverse samples.

Second, it is notable that, conversely, insomnia did not significantly mediate the relationship
between thwarted belongingness and suicidal ideation. This is an indicator of the specificity
of our results and further strengthens our findings. This finding additionally bolsters the
growing body of literature supporting the central role of thwarted belongingness as a
mechanism for impacting suicidal desire (e.g., Chu et al., 2015a) and the conjectures of the
interpersonal theory (Van Orden et al., 2010).

Given that anxiety symptoms have been shown to be associated with insomnia, thwarted
belongingness, and suicidal ideation, it is also particularly notable that findings remained
significant even after controlling for anxiety symptoms. Furthermore, anxiety symptoms did
not significantly mediate the relationship between insomnia and suicide either in Studies 2,
3, and 4. As discussed previously, key features of anxiety disorders include insomnia and
social withdrawal (APA, 2013). Thus, our findings not only highlight the robust association
between insomnia and suicide, but they also suggest that this association is not merely a
clustering of anxiety symptoms. In contrast, it should be noted that, in Study 1, anxiety
symptoms did emerge as a significant mediator. However, due to the low internal
consistency of the anxiety symptom measure, further investigation is needed to determine
whether low internal consistency or other factors, such as demographic differences (e.g.,
young adult college students), drove these countervailing results. Nonetheless, our results
largely indicated that our findings were not simply driven by the effects of anxiety and
provide support for the independent role of thwarted belongingness.

In addition to replicating our findings cross-sectionally across samples, we also extended
support for our hypotheses by incorporating a longitudinal study design in Study 4. Findings
not only support the predictive validity of insomnia as an indicator of subsequent suicide-
related symptoms, but also the mediating role of thwarted belongingness in this prediction.
Specifically, our findings indicate that, over time, individuals who experience insomnia may
be at increased risk for suicide after approximately 6 to 12 months, and that increased
feelings of social disconnection may help explain this relationship. A follow-up period of
approximately 6-12 months is also particularly advantageous with regard to understanding
changes in suicide-related behaviors as prior research has indicated that risk for attempting
suicide is highest within the 6 months to two years following a recent attempt (Christiansen
& Jensen, 2007; Chu et al., 2015b). Thus, replication of these findings will be vital for
understanding imminent suicide risk factors.

In Study 4, our measure of insomnia was nonspecific and also captured a broader range of
sleep disturbances, including hypersomnia (i.e., sleeping too many hours). Previous studies
examining these hypotheses have focused on insomnia symptoms (Chu et al., 2016b);
however, hypersomnia may also have social consequences that lead to increased severity of
suicide-related behaviors. For example, hypersomnia may increase daytime sleepiness and
decrease opportunities for interpersonal interactions (Jennum et al., 2014), and thus, lead to
loneliness. Preliminary findings from Study 4 shed light on potential areas for expanding on
the present research.
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Our research also has important clinical implications. For one, our findings underscore the
importance of routinely assessing and addressing any sleep disturbances across health care
settings, including university counseling, primary care, and outpatient psychological
treatment clinics. Additionally, clinicians treating individuals who present with sleep
difficulties or high levels of thwarted belongingness should regularly monitor and assess
suicide risk using empirically informed suicide risk assessment approaches (e.g., Jobes,
2006; Joiner et al., 1999; Chu et al., 2015b). For patients experiencing sleep disturbances,
monitoring of sleep habits and treatments targeting sleep, such as cognitive behavioral
therapy for insomnia (CBT-I; Edinger & Means, 2005), may be indicated. CBT-I may also
be delivered in a group format, which would be particularly useful for increasing feelings of
belongingness and facilitating social connections. Furthermore, our results support the utility
of monitoring and targeting feelings of thwarted belongingness in treatment. In particular,
cognitive therapy approaches, which may involve identifying and restructuring distorted
cognitions and beliefs about whether one belongs and one's relationships with others, may
be effective (Joiner et al., 2009). Our findings are particularly relevant given the relatively
low rates of help-seeking among those in need of treatment for suicidal symptoms (Hom et
al., 2015) and that sleep disturbances are less stigmatized than suicidal thoughts. Therefore,
treatments targeting difficulties in sleep and interpersonal functioning, which are deficits that
are more socially accepted, may increase treatment seeking, adherence, and, ultimately,
symptom remission.

Strengths, Limitations, and Future Directions

A significant strength of this multi-study investigation was the use of a robust analytic
approach to examine the relationship between insomnia, loneliness, and suicidal ideation
across three unique samples. Utilization of clinical outpatient and primary care samples also
enhanced the generalizability of findings. Of note, Study 4, in particular, afforded us the
unique opportunity to examine the prospective relationship between insomnia and suicidal
ideation and to identify thwarted belongingness as an explanatory factor in this relationship.
This represented an improvement upon a prior study conducted by Chu and colleagues
(2016b) that was only able to examine the cross-sectional relationship between these
variables in a sample of South Korean University students.

Despite these strengths, several limitations in these studies merit consideration. Although the
samples included in this investigation were distinct from one another, they were restricted in
sociodemographic and geographic diversity, which limits the generalizability of our
findings. Consequently, additional research is indicated to examine whether this pattern of
findings emerges across geographic regions (Chu et al., 2016b), clinical settings, and
individuals from various socioeconomic backgrounds. As noted above, only cross-sectional
data were available for Studies 1,2, and 3, and only two time points were available in Study
4; thus, the temporal relationship between insomnia and suicidality could not be determined
definitively. Future studies incorporating more robust longitudinal designs will allow us to
identify whether this pathway appears to more accurately capture short-term risk, long-term
risk, or both, which would inform prevention efforts focused on thwarting the trajectory
from sleep problems to suicide.
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Furthermore, all three studies relied on self-report data. Future research in this domain may
benefit both from the objective measurement of sleep disturbances (e.g., polysomnography,
actigraphy) and implicit measurement of suicidal ideation (e.g., implicit association test;
Nock et al., 2010), especially to circumvent stigma and other related concerns that may lead
to inaccurate reporting or underreporting of symptoms. Relatedly, it is also possible that the
INQ-TB may not fully capture the construct of loneliness that might arise from insomnia,
especially since this measure was not designed with this intention. Therefore, it may be
useful for studies aiming to replicate these findings to include a more direct measure of
loneliness (e.g., UCLA Loneliness Scale; Russell et al., 1980). Relatedly, given that
insomnia and hypersomnia can co-occur and are both correlated with suicidal behavior and
increased severity of clinical presentation (Soehner et al., 2014), research that utilizes
psychometrically sound measures of hypersomnia will be important for substantiating and
furthering our findings.

In this manuscript, we presented evidence that more severe insomnia is associated with
increased severity of suicidal ideation and behavior, and thwarted belongingness accounted
for the relationship between insomnia and suicidality in four samples. Overall, our findings
support the utility of encouraging social connections in suicide prevention and treatment
efforts, particularly among individuals experiencing sleep problems.
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Highlights

. Insomnia is a robust predictor of suicidality

. We examine thwarted belongingness as an explanatory factor in four
samples

. Insomnia was significantly related to thwarted belongingness and
suicidality

. Thwarted belongingness accounted for relations between insomnia and
suicidality

. Anxiety did not significantly account for relations between insomnia

and suicidality
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Figure 1.
Standardized regression coefficients for the relationship between insomnia severity and

suicidal ideation as mediated by thwarted belongingness in Study 1. Note. ** p< 0.001; * p
< 0.01. ISI = Insomnia Severity Index. INQ = Interpersonal Needs Questionnaire-15. BSS =
Beck Scale for Suicide Ideation.
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Figure 2.
Standardized regression coefficients for the relationship between insomnia severity and

suicidal ideation as mediated by thwarted belongingness in Study 2. Note. ** p< .001. ISI =
Insomnia Severity Index. INQ = Interpersonal Needs Questionnaire-15. BSS = Beck Scale
for Suicide Ideation.
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Figure 3.
Standardized regression coefficients for the relationship between insomnia severity and

suicidal ideation as mediated by thwarted belongingness in Study 3. Note. ** p< .001. ISI =
Insomnia Severity Index. INQ = Interpersonal Needs Questionnaire-15. DSI = Depressive
Symptom Index-Suicidality Subscale.
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Figure 4.
Standardized regression coefficients for the relationship between sleep disturbances and

suicidal ideation and behavior as mediated by thwarted belongingness in Study 4 at Time 1
(Fig. 4A), and longitudinally, between Time 1 and 2 (Fig. 4B). Note. ** p< .001; * p< .05.
T1=Time 1. T2 = Time 2, 6 months follow-up. PHQ = Patient Health Questionnaire-9 (item
3). INQ = Interpersonal Needs Questionnaire-15. SBQ-R = Suicide Behavior Questionnaire-
Revised.
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Variables

Study 1 (N=469)

Study 2 (N=352)

Study 3 (N=858)

Study 4 (N=217)

Undergraduates Outpatients Firefighters Primary Care Patients

Age mean (SD) 19.4 (2.0) years 27.0 (10.4) years 37.3(10.8) years 44.1 (12.4) years
Age Range 18-42 years 18-71 years 18-76 years 19-79 years
Female 337, 71.9% 216, 61.4% 80, 9.3% 136, 62.7%
Race/Ethnicity
Hispanic/Latino 70, 14.9% n/a 22, 2.6% 6, 2.8%
Caucasian/White 236, 70.1% 264, 75.0% 745, 86.8% 189, 87.0%
African American/Black 33, 7.0% 31, 8.8% 3,0.3% 15, 6.9%
Asian/Pacific Islander 20, 4.3% 7,2.0% 4,0.5% 1,0.5%
American Indian/Alaskan Native 1, 0.2% 1,0.3% 73, 8.5% 2,0.9%
Biracial 15, 3.2% n/a n/a n/a
Other 1,0.2% 6, 1.7% 10, 1.2% 3,1.4%
Missing n/a 5,1.4% n/a 2,0.9%
Marital Status
Single/Never Married 454, 96.8% 288, 81.8% 166, 19.3% 68, 31.5%
Married 5,1.1% 32,9.1% 623, 72.6% 48, 22.2%
Cohabitating/Not Married 8,1.7% 26, 7.4% n/a n/a
Separated/Divorced n/a 5,1.4% 63, 7.4% 87, 40.1%
Widowed n/a 1,0.3% 6, 0.7% 13, 6.0%
Missing 2,0.4% n/a n/a n/a
Suicide Attempt History
None 454, 96.8% 267, 75.9% 720, 83.9% 176, 81.1%
At least 1 previous attempt 15, 3.2% 85, 24.1% 138, 16.1% 41, 18.9%

1 previous attempt 11, 2.3% 58, 16.5% n/a n/a

2+ previous attempts 4,0.9% 27, 7.7% na na
Mental Health Treatment
Outpatient 115, 24.5% 112, 31.8% 366, 42.7% 68, 56.2%
Inpatient 7,1.5% 63, 17.9% na na

Note. n/a = data were not available.
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