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Study Objectives: Prior cross-sectional studies indicate that psychological factors (eg, perceived burdensomeness, thwarted belongingness) may explain 
the relationship between insomnia and suicidal ideation. Longitudinal studies are needed, however, to examine how these variables may relate to one another 
over time. Using data collected at three time points, this study aimed to evaluate various psychological factors as mediators of the longitudinal relationship 
between insomnia symptoms and suicidal ideation.
Methods: Young adults (n = 226) completed self-report measures of insomnia symptoms, suicidal ideation, and psychological factors (ie, disgust with self, 
others, and the world; perceived burdensomeness; thwarted belongingness; and loneliness) at baseline (T1), 1-month follow-up (T2), and 2-month follow-up 
(T3). Bias-corrected bootstrap mediation models were utilized to evaluate each T2 psychological factor as a mediator of the relationship between T1 insomnia 
symptoms and T3 suicidal ideation severity, controlling for the corresponding T1 psychological factor and T1 suicidal ideation severity.
Results: Only T2 disgust with others and T2 disgust with the world significantly mediated the relationship between T1 insomnia symptoms and T3 suicidal 
ideation severity. When both mediators were included in the same model, only T2 disgust with the world emerged as a significant mediator.
Conclusions: Findings indicate that disgust with others, and particularly disgust with the world, may explain the longitudinal relationship between insomnia 
symptoms and suicidal ideation among young adults. These factors may serve as useful therapeutic targets in thwarting the trajectory from insomnia to 
suicidal ideation. Research is needed, however, to replicate these findings in higher risk samples.
Keywords: suicide, sleep, insomnia, psychological, mediation 
Citation: Hom MA, Stanley IH, Chu C, Sanabria MM, Christensen K, Albury EA, Rogers ML, Joiner TE. A longitudinal study of psychological factors as 
mediators of the relationship between insomnia symptoms and suicidal ideation among young adults. J Clin Sleep Med. 2019;15(1):55–63.

INTRODUCTION

A robust body of literature has identified insomnia—defined 
by the fifth edition of the Diagnostic and Statistical Man-
ual of Mental Disorders (DSM-5)1 as “dissatisfaction with 
sleep quantity or quality, with complaints of difficulty ini-
tiating or maintaining sleep” (p. 363)—as both a correlate 
and predictor of elevated suicide risk. Specifically, across 
studies, insomnia has been associated with increased risk 
for suicidal ideation, suicide attempts, and death by suicide.2 
Relatively less is known, however, regarding the mecha-
nisms that underlie the relationship between insomnia and 
suicide risk. Identification of these mechanisms is critical 
because they may inform our understanding of the develop-
ment and maintenance of suicidal ideation and behaviors, as 
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well as illuminate risk reduction strategies for individuals 
experiencing insomnia.

To this end, a recent systematic review3 sought to identify 
psychological factors that might explain the association be-
tween insomnia and suicide risk. Of the factors pinpointed in 
the review, those currently with the greatest empirical support 
are perceived burdensomeness (ie, beliefs that others would be 
better off if one were dead) and thwarted belongingness (ie, 
lack of meaningful social connection), two constructs pos-
ited by the interpersonal theory of suicide as necessary for 
the emergence of suicidal ideation.4–6 For example, Chu et 
al.7 utilized bootstrap mediation analyses to demonstrate that 
thwarted belongingness significantly accounted for the rela-
tionship between insomnia symptoms and suicidal ideation 
in a sample of South Korean young adults. This same pattern 

BRIEF SUMMARY
Current Knowledge/Study Rationale: Prior studies have only utilized cross-sectional designs to evaluate psychological factors underlying the 
association between insomnia and suicidal ideation. This longitudinal study was designed to test various psychological factors as statistical mediators 
of the prospective relationship between insomnia and suicidal ideation. 
Study Impact: Our findings suggest that it may be clinically useful to target disgust with others and the world in order to thwart the trajectory from 
insomnia to suicidal ideation.
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of findings was replicated with bootstrap mediation analyses 
conducted in three samples of military service members and 
veterans8 and distinct samples of United States young adults, 
psychiatric outpatients, firefighters, and primary care patients.9 
Furthermore, multi-study investigations conducted by Nadorff 
et al.10 and Golding et al.11 both found, in at least one of their 
samples, that the relationship between insomnia and suicide 
risk was no longer statistically significant after controlling 
for interpersonal theory variables. These results provide ad-
ditional support for the notion that interpersonal theory of sui-
cide constructs explain the insomnia-suicidality association. 
As Littlewood et al.3 explicate, insomnia may cause individu-
als to feel socially isolated and lead to disengagement from 
social activities, elevating both thwarted belongingness and 
perceived burdensomeness, which, in turn, increase suicide 
risk (see also Chu et al.7).

Though findings from these studies are promising and con-
sistent with a theoretical framework, they are limited in their 
interpretability. Each study relied upon cross-sectional data, 
with the exception of the primary care sample in Chu et al.,9 
which still only examined data collected at two time points. 
To identify factors that account for the prospective relation-
ship between two constructs, a longitudinal study design with 
at least three data collection points is essential. In so doing, 
the temporal relationship between the independent variable, 
mediators, and dependent variable can be evaluated and base-
line clinical severity can be taken into account. Cross-sectional 
mediation analyses can result in biased estimates and fail to 
account for the effect of time on variables.12,13 Therefore, longi-
tudinal studies with multiple assessment points are needed for 
a rigorous evaluation of the temporal relationship between in-
somnia, perceived burdensomeness, thwarted belongingness, 
and suicide risk. Such longitudinal studies may also benefit 
from the evaluation of other plausible—yet, by comparison, 
relatively understudied—mediators of the prospective rela-
tionship between insomnia and suicide risk.

Another construct that has been posited to explain the rela-
tionship between insomnia and suicide risk is loneliness.3 Lone-
liness—defined as the painful perception and/or experience that 
one does not belong or is isolated from other individuals14—is 
considered to be related to yet distinct from thwarted belonging-
ness (ie, lack of meaningful social connection).15 Insomnia may 
contribute to loneliness because individuals with insomnia often 
spend many hours awake when others are asleep, a distressing 
experience that may play a role in the development of suicidal 
ideation.16 Though aforementioned studies7–10 have suggested 
that loneliness may explain the relationship between insomnia 
and suicide risk, these studies utilized thwarted belongingness 
as a proxy for loneliness. Notably, the authors of each of these 
investigations recommended that future studies include a vali-
dated measure of loneliness when examining factors underlying 
the relationship between insomnia and suicide risk. Thus, there 
is rationale for an investigation of loneliness, specifically, as a 
mediator of the relationship between insomnia and suicide risk.

Negative cognitive appraisals of the self and others repre-
sent another potential explanatory factor in the relationship be-
tween insomnia and suicide risk. Insomnia’s negative impact 
on cognitive functioning17 and emotion regulation18 may lead 

to more negative views of oneself and others, resulting in the 
emergence and maintenance of suicidal ideation.3 In consider-
ing prior conceptual and empirical work, one type of negative 
cognitive appraisal that may account for the relationship be-
tween insomnia and suicide risk is disgust with life—that is, 
“maladaptive thoughts that life—one’s self, others, the world, 
and existence in general—is repulsive” (p. 236).19 Chu et al.19 
posit in their conceptual review that disgust with life may be 
associated with physiological manifestations of withdrawal (eg, 
insomnia) and suicide-related cognitions. A sleepless world is 
one with no rest or solace, and consequently, people may find 
themselves repelled by it. Additionally, research suggests that 
disgust with oneself (ie, self-alienation) and disgust with others 
and the world (ie, alienation from others), alongside insomnia, 
may be key features of acute suicidal affective states.20–22 Thus, 
disgust with life may develop in the context of more severe 
insomnia and lead to or exacerbate suicidal ideation. Research 
is needed, though, to test this conjecture.

The Present Study
Taken together, it is evident that longitudinal studies with mul-
tiple data collection waves are needed to identify psychologi-
cal factors that mediate the relationship between insomnia and 
suicide risk. Utilizing data collected at three time points across 
2 months, this study aimed to evaluate various psychological 
factors (ie, disgust with self, others, and the world; perceived 
burdensomeness; thwarted belongingness; and loneliness) as 
mediators of the (1) cross-sectional and (2) longitudinal rela-
tionship between insomnia symptom severity and suicidal ide-
ation severity in a sample of young adults. Although, as noted, 
longitudinal studies are needed to identify mediators of this 
relationship, we also conducted cross-sectional analyses to al-
low for comparisons with previous cross-sectional studies and 
this study’s longitudinal findings. A 2-month study length was 
used to address gaps of prior studies, which have largely evalu-
ated predictors of suicidal ideation over relatively long peri-
ods of time (eg, years; see Franklin et al.23 for review). Based 
on prior empirical and theoretical work, we hypothesized that 
each psychological factor would significantly mediate the re-
lationship between insomnia symptoms and suicidal ideation 
both in cross-sectional and longitudinal analyses.

Given the propositions of the interpersonal theory of suicide,4,5 
we also conducted exploratory moderated mediation analyses 
to test whether (1) perceived burdensomeness moderated the 
mediating effects of thwarted belongingness and (2) thwarted 
belongingness moderated the mediating effects of perceived bur-
densomeness both in cross-sectional and longitudinal mediation 
models. We expected that each of these moderated mediation 
analyses would yield significant results, with significant mediat-
ing effects observed only at high levels of each moderator, in line 
with the predictions of the interpersonal theory of suicide.4,5

METHODS

Participants
A sample of 226 undergraduate students participated in 
this study. Participants ranged in age from 18 to 47 years D
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(mean = 19.42, standard deviation = 2.23). The majority were 
female (n = 201, 89%), and 74% (n = 167) self-identified as 
white/Caucasian, 6.6% (n = 15) as black/African American, 
13.7% (n = 31) as Hispanic or Latino/a, 3.5% (n = 8) as Asian/
Pacific Islander, and 2.2% (n = 5) as Other race/ethnicity. Re-
garding education level, 41% (n = 93) of participants were in 
their first year of undergraduate studies, 24.8% (n = 56) second 
year, 19.0% (n = 43) third year, 13.3% (n = 30) fourth year, 
and 1.7% (n = 4) fifth year or more. Participants were recruited 
from the Department of Psychology Human Subjects Pool at a 
large public university in the Southeastern United States. Un-
dergraduates aged 18 years or older were eligible to participate 
in this study. The use of an undergraduate sample is highly 
relevant because sleep disturbances are overrepresented in this 
population,24 and suicide is a leading cause of death among 
young adults.25 Also, understanding factors that contribute to 
suicidal ideation among young adults is important because the 
first onset of suicidality in college is a particularly concerning 
signal of suicide risk.26

Measures
Demographics and Psychiatric History Overview
A self-report measure was used to assess demographic char-
acteristics and lifetime history of suicide ideation, plans, 
and attempts.

Depressive Symptom Inventory—Suicidality Subscale 
The Depressive Symptom Inventory—Suicidality Subscale 
(DSI-SS)27 is a four-item self-report measure designed to as-
sess suicidal ideation severity in the past 2 weeks. Individuals 
rate the frequency and controllability of their suicidal ide-
ation, as well as severity of suicide plans and impulses, using 
a four-item Likert-type scale. Item scores are summed, with 
total scores ranging from 0–12 and higher scores indicating 
a greater severity of suicidal ideation. DSI-SS total scores ≥ 3 
are considered clinically significant.27 The DSI-SS has demon-
strated strong psychometric properties among young adults,27 
and in this study, its internal consistency ranged from good to 
excellent across time points (αs = .84–.94).

Disgust With Life Scale
The Disgust With Life Scale (DWLS)28 is a 24-item self-report 
measure designed to assess various facets of disgust with life. 
This measure consists of three subscales, each composed of 8 
items, assessing: (1) disgust with self (eg, “I am repulsed with 
the way I behave”); (2) disgust with others (eg, “Other peo-
ple repulse me”); and (3) disgust with the world (eg, “Society 
makes me sick”). Participants rate the extent to which each item 
accurately characterizes themselves on a 0 (strongly disagree) 
to 4 (strongly agree) scale. Items within each subscale are 
summed to yield total scores ranging from 0 to 32; higher total 
scores signal greater levels of disgust within that respective 
domain. Clinical cutoffs have not yet been established for the 
DWLS. The DWLS has demonstrated adequate psychometric 
properties.28 In the current study, the DWLS subscales demon-
strated acceptable to excellent internal consistency across time 
points (DWLS disgust with self: αs = .91–.94; DWLS disgust 

with others: αs = .73–.81; and DWLS disgust with the world: 
αs = .93–.95).

Insomnia Severity Index 
The Insomnia Severity Index (ISI)29 is a seven-item self-report 
measure of insomnia symptom severity in the past 2 weeks. 
Participants are asked to rate the severity of various sleep com-
plaints and the degree of distress and impairment associated 
with their insomnia symptoms. Respondents rate each item on 
a 0 to 4 scale, and item scores are summed to yield total scores 
ranging from 0 to 28, with higher scores signaling more severe 
insomnia symptoms. ISI total scores ≥ 10 are considered clini-
cally signiciant.29 The ISI has demonstrated good internal con-
sistency and convergent validity across populations.29,30 The 
ISI demonstrated good internal consistency at baseline—the 
only ISI assessment used in this study (α = .88).

Interpersonal Needs Questionnaire 
The Interpersonal Needs Questionnaire (INQ)15 is a 15-item 
self-report measure designed to assess perceived burdensome-
ness (six items) and thwarted belongingness (nine items). Re-
spondents rate the degree to which each item has been true 
for them “recently” on a 1 (not at all true for me) to 7 (very 
true for me) scale. Items are reverse-coded as appropriate. 
Then, items are summed such that higher total scores indi-
cate higher levels of perceived burdensomeness (range: 6 to 
42) and thwarted belongingness (range: 9 to 63). No empiri-
cally established clinical cutoffs exist for the INQ. The INQ 
has demonstrated strong psychometric properties in prior 
studies,15 and in this study, both INQ subscales demonstrated 
good to excellent internal consistency across time points (INQ 
perceived burdensomeness: αs = .89–.91; INQ thwarted be-
longingness: both αs = .92).

UCLA Loneliness Scale—Version 3 
The UCLA Loneliness Scale—Version 3 (UCLA-3)31 is a 20-
item self-report measure of loneliness. Participants rate how 
often each item is “descriptive of [them]” on a scale from 1 
(never) to 4 (often). Item scores are summed to yield a total 
score ranging from 20 to 80; higher scores indicate greater 
loneliness. There are no empirically established cut points for 
the UCLA-3. The UCLA-3 has demonstrated good reliabil-
ity and validity in prior studies.31 In this study, the UCLA-3 
demonstrated excellent internal consistency across time points 
(αs = .95).

Procedures
Individuals who signed up for the study via the University’s 
Department of Psychology Human Subjects Pool were emailed 
a link to review a web-based consent form on Qualtrics, a se-
cure online survey platform. Participants were required to 
correctly answer a series of comprehension questions based 
on the consent form to enroll in the study. Enrolled partici-
pants then completed the same battery of self-report surveys 
at three time points spaced across 2 months: baseline (T1), 
1-month follow-up (T2), and 2-month follow-up (T3). All self-
report surveys were administered via Qualtrics. Upon com-
pletion of each assessment battery, participants were provided D
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with information regarding local and national mental health 
resources (eg, the National Suicide Prevention Lifeline [1-800-
273-TALK]). At any assessment point, if a participant reported 
a nonzero level of current suicidal intent on a risk screening 
question (“What is your current intent to make a suicide at-
tempt in the near future from 0 to 10, with 0 being none at all 
and 10 being a very strong intention?”), they were contacted 
via phone by a study clinician for a more detailed suicide risk 
assessment conducted using the Decision Tree Framework.32 
Participants were compensated with research credit for a psy-
chology course in which they were enrolled. The University’s 
Institutional Review Board approved all study procedures.

A total of 286 participants completed the T1 survey bat-
tery, and 226 (79%) completed T2 and T3 survey batteries 
within the required window of time (ie, within three days 
of the 30-day follow-up deadline). There were no significant 
demographic differences between those who did and did not 
complete the study, except for sex—a greater proportion of 
males dropped out (n = 15, 37.5%) than females (n = 45, 18.3%; 
χ2 = 7.66, P = .006). Those who dropped out also had sig-
nificantly higher scores on all T1 self-report measures as com-
pared to those included (ie, greater DWLS disgust with self, 
DWLS disgust with others, DWLS disgust with the world, 
INQ thwarted belongingness, ISI insomnia symptom severity, 
and UCLA-3 loneliness; Ps < .05), except for DSI-SS suicidal 
ideation severity (P = .187) and INQ perceived burdensome-
ness (P = .171). Based on the results of sensitivity analyses 
(see Endnote A), we elected to use listwise deletion to address 
missing data.

Data Analyses
First, descriptive statistics were utilized to characterize the 
sample and self-report measure scores. Next, for cross-sec-
tional analyses, a series of bias-corrected bootstrap mediation 
analyses (1,000 bootstrap resamples; Model 434) were used 
to examine each T1 psychological factor (ie, DWLS disgust 
with self, DWLS disgust with others, DWLS disgust with 
the world, INQ perceived burdensomeness, INQ thwarted 
belongingness, and UCLA-3 loneliness) as a mediator of the 
relationship between T1 ISI insomnia symptom severity and 
T1 DSI-SS suicidal ideation severity (Figure 1A). Significant 
mediators from these cross-sectional analyses were then en-
tered into a single model as parallel mediators, and pairwise 
contrasts were conducted to evaluate if any mediators were 
significantly stronger than other mediators. Additionally, we 
conducted exploratory moderated mediation analyses (Model 
834) to evaluate if T1 INQ thwarted belongingness moderated 
the mediating effects of T1 INQ perceived burdensomeness 
and vice versa. For longitudinal analyses, a series of bias-
corrected bootstrap mediation analyses (1,000 bootstrap resa-
mples; Model 434) were used to examine each aforementioned 
psychological factor, assessed at T2, as a mediator of the rela-
tionship between T1 ISI insomnia symptom severity and T3 
DSI-SS suicidal ideation severity, controlling for the corre-
sponding T1 psychological factor and T1 DSI-SS suicidal ide-
ation severity (Figure 1B). Significant mediators from these 
longitudinal analyses were entered as parallel mediators into 
a single model, and pairwise contrasts were conducted. We 
also used exploratory moderated mediation analyses (Model 
834) to examine if T2 INQ thwarted belongingness moderated 
the mediating effects of T2 INQ perceived burdensomeness 
and vice versa, controlling for T1 DSI-SS suicidal ideation 
severity, T1 INQ perceived burdensomeness, and T1 INQ 
thwarted belongingness.

All mediation analyses were conducted utilizing the PRO-
CESS macro34 in SPSS v20.0.0 (IBM Corp., Armonk, New 
York, United States). Mediators and pairwise contrasts were 
considered statistically significant if the 95% confidence inter-
val (CI) did not cross zero. Bootstrap mediation analyses are 
robust to non-normally distributed data35; thus, variables with 
marked skew and kurtosis (ie, DSI-SS, DWLS subscales) were 
not transformed. Also, though not the primary focus of this 
study, we examined our pattern of results when controlling for 
other related psychiatric symptoms (ie, depression and anxiety 
symptoms); these results are reported in footnotes.

RESULTS

Descriptive Statistics
Means, standard deviations, ranges, and zero-order correla-
tions for all self-report measures are presented in Table 1. 
At baseline, 27.0% (n = 61) of participants reported a lifetime 
history of suicidal ideation, 3.5% (n = 8) a lifetime history of 
suicide plans, and 4.4% (n = 10) a lifetime history of suicide 
attempts. Of the sample, 9.7% (n = 22), 9.7% (n = 22), and 4.9% 
(n = 11) reported current ideation (ie, DSI-SS total score > 0) 
at T1, T2, and T3, respectively; 1.8% (n = 4) of participants 

Figure 1—Proposed cross-sectional and longitudinal 
mediation models.

(A) Cross-sectional mediation model. (B) Longitudinal mediation model. 
DSI-SS = Depressive Symptom Inventory—Suicidality Subscale,  
ISI = Insomnia Severity Index, T1 = time 1 (baseline), T2 = time 2 
(1-month follow-up), T3 = time 3 (2-month follow-up).
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reported an onset of DSI-SS suicidal ideation from T1 to T3 
(ie, denied ideation at T1 but reported ideation at T2 and/or 
T3). Additionally, based on the clinical cutoff for the DSI-SS 
(total score ≥ 327), 4.4% (n = 10), 3.5% (n = 8), and 3.5% (n = 8) 
of participants reported clinically significant suicidal ideation 
at T1, T2, and T3, respectively. Regarding insomnia symptom 
severity, 45.1% (n = 102), 34.5% (n = 78), and 32.3% (n = 73) 
of participants reported clinically significant insomnia symp-
toms based on the ISI clinical cutoff (total score ≥ 1029); 6.2% 
(n = 14) reported an onset of clinically significant ISI insomnia 
symptoms from T1 to T3.

Cross-Sectional Mediation Analyses
The indirect effects of T1 ISI insomnia symptoms on T1 DSI-
SS suicidal ideation were significant in the models examining 
T1 DWLS disgust with self (95% CI: .006, .027; abps = .018, 
95% CI: .008, .032), T1 INQ perceived burdensomeness 
(95% CI: .012, .045; abps = .032, 95% CI: .019, .049), T1 INQ 
thwarted belongingness (95% CI: .007, .027; abps = .020, 95% 
CI: .010, .033), and T1 UCLA-3 loneliness (95% CI: .007, .027; 
abps = .019, 95% CI: .011, .031) as explanatory factors (see End-
notes B and C). When all significant mediators were entered 
in the same model, only T1 INQ perceived burdensomeness 
(95% CI: .004, .044; abps = .028, 95% CI: .004, .048) remained 
a significant mediator. T1 INQ perceived burdensomeness 
did not significantly moderate the mediating effects of T1 
INQ thwarted belongingness (95% CI: −.001, .001); likewise, 
T1 INQ thwarted belongingness did not significantly moder-
ate the mediating effects of T1 INQ perceived burdensome-
ness (95% CI: −.001, 001). See Table 2 for detailed statistics 
for each model.

Longitudinal Mediation Analyses
The indirect effects of T1 ISI insomnia symptoms on T3 DSI-
SS suicidal ideation were significant in the models investigat-
ing T2 DWLS disgust with others (95% CI: .00008, .00753; 
abps = .003, 95% CI: .001, .010) and T2 DWLS disgust with the 
world (95% CI: .0004, .0095; abps = .005, 95% CI: .001, .013) 
as mediators, controlling for T1 DWLS disgust with others and 
T2 DWLS disgust with the world, respectively, and T1 DSI-
SS suicidal ideation (see Endnote D). When both significant 
mediators were entered in the same model, only T2 DWLS dis-
gust with the world remained a significant mediator (95% CI: 
.00004, .00761; abps = .003, 95% CI: −.0005, .0114). T2 INQ 
perceived burdensomeness did not significantly moderate the 
mediating effects of T2 INQ thwarted belongingness (95% CI: 
−.001, < .001), nor did T1 INQ thwarted belongingness sig-
nificantly moderate the mediating effects of T1 INQ perceived 
burdensomeness (95% CI: −.001, < .001), controlling for T1 
DSI-SS suicidal ideation, T1 INQ perceived burdensomeness, 
and T1 INQ thwarted belongingness. See Table 2 for statistics 
for each model.

DISCUSSION

This study aimed to identify psychological factors that might 
account for the relationship between insomnia symptoms and 
suicidal ideation. In cross-sectional analyses, perceived bur-
densomeness, thwarted belongingness, loneliness, and disgust 
with self each significantly mediated the association between 
insomnia symptoms and suicidal ideation. In contrast, longitu-
dinal analyses revealed that only disgust with others and disgust 

Table 1— Intercorrelations for self-report measures.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. DSI-SS suicidal ideation (T1) –
2. DSI-SS suicidal ideation (T3) .29** –
3. DWLS disgust with self (T1) .43** .17* –
4. DWLS disgust with self (T2) .22** .42** .41** –
5. DWLS disgust with others (T1) .02 .07 .17** .15* –
6. DWLS disgust with others (T2) .03 .13* .14* .37** .57** –
7. DWLS disgust with the world (T1) .10 .10 .33** .28** .30** .27** –
8. DWLS disgust with the world (T2) .12 .24** .28** .36** .27** .49** .72** –
9. ISI insomnia symptoms (T1) .12 .21** .25** .12 .18** .19** .10 .16* –

10. INQ perceived burdensomeness (T1) .55** .31** .60** .27** .13 .06 .15* .18** .32** –
11. INQ perceived burdensomeness (T2) .40** .61** .32** .56** .09 .15* .13* .20** .27** .56** –
12. INQ thwarted belongingness (T1) .26** .29** .41** .26** .21** .20** .28** .28** .45** .51** .30** –
13. INQ thwarted belongingness (T2) .23** .39** .28** .31** .21** .23** .28** .30** .34** .44** .41** .78** –
14. UCLA-3 loneliness (T1) .25** .30** .41** .30** .21** .20** .31** .32** .44** .50** .34** .90** .72** –
15. UCLA-3 loneliness (T2) .25** .39** .36** .39** .23** .27** .31** .35** .35** .46** .45** .83** .88** .83** –
Mean 0.23 0.21 1.62 1.46 5.27 2.39 7.18 7.15 9.01 7.56 7.25 21.10 19.85 39.96 37.96
Standard deviation 0.81 0.73 3.48 3.72 4.17 4.87 6.75 7.13 5.67 3.23 3.16 10.63 10.66 12.18 12.62
Range 0–6 0–5 0–24 0–24 0–20 0–25 0–31 0–29 0–24 6–24 6–24 9–54 9–52 20–69 20–73
α .84 .94 .91 .94 .73 .81 .93 .95 .88 .89 .91 .92 .92 .95 .95

Only DSI-SS scores at T1 and T3, and not at T2, were used in analyses. Asterisks indicate statistical significance: * = P < .05, ** = P < .01. DSI-
SS = Depressive Symptom Inventory—Suicidality Subscale, DWLS = Disgust With Life Scale, INQ = Interpersonal Needs Questionnaire, ISI = Insomnia 
Severity Index, T1 = time 1 (baseline), T2 = time 2 (1-month follow-up), T3 = time 3 (2-month follow-up), UCLA-3 = UCLA Loneliness Scale—Version 3.
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with the world, assessed at 1-month follow-up, were statisti-
cal mediators of the relationship between baseline insomnia 
symptoms and suicidal ideation severity at 2-month follow-up. 
Findings have implications for research on sleep disturbances 
and suicide risk, as well as suicide prevention efforts.

First, we note that our cross-sectional results largely align 
with those yielded by prior cross-sectional studies of these 
constructs in other populations.7,8,10,11 In addition to finding 
that perceived burdensomeness and thwarted belongingness 
significantly accounted for the relationship between insom-
nia symptoms and suicidal ideation, we also found that lone-
liness, assessed with a validated measure, was a significant 
mediator in cross-sectional analyses. This finding addressed 
a gap in prior studies that were only able to assess loneliness 
with a proxy measure.7,8 Our study also provides initial evi-
dence that self-disgust may serve as an explanatory factor in 
the cross-sectional relationship between insomnia symptoms 
and suicidal ideation. Much like with interpersonal factors, 
self-disgust may emerge among individuals with more severe 
insomnia symptoms due to the distress and impairment asso-
ciated with lack of sleep.3 Disrupted sleep may also interfere 
with one’s ability to process negative emotions,36 contributing 
to more extreme negative self-appraisals (ie, self-disgust). As 
Chu et al.19 note, this self-disgust can then lead to a desire to 
“destroy the object of revulsion” (p. 239; cf, anti-predator de-
fensive reactions37)—in the case of self-disgust, this desire may 
be suicidal desire. Research is needed, however, to further ex-
plore self-disgust’s relationship with insomnia and suicide risk.

Second, and perhaps most strikingly, our longitudinal anal-
yses revealed that only disgust with others and disgust with 
the world significantly mediated the prospective relationship 
between insomnia symptoms and suicidal ideation. Contrary 
to study hypotheses, these results suggest that disgust with 

others and the world—rather than self-disgust, thwarted be-
longingness, perceived burdensomeness, and loneliness—may 
be the specific mechanisms underpinning why insomnia may 
contribute to both the onset and exacerbation of suicidal ide-
ation over time. As discussed in the conceptual review by Chu 
et al.,19 disgust with others and the world may have particularly 
deleterious effects by leading to withdrawal not only from so-
cial situations but also withdrawal “from all aspects of life” (p. 
243). This type of extreme withdrawal has been observed in 
accounts of individuals who have died by suicide (cf, eusocial-
ity38).39 Thus, it may be that more so than negative beliefs about 
oneself (eg, disgust with oneself, feeling like a burden), nega-
tive beliefs about external domains (ie, disgust with others and 
the world) may facilitate the transition from sleep problems to 
suicidal ideation. Indeed, our results suggest that though in-
somnia may exacerbate other risk factors for suicidal ideation 
(eg, thwarted belongingness, perceived burdensomeness), its 
contribution to elevated disgust with others and the world—
especially disgust with the world, given our single-model lon-
gitudinal findings—may be particularly pernicious regarding 
suicidal ideation.

Third, and notably, our cross-sectional findings contrasted 
entirely with our longitudinal results. These differential results 
provide a degree of support for statistical models highlighting 
issues inherent in utilizing cross-sectional mediation analyses 
to draw conclusions regarding the longitudinal relationship 
between variables.12,13 Only by collecting data across three 
time points and controlling for baseline clinical severity were 
we able to rigorously test possible mediators of the prospec-
tive relationship between insomnia symptoms and suicidal 
ideation. We emphasize, however, that other factors may have 
also contributed to these disparate patterns of results. For in-
stance, certain psychological constructs may exert mediating 

Table 2—Cross-sectional and longitudinal bootstrap mediation analyses of possible explanatory factors in relationship between 
insomnia symptom severity and suicidal ideation severity.

Overall Regression Model Paths for Mediation Analyses, B (SE) Indirect Effects
F df P R2 α β τ’ B (SE) 95% CI

Cross-Sectional (IV = ISI Insomnia Symptoms [T1], DV = DSI-SS Suicidal Symptoms [T1])
DWLS disgust with self (TI) 14.397 1, 244  < .001 .060 .151 (.040)** .098 (.015)** .003 (.009) .015 (.006) .006, .027
DWLS disgust with others (T1) 7.542 1, 244 .007 .033 .133 (.048)** −.002 (.013) .018 (.010) −.001 (.002) −.004, .003
DWLS disgust with the world (T1) 2.044 1, 244 .154 .009 .113 (.079) .011 (.008) .016 (.009) .001 (.001) −.001, .006
INQ perceived burdensomeness (T1) 24.793 1, 244  < .001 .100 .185 (.037)** .139 (.014)** −.008 (.008) .026 (.008) .012, .045
INQ thwarted belongingness (T1) 55.723 1, 244  < .001 .199 .837 (.112)** .019 (.006)** .001 (.010) .016 (.005) .007, .027
UCLA-3 loneliness (T1) 53.236 1, 244  < .001 .192 .941 (.129)** .016 (.005)** .002 (.010) .015 (.005) .007, .027

Longitudinal (IV = ISI Insomnia Symptoms [T1], DV = DSI-SS Suicidal Symptoms [T3]) a

DWLS disgust with self (T2) 14.977 3, 222  < .001 .168 .012 (.041) .050 (.012)** −.001 (.008) .001 (.003) −.002, .009
DWLS disgust with others (T2) 37.498 3, 222  < .001 .336 .072 (.048) .028 (.011)* −.004 (.008) .002 (.002) .00008, .00752
DWLS disgust with the world (T2) 80.427 3, 222  < .001 .521 .113 (.059) .026 (.009)** −.004 (.008) .003 (.002) .0004, .0095
INQ perceived burdensomeness (T2) 37.153 3, 222  < .001 .334 .062 (.032) .070 (.016)** −.003 (.008) .004 (.003) −.001, .013
INQ thwarted belongingness (T2) 114.502 3, 222  < .001 .607 −.016 (.088) .012 (.006) −.005 (.008) −.001 (.001) −.003, .001
UCLA-3 loneliness (T2) 166.727 3, 222  < .001 .693 −.045 (.092) .011 (.006) −.007 (.008) −.001 (.001) −.004, .001

a = Controlling for DSI-SS suicidal symptoms at T1 and mediator at T1. Asterisks indicate statistical significance: * = P < .05, ** = P < .01.  α = independent 
variable to mediator path, β = mediator to dependent variable path, τ’ = direct effects of independent variable on dependent variable, DSI-SS = Depressive 
Symptom Inventory—Suicidality Subscale, DWLS = Disgust With Life Scale, INQ = Interpersonal Needs Questionnaire, ISI = Insomnia Severity Index, 
T1 = time 1 (baseline), T2 = time 2 (1-month follow-up), T3 = time 3 (2-month follow-up), UCLA-3 = UCLA Loneliness Scale—Version 3.
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effects over a short time frame (eg, hours to days), whereas 
other constructs may play a more significant mediating role 
over longer periods of time (eg, months). In the case of our 
study, disgust with others and the world may have taken time 
to emerge and/or worsen among individuals suffering from 
insomnia, particularly given that disgust may be a relatively 
intense emotion.19 In contrast, other psychological factors, such 
as thwarted belongingness, may develop and/or worsen more 
quickly, perhaps due to insomnia’s more immediate impacts 
on daily social functioning.40 Thus, it is possible that had we 
used shorter follow-up periods, our longitudinal results may 
have aligned more closely with our cross-sectional findings. It 
may also be that, at a cross-sectional level, certain constructs 
may simply co-occur, rather than exert mediating effects on 
one another over time. Our contrasting findings do underscore, 
though, the potential utility of adopting a multi-wave data col-
lection strategy in future studies. This study design approach 
may not only illuminate mechanisms not observed in cross-
sectional analyses but also improve our understanding of how 
time impacts the relationship between variables of interest.

Finally, our exploratory analyses did not support our hy-
pothesis that perceived burdensomeness and thwarted belong-
ingness would interact to mediate the relationship between 
insomnia symptoms suicidal ideation. More specifically, 
thwarted belongingness did not significantly moderate the 
mediating effects of perceived burdensomeness, or vice versa, 
either in cross-sectional or longitudinal analyses. Previous 
cross-sectional studies utilizing moderated mediation analy-
ses to evaluate these same constructs have produced equivo-
cal findings. A multi-study investigation of military service 
members and veterans by Hom et al.8 failed to find significant 
moderated mediation effects in one sample (Study 2); however, 
in another sample, these effects were significant, with thwarted 
belongingness only serving as a significant mediator of the 
relationship between insomnia and suicide risk at low levels 
of perceived burdensomeness (Study 3). It may be, then, that 
insomnia is not necessarily associated with more severe sui-
cide risk only when both interpersonal theory constructs are 
elevated. A further examination of these moderated mediation 
effects, especially in higher risk samples, is needed to enhance 
our understanding of this pattern of results. Measurement of 
the perceived intractability of perceived burdensomeness and 
thwarted belongingness is also indicated for future studies be-
cause active suicidal desire, as opposed to passive suicidal ide-
ation, is only posited to emerge in the context of hopelessness 
about the tractability of these constructs.4,5

Clinical Implications
Though additional research is needed before definitive suicide 
prevention and treatment recommendations can be provided 
based on our findings, our study highlights possible therapeu-
tic targets that merit further investigation. Specifically, our re-
sults suggest that addressing disgust with others and the world 
may help to prevent the trajectory from more severe insom-
nia symptoms to more severe suicidal ideation among young 
adults. As Chu et al.19 suggest, cognitive therapy41 may be 
one approach to targeting maladaptive thoughts about others 
and the world. Dialectical behavior therapy,42 a modality that 

focuses on enhancing skills to cope with negative emotions, 
may also serve to reduce disgust severity and impulses to act 
on feelings of disgust. In terms of implications for clinical as-
sessment, our results indicate that it may be useful to consider 
disgust with others and the world when assessing suicide risk 
among individuals suffering from insomnia. Disgust with oth-
ers and the world can be assessed using relatively brief instru-
ments (eg, single-item assessments21); thus, inclusion of these 
constructs in standardized suicide risk assessment frameworks 
may be feasible.

Limitations and Future Directions
This study was not without limitations. First, the overall sample 
was relatively low-risk, limiting generalizability and our abil-
ity to draw conclusions regarding how our constructs of inter-
est may impact one another in high-risk samples. To enhance 
relevance to suicide prevention efforts, studies are needed to 
replicate our findings among high-risk samples and to evalu-
ate more severe outcome measures. On this point, as noted, in-
dividuals who did not complete assessments at all three time 
points appeared to be of elevated clinical severity as compared 
to those who did complete all three survey batteries. Based on 
our sensitivity analyses, the exclusion of these individuals from 
our analyses did not appear to influence our outcomes. Even 
so, future studies may benefit from the adoption of measures 
to further incentivize study completion. Second, our sample 
was composed entirely of undergraduates from a single uni-
versity, and the majority of our participants were female (89%) 
and identified as white/Caucasian (74%); thus, our findings may 
not be generalizable. We recommend replication studies among 
samples of greater sociodemographic and geographic diversity.

Third, though the follow-up periods used in our study were 
shorter than those utilized in the vast majority of other studies 
examining predictors of suicidal ideation,23 the use of shorter 
follow-up periods is indicated for future studies. Such studies 
will also allow us to test our conjecture that the mediating roles 
of psychological factors may vary based on the time frames 
evaluated. Ecological momentary assessments may be particu-
larly useful measurement tools for such studies, especially be-
cause suicide risk is dynamic.43 Relatedly, the measures used 
in this study probed differing time frames, which may have 
impacted our ability to conclusively evaluate the temporal rela-
tionship between variables despite the use of three assessment 
points. A more precise assessment of constructs of interest 
is needed for future studies. Fourth, we relied solely on self-
reported insomnia symptom severity. Using objective sleep 
measures44 in future studies may help illuminate specific sleep 
components and behaviors that contribute to increased suicide 
risk. Multiple modes of assessment will also serve to reduce the 
effects of common method variance. Additionally, alternative 
suicidal ideation measurement approaches (eg, implicit asso-
ciation tests45) may help circumvent concerns with the self-
reporting of suicidal ideation. Finally, it is possible that factors 
not assessed in this study (eg, negative life events, posttrau-
matic stress symptoms) influenced our pattern of results. Other 
constructs that might explain the relationship between sleep 
and suicide risk should be included in future studies. As we 
improve our understanding of the relationship between sleep D
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problems, psychological factors, and suicide risk, probing of 
more complex temporal relationships between these constructs 
using more than three time points will also be indicated.

CONCLUSIONS

This longitudinal study sought to evaluate various psycho-
logical factors (ie, disgust with oneself, others, and the world; 
perceived burdensomeness; thwarted belongingness; and 
loneliness) as mediators of the relationship between insomnia 
symptoms and suicidal ideation among young adults. Using 
data collected at three time points, each spaced 1 month apart, 
we found that only disgust with others and disgust with the 
world significantly mediated the relationship between more se-
vere insomnia symptoms at baseline and more severe suicidal 
ideation at 2-month follow-up. Findings indicate that individu-
als with more severe insomnia symptoms may go on to experi-
ence more intense disgust with others and the world, which, 
in turn, contribute to more severe suicidal ideation. Conse-
quently, disgust with others and the world—particularly dis-
gust with the world—may serve as useful therapeutic targets 
in reducing suicidal ideation severity among individuals with 
more severe insomnia symptoms. Further research is needed 
to replicate our findings across other samples and to address 
the limitations of the current investigation. Even so, this study 
provides initial support for disgust with others and the world 
as explanatory mechanisms in the prospective relationship be-
tween insomnia and suicidal ideation.

ENDNOTES

A. We utilized pattern-mixture models to examine whether 
the interactions between time and each missing data pat-
tern were significantly associated with any of our predic-
tor or outcome variables. We did not find any significant 
interactions in these analyses (Ps = .083–.567), indicat-
ing that having missing data did not predict a change in 
these variables over time. Additionally, when we included 
missing data patterns as a covariate in our indirect effects 
models—thereby assessing the degree to which missing 
data patterns influenced outcomes—we failed to find sig-
nificant effects. Given the results of our sensitivity analy-
ses, listwise deletion was determined to be an acceptable 
approach to handling missing data.46–48

B. abps is interpreted as the number of standard deviations 
by which the dependent variable is expected to change for 
every 1-unit increase in the independent variable via the 
mediator.49

C. Findings remained the same when controlling for T1 anxi-
ety symptoms (assessed by the Beck Anxiety Inventory 
[BAI]) but not T1 depression symptoms (assessed by the 
Center for Epidemiologic Studies Depression Scale—Re-
vised [CESD-R]). We note, however, the limitations in-
herent in controlling for highly overlapping constructs in 
analyses (eg, controlling for depression when evaluating 
suicidal ideation as an outcome).50

D. No psychological factors remained significant mediators 
when controlling for T1 BAI anxiety symptoms or T1 
CESD-R depression symptoms.

ABBRE VI ATIONS

DSI-SS, Depressive Symptom Inventory—Suicidality 
Subscale

DSM, Diagnostic and Statistical Manual of Mental Disorders
DWLS, Disgust With Life Scale
ISI, Insomnia Severity Index
INQ, Interpersonal Needs Questionnaire
T1, time 1 (baseline)
T2, time 2 (1-month follow-up)
T3, time 3 (2-month follow-up)
UCLA-3, UCLA Loneliness Scale—Version 3
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