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Introduction: A growing body of literature indicates that
insomnia is related to suicidality. However, the mechanism
through which insomnia correlates with suicide risk is unclear.
The goal of the present research was to determine whether
hopelessness, a robust predictor of suicidality, mediates the
relation between insomnia and suicidal ideation (Sl).
Methods: The present study used archival data from
community-dwelling adults. Participants (n = 766) completed
a Health Survey, two weeks of daily sleep diaries, and
five measures of daytime functioning, including the Beck
Depression Inventory (BDI). BDI item 2 was used to assess
hopelessness, and BDI item 9 was used to assess Sl. Criteria
from the DSM-5 as well as quantitative criteria were used to
identify participants with insomnia (n = 135).

Results: The analyses revealed that hopelessness is a
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significant mediator of the relation between insomnia and
SI. After adding depression as an additional mediator,
hopelessness remained a significant predictor of SI.
Conclusion: The present research suggests the need for
clinicians to routinely screen clients who have insomnia for
hopelessness and SI, and to treat hopelessness when it is
present. Further research should address the limitations in this
sample and should also consider other potential mediators of
the insomnia-Sl link.
Keywords: insomnia,
mediation
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Suicide rates in the U.S. have been rising steadily in recent
years.! From 2000 to 2009, mortality rates for suicide in-
creased by 15%, with suicide emerging as the leading cause
of injury-related death in 2009.> Among all causes of mortality,
suicide was the 10" leading cause of death annually from 2008
to 2010, with approximately 105 deaths by suicide occurring
per day in 2010."* Additionally, in 2009 an estimated 1 million
adults (aged 18 and older) made suicide attempts.* Clearly, sui-
cide is a growing problem in the U.S., and research is needed
to improve the identification of individuals at risk for suicidal
behavior.

In an effort to improve identification of such individuals,
many researchers have focused on identifying risk factors for
suicide. Demographic characteristics such as disrupted mari-
tal status and male gender have been associated with death by
suicide,’ and female gender has been associated with suicide at-
tempts.® A personal history of suicide attempts, a family history
of suicide, impulsive or aggressive tendencies, social isolation,
and physical illness are also predictive of suicide.”

Suicidal ideation (SI) has been defined as thoughts about
engaging in suicide-related behavior.® The term “suicidal ide-
ation” encompasses a wide range of thoughts, including passive
wishes to be dead, thoughts about committing suicide, intent to
commit suicide, and specific plans about how to commit sui-
cide.”!° Longitudinal research indicates that SI is a particularly
important risk factor for future suicide attempts and suicide
deaths.''? Research from a nationally representative survey
suggests that approximately 90% of unplanned first suicide
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BRIEF SUMMARY

Current Knowledge/Study Rationale: Although there is much evi-
dence to support the notion that insomnia predicts suicidality, little is
known about the mechanisms by which insomnia may lead to increased
suicidality. The present study sought to address this gap in the literature
by determining whether hopelessness could serve as a mediator of the
insomnia-suicidal ideation link.

Study Impact: The results of this research imply that it may be helpful
for clinicians who treat individuals with insomnia to screen for and treat
hopelessness, as clients with insomnia and elevated levels of hopeless-
ness may be at elevated risk for suicidal ideation. In light of the present
findings with cross-sectional data, more research is needed to determine
whether this mediation model can be supported longitudinally.

attempts and 60% of planned first suicide attempts occur within
one year of the onset of SI.® Additionally, it is generally pre-
sumed that SI is a prerequisite for suicide attempts, with the
exception being those atypical instances of impulsive suicidal
behavior wherein the first instance of SI is contiguous with sui-
cidal behavior. Consequently, assessment of risk among indi-
viduals endorsing SI is considered an important step in suicide
prevention.'

In addition to the aforementioned risk factors, there is evi-
dence that hopelessness contributes to suicidality. Hopeless-
ness has been defined by Beck as pessimism or “a system of
negative expectancies” concerning oneself and one’s future
life.'" Cross-sectional and longitudinal research suggest that
hopelessness out-performs depression as a predictor of SI.'>16
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Longitudinal research also indicates that hopelessness is pre-
dictive of suicide attempts after controlling for a history of
attempts.'” Additionally, hopelessness, along with rumination,
predicts the duration of SI, suggesting that hopelessness plays
arole in maintaining SI.'® Hopelessness has also been shown to
mediate the relation between other suicide risk factors (e.g., ru-
mination, past childhood maltreatment, stress, depression) and
suicidality.'®?° Thus, it is clear that hopelessness is an important
predictor of suicidality.

A growing body of research indicates that insomnia is also
associated with heightened suicide risk. Prior cross-sectional
research indicates that the presence, severity, and chronicity
of insomnia symptoms are associated with increased suicidal-
ity.?"?® Further, recent longitudinal research linking insomnia
at baseline with suicidality at a later time point suggests that
insomnia may contribute to suicidality.”®3! In many of these
studies, the relation between symptoms of insomnia and suicid-
ality has remained significant after controlling for other robust
predictors of suicidality, such as chronic health problems, de-
pression, and hopelessness.?627-2-3

One recent study investigated the influence of seven sessions
of group cognitive-behavioral therapy for insomnia (CBT-I) on
S1.*2 In this research, 45% of participants who endorsed SI at
baseline (using item 9 from the Beck Depression Inventory—II
[BDI-II]) no longer endorsed it following treatment. Further,
among the 65 participants who endorsed SI at baseline, the
mean score on BDI-II item 9 at baseline was 1.10 at baseline
and 0.45 at post-treatment. Thus, CBT-I produced a decrease in
SI with a large effect size (d = 1.83). This finding lends further
support to the notion that insomnia contributes to SI.

It seems plausible that hopelessness about one’s sleep could
also contribute to suicidality. For instance, hopelessness may
have contributed to the aforementioned finding that people with
persistent insomnia were more likely to report SI than people
having less chronic insomnia and people without insomnia.*®
People with insomnia may presumably become more hopeless
about improving their sleep the longer their insomnia persists.
However, despite recent interest in the relation between insom-
nia and suicidality, the association between insomnia and hope-
lessness has yet to be explored in great depth.

One recent study that examined the relation between insom-
nia and suicidality reported a significant cross-sectional corre-
lation (r = 0.55, p < 0.001) between insomnia (measured by
the sum of scores on two items from the Beck Depression In-
ventory and one item from the Suicide Probability Scale) and
hopelessness (measured by the Beck Hopelessness Scale).”
Cross-sectional and longitudinal multiple regression analyses
were conducted to determine whether insomnia, controlling
for other potential predictors of SI (including hopelessness),
predicted SI. Although insomnia was found to be a significant
predictor in both models, there are a few reasons why these
findings do not necessarily rule out the possibility that hope-
lessness may mediate the insomnia-SI relation. First, the re-
searchers (who were not seeking to identify mediators of the
insomnia-SI relation) did not run analyses to determine whether
hopelessness was acting as a partial mediator. Further, although
the longitudinal regression model failed to show that baseline
hopelessness predicted SI at one-month follow-up, hopeless-
ness was not measured at the second time point. Therefore, it
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is unknown whether a change in hopelessness between time
points mediated the relation between insomnia and SI.

The only study that has considered hopelessness as a po-
tential mediator of the insomnia-SI relation found that hope-
lessness (measured by the Beck Hopelessness Scale) was
significantly related to SI, but not to Insomnia Severity Index
score (r = 0.19).3 However, this research did find that dysfunc-
tional beliefs about sleep, some of which have a sense of hope-
lessness about them, did significantly mediate the insomnia-SI
relation. Notably, this research was conducted using psychiat-
ric patients with depressive disorders, which may have limited
variability in BHS and ISI scores. Further, the participants were
taking a variety of psychotropic medications (e.g., antidepres-
sants, antipsychotics, mood stabilizers, hypnotics) that may
have influenced their sleep, and thereby influenced the relation
between BHS and ISI scores. In light of these considerations,
further research is warranted.

Prior research with a subset of the sample used in this study
used backward stepwise logistic regression to identify variables
that predict SI. Of a large group of candidate variables (includ-
ing presence of various medical conditions, sleep diary mea-
sures, age, BMI, and daytime impairment) insomnia was one of
three variables that predicted SI.>* The present research sought
to expand on that finding by testing the hypothesis that hope-
lessness mediates the relation between insomnia and SI. The
present study has a number of methodological differences from
the aforementioned study by McCall and colleagues,** which
the investigators felt could influence the outcome.

METHODS

The present study used archival data gathered from a com-
munity-dwelling sample of participants in an epidemiological
study of sleep. The purposes of that study were to establish
sleep norms; elucidate age, gender, and ethnic differences in
sleep; obtain detailed data on insomnia; and to ascertain day-
time correlates of sleep.

Participants

Participants were recruited via random-digit dialing in the
Memphis area. The list of phone numbers included all valid
3-digit prefixes in use in the Memphis area paired with ran-
domly generated 4-digit numbers. This list included business,
home, cellular, and unissued numbers. Recruiters called each
random number until they had made a “successful” call or
called a particular number 5 times unsuccessfully. A success-
ful phone call was defined as one having one of the following
outcomes: non-working numbers, business numbers, individu-
als who agreed to participate, individuals who did not agree
to participate, and individuals who did not meet study criteria.
Phone calls were made only during the following hours: 10 a.m.
to 11:30 a.m., 1:30 p.m. to 4:30 p.m., and 6:30 p.m. to 8§ p.m.
These particular time periods were used in order to avoid call-
ing potential participants at inconvenient times (i.e., the early
morning, lunchtime, and the late evening hours).

To be eligible for the study, participants had to be > 20 years
old and able to speak and read English at a seventh-grade level.
In situations in which cohabiting partners expressed an interest
in the study, only one of the partners was allowed to participate
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due to the concern that there would be constrained variability
in bed partners’ sleep habits. However, other members of the
same household were allowed to participate. There were no
screening criteria related to sleep schedules, health status, or
presence/absence of a sleep complaint. The goal was to recruit
50 men and 50 women in each of the following age groups: 20-
29, 30-39, 40-49, 50-59, 60-69, 70-79, and 80+. After an age
group was filled, potential participants in that age group were
excluded.

Of the 19,893 households contacted, 1,769 participants were
recruited. Eight hundred fifty-eight of these recruits returned
their packets. Because 87 of these participants had a large
amount of missing or ambiguous data, the number of partici-
pants was reduced to 771. These individuals participated in an
epidemiological study conducted by Lichstein and colleagues.*
Five of the aforementioned 771 participants were excluded
from the present study due to missing responses on item 2 of
the BDI. Three of the excluded participants were also missing
responses to item 9 of the BDI.

Measures

Health Survey

The health survey® included 13 items regarding demographic
information (height, weight, and race); sleep disorder symptoms
(e.g., endorsement of a sleep problem, type of sleep problem en-
dorsed, snoring, sleep attacks); physical health (current illnesses,
medications, and vitamins); mental health (e.g., self-reported
mental health problems, diagnoses); consumption of alcohol,
caffeine, and nicotine; and household education level. One ad-
ditional question asked participants to list any illnesses they had,
or medications they used, that affected their sleep.

Sleep Diary

Sleep diaries®™ included the following measures: bedtime
(the time the individual entered bed with the intent of going
to sleep), SOL (the interval between bedtime and sleep onset),
NWAK (the number of awakenings that occurred between sleep
onset and the final awakening), WASO (the total time spent
awake after sleep onset and before the final awakening), time
of final wake-up (the time at which the individual awoke for the
last time), rising time (the time at which the individual got out
of the bed), bedtime medication/alcohol (any sleep medication
or alcohol taken near bedtime with the amount taken and the
time at which it was taken), and nap (total time spent napping
the previous day). From this information, the researchers calcu-
lated time in bed (TIB), terminal wake time (TWAK; the inter-
val between time of final wake-up and rising time), total sleep
time (TST), and sleep efficiency percentage (SE). TIB was
determined by the interval between bedtime and rising time.
The investigators calculated the total amount of wake time
during the sleep period by adding SOL, WASO, and TWAK,
and then subtracting the total wake time from TIB to yield TST
(TIB = TST + total wake time). Finally, SE was calculated by
dividing TST by TIB and multiplying by 100.

Epworth Sleepiness Scale (ESS)
The ESS measures daytime sleepiness in various quiescent
situations. Respondents are instructed to rate their likeliness of
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falling asleep in a variety of everyday circumstances (e.g., sit-
ting and reading, sitting inactive in a public place). In terms of
validity, the ESS has been found to correlate significantly with
the multiple sleep latency test. Furthermore, research indicates
that the ESS has strong test-retest reliability (» = 0.82) and high
internal consistency (Cronbach’s a = 0.88).3

Fatigue Severity Scale (FSS)

The FSS is a brief questionnaire that measures subjective
severity of fatigue.’” Respondents read 9 short statements
(e.g., “fatigue interferes with carrying out certain duties and re-
sponsibilities”) and to rate their agreement with each one. In a
study comparing patients having multiple sclerosis or systemic
lupus erythematosus to healthy controls, the FSS was able to
distinguish between the healthy controls and patients. Further-
more, the FSS exhibited good internal consistency (Cronbach’s
a=0.88).%7

Insomnia Impact Scale (lIS)

The IIS is a measure of daytime functioning for people with
insomnia. It instructs respondents to rate their agreement with
40 statements about the impact of poor sleep (e.g., “Poor sleep
prevents career advancement”). It has been found to discrimi-
nate between people seeking treatment for insomnia and nor-
mal sleepers.?®

Beck Depression Inventory (BDI)

The BDI is a measure of depression severity, with 21 items,
each of which addresses a different symptom of depression,
such as lack of satisfaction, suicidal wishes, and crying.** Re-
spondents choose one of four responses that best reflects how
they feel, with the lower-numbered responses corresponding
to low symptom severity and the higher-numbered responses
corresponding to greater symptom severity. A meta-analysis
of psychometric research on the BDI determined that its mean
coefficient alphas for internal consistency among psychiatric
patients and non-psychiatric participants were 0.86 and 0.81,
respectively.* The BDI also has good concurrent validity with
other established measures of depression (e.g., Hamilton Rat-
ing Scale for Depression, Minnesota Multiphasic Personality
Inventory — Depression Scale).*

Item 2 on the BDI was used to measure hopelessness. Re-
spondents choose one of the four following statements on Item
2 that best described how they feel: “I am not particularly dis-
couraged about the future,” “I feel discouraged about the fu-
ture,” “I feel I have nothing to look forward to,” “I feel the
future is hopeless and that things cannot improve.” These items
are scored on a scale of 0 to 3 to indicate severity. Item 2 has
been found to correlate significantly with scores on the Beck
Hopelessness Scale (»=10.67, p <0.001) and has been shown to
predict death by suicide.*'** Additionally, clinicians are some-
times advised to pay particular attention to this item as an indi-
cator of suicide risk.*

Item 9 on the BDI will be used as a measure of SI. Respon-
dents choose one of the following statements on Item 9 that best
describes how they feel: “I don’t have any thoughts of killing
myself,” “I have thoughts of killing myself, but I would not
carry them out,” “I would like to kill myself,” “I would kill
myself if I had the chance.” These items are scored on a scale
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Figure 1—Model with hopelessness mediating the relation
between insomnia and suicidal ideation.

Total Effect

c
Insomnia —— | Suicidal Ideation
Mediation Model
Hopelessness
a b
Insomnia _— Suicidal Ideation
c

Hypothesized mediation model. Path a represents the relation between
the predictor (insomnia) and the mediator (hopelessness), path b
represents the relation between the mediator (hopelessness) and the
outcome (suicidal ideation), path c represents the relation between
the predictor (insomnia) and the outcome (suicidal ideation), and path
¢ represents the relation between the predictor and the outcome after
controlling for the mediator.

of 0 to 3 to indicate severity. There is evidence to suggest that
Item 9 can provide a valid measure of SI; item 9 has shown a
significant correlation with the first five items of Beck’s Scale
for Suicidal Ideation, which screen for attitudes about living
and dying (only individuals who indicate a desire to make a sui-
cide attempt in their responses to the first five items of the Scale
for Suicidal Ideation complete the remainder of the measure).*
Further, an extensive review of the psychometric properties of
suicide assessment measures concluded that there is evidence
that BDI item 9 has good concurrent and predictive validity.*
This item has also been used as a measure of SI in previous
research.?4¢

State-Trait Anxiety Inventory, Trait Scale, Form Y (STAI)

The trait scale of the STAI is a 20-item measure used to as-
sess trait anxiety.*” Respondents rate each statement with regard
to how often that statement is true, with higher scores indicat-
ing greater levels of anxiety.

Procedure

After agreeing to participate in the study on the phone, par-
ticipants were mailed a packet containing sleep diaries for 14
days, the health survey, daytime functioning questionnaires
(ESS, FSS, IIS, BDI, STAI), a cover sheet with instructions,
and two informed consent forms (one to sign and return and
one to keep). The packet also contained a compensation form
and a preaddressed, stamped envelope for return of the packet.
Participants completed sleep diaries each morning for two
weeks. They also completed each of the daytime impairment
measures on the last day (14" day) of completing sleep dia-
ries. Participants were instructed to complete these measures
with regard to their functioning over the previous two weeks
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(i.e., the same period of time as they were completing sleep
diaries). After returning the completed measures, participants
received financial compensation.

All questionnaires were scored twice independently by re-
search assistants. The scored questionnaires were reviewed by
a supervisor, who resolved any discrepancies. Research assis-
tants entered data, and these entries were checked by a second
research assistant, who made note of any discrepancies. Dis-
crepancies were then resolved by a supervisor. Subsequently,
the data were checked for outliers and implausible values. Du-
bious values were checked against the raw data and corrected
as needed.

Statistical Analyses

In order to determine whether hopelessness mediates the re-
lation between insomnia and SI, mediation analyses*** were
conducted. Baron and Kenny recommended using the follow-
ing steps to assess mediation: (1) regress the outcome on the
predictor (path c in Figure 1), (2) regress the mediator on the
predictor (path a in Figure 1), (3) regress the outcome on the
mediator (path b in Figure 1), and (4) regress the outcome on
the predictor after controlling for the mediator on Step 1 (path c
in Figure 1).*® According to Baron and Kenny, if the variance
explained by the predictor decreases after controlling for the
mediator, there is evidence of mediation.

Baron and Kenny also discussed using the Sobel test to deter-
mine whether the indirect effect (the influence of the predictor
on the outcome through the mediator) is significant.*®* However,
one of the assumptions of the Sobel test is a normal distribu-
tion of the indirect effect, but such distributions are frequently
skewed.* Therefore, in the present study, the Preacher and
Hayes method was used instead. Hayes’ PROCESS macro,
which uses a nonparametric bootstrapping procedure to deter-
mine whether the coefficient of the indirect path is significant,
was used for the mediation analyses in the present study. The
bootstrapping procedure treats the sample data as a population
and draws multiple samples with replacement (called bootstrap
samples) from this “population.” For each bootstrap sample,
the indirect effect and standard deviation are calculated. The
indirect effect is calculated using the product of the coefficients
of paths a and b (i.e., the relations between the predictor and
the mediator and between the mediator and the outcome). The
final estimate of the indirect effect is represented by the mean
indirect effect computed over 1,000 bootstrap samples, and the
estimated standard error is the standard deviation of the 1,000
indirect effect estimates. The 95% confidence interval (CI) is
determined by ordering the 1,000 estimates of the indirect ef-
fect from low to high. The lower limit of the CI is the 25" score
in the distribution, and the upper limit is the 976" score in the
distribution.*

For all analyses, responses to BDI item 9 were dichoto-
mized into absence/presence of SI due to the low frequency of
scores > 1 on this item (see Table 1 for frequencies). Recent re-
search identified a score of 1 as the optimal cutoff to predict sui-
cide deaths,’" and this threshold has been used in prior research
to distinguish individuals experiencing SI from those not expe-
riencing SI.3*5? Thus, there were 695 participants for whom SI
was absent (i.e., score of 0 on item 9) and 71 participants for
whom it was present (i.e., score > 0 on item 9). Additionally,

>
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Table 1—Responses to BDI items 2 and 9.

BDI item/response Frequency (%)
Item 2
0 -l 'am not particularly discouraged about the 634 (82.8)
future.
1 - | feel discouraged about the future. 106 (13.8)
2 — | feel I have nothing to look forward to. 18 (2.3)
3 — | feel the future is hopeless and that things 8(1.0)
cannot improve.
ltem 9
0 -1 don't have any thoughts of killing myself. 695 (90.7)
1 - I have thoughts of killing myself, but | would 68 (8.9)
not carry them out.
2 — 1 would like to kill myself. 2(0.3)
3 — I would kill myself if | had the chance. 1(0.1)

because of the low frequency of scores of 3 on BDI item 2 (see
Table 1), participants scoring 2 or 3 on this item were combined.
As such, there were 634 participants who obtained a score of 0
on this item, 106 participants who obtained a score of 1, and 26
participants who obtained a score of 2 or 3.

RESULTS

Participant Characteristics

These analyses included 766 participants ranging in age
from 20 to 98 (mean = 53.78, SD = 19.85). Participants’ de-
mographic characteristics are presented in Table 2. Forty-nine
percent of the participants identified as male and 51% as female.
Approximately 70% of participants were White and 29% were
Black. The remaining 1% of participants were of other races (1
Hispanic, 7 Asian) or chose not to disclose their race. Scores
on BDI item 2 ranged from 0 to 3 (mean = 0.22, SD = 0.53),
and scores on BDI item 9 ranged from 0 to 3 (mean = 0.10,
SD =0.32).

Of the 766 participants included in this study, 135 were de-
termined to have insomnia using DSM-5 diagnostic criteria as
well as quantitative criteria.”* The DSM-5 criteria for Insomnia
Disorder include the following: (a) a complaint of difficulty
initiating or maintaining sleep and (b) clinically significant dis-
tress or impaired daytime functioning resulting from the sleep
disturbance.’ The quantitative criteria included: (a) a subjective
complaint of insomnia with a duration > 6 months, (b) impaired
daytime functioning (score > 7.4 on the Epworth Sleepiness
Scale, > 5.5 on the Fatigue Severity Scale, > 125 on the In-
somnia Impact Scale, > 10 on the Beck Depression Inventory,
or > 37 on the State-Trait Anxiety Inventory), and (c) sleep
onset latency (SOL) > 30 min or wake time after sleep onset
(WASO) totaling > 30 min > 3 nights per week as assessed by
sleep diary.

Hopelessness as a Mediator

The relation between insomnia and SI (path ¢ in Figure 1) was
significant (likelihood ratio ¥*[1]=5.35, p=10.021, McFadden’s
R*=0.011; step 1 of Baron and Kenny’s method). Additionally,
the relations between insomnia and hopelessness (likelihood
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Table 2—Participant demographic characteristics.

Demographic variable Frequency (%)
Age
20-29 105 (13.7)
30-39 122 (15.9)
40-49 104 (13.6)
50-59 115 (15.0)
60-69 106 (13.8)
70-79 111 (14.5)
80+ 103 (13.4)
Race
White 537 (70.1)
Black 219 (28.6)
Other/undisclosed 10 (1.3)
Sex
Male 377 (49.2)
Female 389 (50.8)
Household education level
< Grade 8 18 (2.3)
Grades 9-12 201(26.2)
1-4 years of college 319 (41.6)
1+ years of graduate school 114 (14.9)
Undisclosed 114 (14.9)

ratio }*[2] = 30.42, p < 0.001, McFadden’s R*> = 0.036; step
2 of Baron and Kenny’s method) and between hopelessness
and SI (likelihood ratio ¥*[2] = 75.15, p < 0.001, McFadden’s
R*=10.159; step 3 of Baron and Kenny’s method) were both sig-
nificant (paths a and b in Figure 1, respectively). As expected,
after controlling for hopelessness, insomnia no longer predicted
SI (likelihood ratio ¥*[1]=0.001, p = 0.974; path ¢’ in Figure 1;
step 4 of Baron and Kenny’s method). Additionally, the Cls for
the bootstrapped estimate of the indirect effect did not include
zero (95% CI [0.24, 0.71]), indicating that hopelessness is a
significant mediator of the relation between insomnia and SI.

Exploration of Alternative Mediation Models

To determine whether alternative models might better fit
the data, other mediation models were tested. One such model
investigated whether SI acts as a mediator between hopeless-
ness and insomnia. The relation between hopelessness and
insomnia (likelihood ratio y*[2] = 30.42, p < 0.001, McFad-
den’s R? = 0.036) remained significant after controlling for SI
(likelihood ratio ¥*[1] = 24.15, p < 0.001), and the confidence
intervals for the bootstrapped estimate of the indirect effect in-
cluded zero (95% CI [-0.14, 0.15]). This indicates that SI does
not significantly mediate the relation between hopelessness and
insomnia.

Another mediation model was tested wherein insomnia was
entered as the mediator between hopelessness and SI. The rela-
tion between hopelessness and SI (likelihood ratio ¥*[2] =75.15,
p < 0.001, McFadden’s R* = 0.159) remained significant af-
ter controlling for insomnia (likelihood ratio ¥*[1] = 68.56,
p < 0.001), and the CIs for the bootstrapped estimate of the
indirect effect estimate included zero (95% CI [-0.13, 0.11]).
These findings indicate that insomnia does not mediate the rela-
tion between hopelessness and SI.
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Due to concern that BDI item 2 may have functioned as
a proxy measure of depression, two serial multiple mediator
models were tested in an effort to distinguish BDI item 2 from
depression. In light of the shortcomings of the BDI that pre-
cipitated its revision (e.g., lack of concordance with diagnostic
criteria for depression), as well as the potential overlap be-
tween certain items on the BDI and symptoms of insomnia
(e.g., worry about health, fatigue, irritability), a subscale of
items was created for use as a measure of depression (Cron-
bach’s a = 0.77). The items included and their correspond-
ing DSM-5 symptoms are as follows: mean of items 1 and 10
(depressed mood), item 4 (loss of interest/pleasure), item 18
(change in appetite), mean of items 5 and 8 (feelings of worth-
lessness or guilt), and item 13 (concentration impairment or
indecisiveness).

In both serial multiple mediator models, the indirect effect
was significant (95% CI [0.55, 1.25]). Both depression and
hopelessness independently predicted SI in step 4 of the Baron
and Kenny method, whereas insomnia was no longer a signifi-
cant predictor. In the first model, depression was entered as the
first mediator and hopelessness was entered as the second me-
diator of the relation between insomnia and SI. The specific
indirect effect through depression and hopelessness in serial
was significant (95% CI [0.05, 0.28]). In the second model, the
order of the mediators was reversed—hopelessness was entered
as the first mediator and depression as the second. The specific
indirect effect through hopelessness and depression was also
significant (95% CI [0.15, 0.49]).

DISCUSSION

The results of this study are consistent with the hypothesis
that hopelessness mediates the relation between insomnia and
SI. Additionally, examination of alternative models consider-
ing SI as a mediator of the relation between hopelessness and
insomnia or insomnia as a mediator of the relation between
hopelessness and SI did not provide evidence of mediation.
This lends support to the proposed mediation model and to the
notion that insomnia may contribute to SI through its influence
on hopelessness. Additionally, there was evidence that hope-
lessness and depression function as independent mediators of
the insomnia-SI relation.

To the best of the authors’” knowledge, this study is only the
second to have explored mediators of the insomnia-SI relation.
The fact that hopelessness was significantly associated with in-
somnia and that it mediated the insomnia-SI relation suggests
that it may be worthwhile for clinicians who treat individuals
having insomnia to assess their clients’ degree of hopelessness.
Based on the present findings, as well as previous research that
has established hopelessness as a robust predictor of suicidal-
ity,'” clients who endorse high levels of hopelessness are likely
to be at greater risk for SI, and ultimately, suicidal behavior.
Such clients may require routine risk assessment, particularly
if their insomnia persists. Further, they may benefit from treat-
ments that directly target their hopelessness (e.g., cognitive
restructuring to reduce negative thinking about the future). As
previous research identified dysfunctional beliefs about sleep
(many of which could be considered to have a sense of hope-
lessness to them) as a mediator of the insomnia-SI relation,* it
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may be particularly worthwhile for clinicians to address hope-
less cognitions about clients’ sleep.

One possible interpretation of the results from the serial
mediation models is that hopelessness and depression may
function in different ways in mediating the insomnia-SI link.
In some instances, insomnia may first lead to symptoms of de-
pression other than hopelessness, such as anhedonia or inde-
cisiveness. As the depression worsens, hopelessness may set
in, and subsequently, SI. In other cases, insomnia may lead to
hopelessness about poor sleep, which could then lead to other
symptoms of depression and then SI. The latter interpretation
is consistent with the finding that dysfunctional beliefs about
sleep mediate the insomnia-SI relation.*

One limitation in this study is that the direction of the rela-
tion between insomnia, hopelessness, and SI cannot be deter-
mined due to the cross-sectional design. Based on the mediation
model in this study, it seems likely that insomnia contributes to
hopelessness, which then contributes to SI. Although it is pos-
sible that the reverse of this could be true, it seems unlikely
given past research that indicates that hopelessness prospec-
tively predicts SI.'%3

Another limitation in this research pertained to the measures
that were used. Because single items were used to measure
hopelessness and SI, it is likely that there were aspects of these
constructs that were not reflected in these measures. Addition-
ally, single items cannot capture as much variability in a con-
struct as can multiple-item questionnaires, and they are likely to
be less valid and reliable than multiple-item measures.

A final limitation in this study is the positive skew of scores
on BDI items 2 and 9. Because this research used a community
sample, it was uncommon for participants to endorse high lev-
els of SI and hopelessness. As a result, groups of participants
were combined for analyses (e.g., participants scoring 2 or 3
on BDI item 2). This reduced the variability in the outcome
measures and reduced the amount of information the analyses
could provide about participants experiencing more severe SI
or hopelessness.

Because the finding that hopelessness mediates the relation
between insomnia and SI is a relatively novel one, and given
the inconsistency between the present results and those from
the one previous study testing a similar mediation model,* ad-
ditional research testing this model would be worthwhile. The
discrepancy in results may be due to methodological differ-
ences (e.g., use of a sample of community-dwelling adults vs.
a sample of psychiatric patients, use of BDI item 2 vs. Beck
Hopelessness Scale to measure hopelessness). Thus, research
testing this model using various approaches (e.g., samples
drawn from other populations) would be particularly helpful in
determining the generalizability of these findings.

In the future, researchers should also address the limitations
in the present study. It would be ideal if subsequent studies in-
corporated multiple time points of data collection. Such a de-
sign would allow researchers to examine the directionality of
the relation between insomnia, hopelessness, and SI, and this
information could impact the evaluation and treatment of indi-
viduals with insomnia.

Further, recruiting from a clinical setting, or a combination
of settings including inpatient and outpatient facilities and the
community, may increase variability in scores on hopelessness
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and SI. Future studies could also use multiple-item measures of
hopelessness and suicidality to provide further support for the
present results. For instance, researchers could use the Beck
Hopelessness Scale or the Helplessness/Hopelessness Scale of
the MMPI-2-RF to measure hopelessness. The worry/helpless-
ness subscale of the Dysfunctional Beliefs and Attitudes about
Sleep scale could also be used to measure cognitions about
sleep that have a sense of hopelessness to them. Measures of
suicidality that could be used in future research could include
the Beck Scale for Suicidal Ideation, the Adult Suicidal Ide-
ation Questionnaire, or the Suicide Intent Scale. It is probable
that the use of such multiple-item questionnaires would allow
for more variability in responses, which could lead to more ro-
bust results.

Besides addressing the limitations in the present research,
future research should more closely evaluate the relation be-
tween insomnia and hopelessness. Because not all people with
insomnia are hopeless, and not all people who feel hopeless
have insomnia, there must be factors mediating this relation.
If mediating factors could be identified, these factors could be
directly targeted in treatment.

Finally, future research should consider other potential me-
diators of the insomnia-SI relation. Given the complexity of
human behavior, cognition, and physiology, it is likely that
there are multiple variables influencing the insomnia-SI link.
Factors such as impaired problem-solving abilities, abnormal
functioning in serotonergic pathways, hyperarousal, and eve-
ningness chronotype could reasonably play a mediating role in
this relation.*® Identification of additional mediators would be
beneficial in guiding the treatment of individuals experiencing
insomnia and SI.

In conclusion, this research indicates that a relation exists be-
tween insomnia and hopelessness. Due to the important clinical
implications of this finding, additional research in this area is
warranted. It is the investigators’ hope that this line of research
will lead to improvements in the identification and treatment of
individuals who are at risk for suicide.
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