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Study Objectives: Many studies have reported a positive as-
sociation between sleep problems and suicidal ideation. Some 
prospective studies in the elderly have shown that insomnia is 
a risk factor for suicide death after controlling for other depres-
sive symptoms. However, hypotheses to explain how this risk 
is mediated have not previously been assessed. We tested the 
hypothesis that insomnia symptoms are related to suicidal ide-
ation through mediation by dysfunctional beliefs and attitudes 
about sleep and/or nightmares.
Methods: We measured symptoms of depression, hopeless-
ness, insomnia severity, dysfunctional beliefs and attitudes 
about sleep, nightmares, and suicidal ideation intensity on a 
convenience sample of 50 patients with depressive disorders, 
including 23 outpatients, 16 inpatients, and 11 suicidal ED 
patients. Mediation analysis was used to assess the indirect 
effects of insomnia symptoms on suicidal ideation through dys-
functional beliefs about sleep and through nightmares.
Results: Our fi ndings again confi rmed a positive associa-
tion between insomnia symptoms and the intensity of suicidal 
ideas in depressed patients (b = 0.64, 95% CI = [0.14, 1.15]). 

However, we extended and clarifi ed our earlier fi ndings by now 
showing that dysfunctional beliefs and attitudes about sleep 
as well as nightmares may mediate the association between 
insomnia symptoms and suicidal ideation. The indirect effects 
of insomnia symptoms through dysfunctional beliefs about 
sleep and through nightmares were 0.38 (-0.03, 0.97) and 0.35 
(0.05, 0.75), respectively.
Conclusions: Nightmares as well as dysfunctional beliefs 
and attitudes about sleep each are positively and indepen-
dently related to the intensity of suicidal ideation, and the ef-
fect of insomnia symptoms appears to be mediated through 
these two variables.
Keywords: Insomnia, suicidal ideation, depression, nightmares, 
dysfunctional beliefs and attitudes about sleep, inpatients, out-
patients, emergency department, electronic health record
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Suicide is a leading cause of death across all ages and occurs 
at a rate of 10-11 cases per 100,000 persons per year in the 

Unites States.1 It is the third leading cause of death in those 
younger than 30 years of age.1 The majority of suicides occur in 
the context of an active psychiatric disorder, the most common 
of which is major depressive disorder (MDD).1

The risk factors for suicide have been described and include 
both unmodifi able and some potentially modifi able factors.2-4

Examples of unmodifi able factors include advancing age, male 
gender, and Caucasian ethnicity; potentially modifi able risk 
factors include symptoms of depression, hopelessness, social 
isolation, active alcohol/substance use, insomnia, and night-
mares. Insomnia symptoms are signifi cant predictors of near-
lethal suicide attempts,5 yet insomnia is often overlooked in 
review papers about risk factors for suicide and suicide preven-
tion.6 The need to broaden the search for modifi able risk factors 
is epitomized by this statement from a recent review of suicide 
prevention research: “nowhere is the lack of proven therapeutic 
methods greater than in the prevention of suicidal behavior.”7

As reviewed elsewhere, many studies have linked insom-
nia symptoms and/or nightmares to either suicidal ideation or 
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completed suicide in adults.8 While most of the studies were 
cross-sectional and/or focused on suicidal ideation, four studies 
prospectively reported statistically signifi cant relative risks of 
suicide death up to 2.4 in those with insomnia.9 Insomnia was 
the most common sleep disturbance associated with suicide, but 
nightmares also conferred risk. These associations generally re-
mained even after adjusting for severity of depression.

We recently reported a relationship between the intensity of 
suicidal ideation and the intensity of insomnia symptoms.10 Our 

BRIEF SUMMARY
Current Knowledge/Study Rationale: Many independent reports have 
a shown that insomnia is a risk factor for suicidal ideation. However, prior 
studies have not tested a hypothesis for identifying specifi c mediators of 
this association between insomnia and suicidal ideation.
Study Impact: This study examined patients with a wide range of sever-
ity in depressive and suicidal symptoms and suicidal ideation, fi nding 
that the relationship between insomnia and suicidal ideation is medi-
ated through nightmares and through dysfunctional beliefs and attitudes 
about sleep. These fi ndings suggest new targets in the reduction of sui-
cidal ideation.
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report was the first to show this relationship holds true in the con-
text of a clinical trial for insomnia and depression,11 raising the 
question whether more aggressive treatment of insomnia might 
be justified as a way to prevent worsening suicidal ideation.

The finding that insomnia is a risk factor for suicide begs the 
question of the mediating variables that confer this risk.8 One 
candidate mediator is the sleep-specific cognitive distortion that 
frequently occurs in insomnia. These cognitive distortions, like 
those associated with hopelessness, are potentially modifiable 
with treatment.3 Interestingly, many of the cognitive distortions 
seen in chronic insomnia have a “hopelessness flavor” to them, 
as reflected in the content of the Dysfunctional Beliefs and Atti-
tudes about Sleep Scale, which includes items such as “When I 
sleep poorly one night, I know it will disturb my sleep schedule 
for the whole week.”12-14 These dysfunctional beliefs regarding 
sleep have been identified in depressed insomniacs.15 Treat-
ing insomnia with cognitive behavior therapy for insomnia 
(CBT-I) reduces hopeless cognitions as the insomnia syndrome 
resolves.14 Another possible mediating factor is nightmares, as 
nightmares have been repeatedly cited as associated with sui-
cidal ideation.8,10 Our hypothesis and theoretical model is that 
the intensity of insomnia symptoms is positively correlated 
with nightmares as well as dysfunctional beliefs and attitudes 
about sleep, which in turn mediate the intensity of suicidal ide-
ation (Figure 1). In this paper, we assess the indirect effect of 
insomnia symptoms on suicidal ideation through nightmares 
plus dysfunctional beliefs and attitudes about sleep.

METHODS

The current cross-sectional study utilized a convenience 
sample of patients with depressive disorders being seen at Wake 
Forest Baptist Medical Center (WFBMC), including patients 
being managed in the outpatient clinic, the inpatient adult psy-
chiatry unit, and the emergency department (ED). We chose this 
broad demographic to yield a sample with a wide range of de-
pressive symptoms, insomnia symptoms, and suicidal ideation.

Participants

Inclusion Criteria
Participants were literate, English-speaking adults ≥ 18 years 

old who had a chart diagnosis of one of the following depres-
sive illnesses with nil, mild, moderate, or severe degree of over-
all symptoms: MDD without psychotic features, MDD with 
psychotic features, Depressive Disorder Not Otherwise Speci-
fied, Bipolar Disorder Type I-Most Recent Episode Depressive, 
or Bipolar Disorder Type II-Most Recent Episode Depressive. 
Patients with chronic pain were not excluded. All ED patients 
selected for inclusion were being held in the ED for admission 
for suicidal ideation. Written, informed consent was obtained 

from participants after they were given a complete description 
of the study. The study was approved by the local IRB.

Exclusion Criteria
Patients with laboratory-confirmed or clinically suspected 

sleep apnea or restless leg syndrome (RLS) were excluded. The 
presence or absence of sleep apnea and/or RLS was made on 
the basis of inspection of the electronic health record (EHR) for 
the results of prior polysomnography (PSG), or for a presump-
tive prior clinical diagnosis in the absence of PSG, or positive 
response to both questions: “Do you snore?” and “Does your 
bed partner state that you stop breathing periodically in your 
sleep?” Patients endorsing all the symptoms of the International 
Restless Leg Syndrome questionnaire were excluded.16 Patients 
with a chart diagnosis of Schizophrenia, Schizoaffective Dis-
order, Cognitive Disorder (Dementia), or Borderline Personal-
ity Disorder were excluded. All patients with frequent nocturia 
(out of bed ≥ 2 times per night every night), electroconvulsive 
therapy in the last 30 days, or substance abuse or dependence 
in the last 30 days were excluded. All included inpatients and 
all ED patients had a negative blood alcohol and negative urine 
drug screen at the time of presentation.

Clinical Assessment
Psychiatric physicians, including both residents and faculty, 

conducted all patient assessments. Physicians collected demo-
graphic and clinical information on all participants, including 
age, gender, education level, race, marital status, presence or ab-
sence of chronic pain, and number of prior clinical encounters 
(both inpatient and outpatient) within the WFBMC Department 
of Psychiatry and Behavioral Medicine. In the absence of a struc-
tured diagnostic interview, we recorded the number of clinical 
encounters (cataloged in ranges: 1-5, 6-10, 11-15, 16+) to reflect 
the sum of our prior clinical experience with the patients, as a 
corollary of our confidence in the diagnosis. Psychiatric diagno-
ses were therefore ascertained by a review of the entire EHR.

Physicians reviewed the EHR for all current medications and 
verified them with the participant. All psychotropic medications 
were permitted and were catalogued according to the following 
general categories, irrespective of dose:

• Non-sedating antidepressants: selective serotonin 
reuptake inhibitors, selective serotonin-norepinephrine 
reuptake inhibitors, and bupropion

• Sedating antidepressants: trazodone, mirtazapine, tricy-
clic antidepressants

• Antipsychotics: typicals (e.g., haloperidol, fluphenazine, 
thiothixene) and atypicals (e.g., aripiprazole, zisprasi-
done, asenapine, quetiapine, olanzapine, risperidone)

• Mood stabilizers: lithium, lamotrigine, valproate
• Hypnotic/anxiolytics: benzodiazepines, hydroxyzine, 

zolpidem, eszopiclone, zaleplon

Figure 1—Theoretical model of mediation of the effect of insomnia on suicidal ideation
 Construct Insomnia Mediators Suicidal Ideation
 Metric Insomnia Severity Index Beck Hopelessness Scale Scale for Suicide Ideation
  Dysfunctional Beliefs & Attitudes About Sleep
  Disturbing Dream & Nightmare Severity Index
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• Over-the-counter sleep aids: melatonin, diphenhydr-

amine, doxylamine

Psychometrics
Physicians collected the following psychometrics on each 

patient.
• Depression severity was measured with the Patient 

Health Questionnaire-9 (PHQ-9). The PHQ-9 tracks 
the 9 symptoms found in the Diagnostic and Statistical 
Manual (DSM)-IV criteria for MDE, with each symptom 
scored between 0 (not at all) and 3 (nearly every day). 
A PHQ score ≥ 10 has 88% sensitivity and specificity 
for MDD.17 Syndromal depression was defined as a total 
score ≥ 10, with mood or anhedonia items scored ≥ 1. 
The total PHQ score minus the sleep and suicide item 
was used in the mediation analyses.

• The Beck Hopelessness Scale is a 20-item scale that 
assesses pessimism and negative expectancies for the 
future with demonstrated validity across a wide age 
range.18,19 It has been found to predict future suicidal 
behavior.20

• The Insomnia Severity Index (ISI) is a 7-item question-
naire, with each item scored 0-4, for a maximum of 28 
points.21 The items are scaled according to the degree 
of dissatisfaction with sleep, in contrast to a sleep diary 
which measures the dimension of time spent awake or 
asleep. Higher scores on the ISI represent greater degrees 
of insomnia, and scores > 7 indicate a clinically relevant 
degree of insomnia.

• The Dysfunctional Beliefs and Attitudes Scale 
(DBAS-16) captures the most common distorted 
cognitions about sleep that are reported by insomni-
acs. The DBAS-16 is a set of 16 items and uses a 0-10, 
Likert-type scale response format (0-strongly disagree 
to 10-strongly agree).22 There are 4 factors within the 
DBAS-16: (a) perceived consequences of insomnia, (b) 
worry/helplessness about insomnia, (c) sleep expecta-
tions, and (d) medication. The DBAS-16 was found 
to have adequate internal consistency and temporal 
stability, to show acceptable convergent validity with 
conceptually related measures, and to present adequate 
construct validity as evidenced by a factor structure 
consistent with current psychological conceptualizations 
of insomnia.23

• The frequency and intensity of disturbing dreams and 
nightmares was measured with the Disturbing Dream 
and Nightmare Severity Index (DDNSI). This scale 
is derivative of the Nightmare Frequency Question-
naire that had a test-retest weighted kappa > 0.85.24 The 
revised DDNSI has good internal consistency with a 
Cronbach’s alpha > 0.80.25,26 DDNSI has 5 items which 
measure the dimensions of frequency, intensity, and 
severity of nightmares. Scores can range from 0-37, with 
higher scores indicating a greater degree of difficulty 
with nightmares.

• The Beck Scale for Suicide Ideation (SSI) is a well 
validated instrument consisting of 19 items that evaluate 
3 dimensions of suicide ideation: active suicidal desire, 
specific plans for suicide, and passive suicidal desire.27,28 

Each item is rated on a 3-point scale from 0 to 2 for a 
maximum score of 38, with a lower score indicating less 
severe suicidal ideation. Other investigators have found 
that an SSI score ≥ 3 predicts greater risk of suicide death 
over a time period of years.4 The ascertainment of the SSI 
included a review of the patient’s suicide attempt history.

Analytical Plan
The sample size of 50 persons was chosen to provide ≥ 80% 

power for detecting correlations ≥ 0.4 among insomnia symp-
toms, dysfunctional beliefs about sleep, nightmares, and sui-
cidal ideation at the 5% two-sided level of significance. Means 
and standard deviations were used to summarize continuous 
variables, while frequencies and percentages were used to sum-
marize categorical variables. The degree of linear association 
between continuous variables was quantified using Pearson 
linear correlation coefficient. Mediation analyses were used 
to determine the mediation effects of dysfunctional sleep be-
liefs as well as nightmares in the relationship between insom-
nia symptoms and suicidal ideation, unadjusted and adjusted 
for covariates.29 In these analyses, the total effect (denoted by 
c) of insomnia symptoms on suicidal ideation is estimated us-
ing a simple linear regression model predicting suicidal ide-
ation from insomnia symptoms. Additional linear models are 
run to predict dysfunctional sleep beliefs and attitudes about 
sleep from insomnia symptoms and nightmares from insom-
nia symptoms, and the betas from those models are denoted 
by a1 and a2. Finally a multiple linear model is fit to predict 
suicidal ideation from dysfunctional sleep beliefs, nightmares, 
and insomnia symptoms, and the betas are denoted by b1, b2, 
and c', respectively. The 2 indirect effects of interest, insom-
nia symptoms on suicidal ideation through dysfunctional sleep 
beliefs and insomnia symptoms on suicidal ideation through 
nightmares are estimated as a1b1 and a2b2, respectively. The to-
tal indirect effect is the sum of the 2 indirect effects, and c' is an 
estimate of the direct effect of insomnia symptoms on suicidal 
ideation. The total effect of insomnia symptoms (c) is the sum 
of the indirect (a1b1 and a2b2) and direct (c') effects. Bootstrap-
ping (with 5,000 samples) was used to obtain biased corrected 
95% confidence intervals for the indirect effects. Usual normal 
theory was used to obtain 95% confidence intervals for the total 
and direct effects. Given our relatively small sample size, we 
assessed the effect of each patient characteristic (see Table 1), 
depressive symptoms, and hopelessness separately and only 
adjusted for those that were statistically significant in separate 
mediation analyses. SAS 9.3 was used for all analyses. The me-
diation analyses were done using the SAS Macro INDIRECT.30

RESULTS

The final sample of 50 patients included 23 outpatients, 16 
inpatients, and 11 ED patients. Patient characteristics are sum-
marized in Table 1. Age ranged from 20 to 80 years, with a me-
dian of 48. The majority were female (72%), Caucasian (88%), 
and had at least some college education (74%); half were mar-
ried. Diagnoses included MDD without psychosis (46%), MDD 
with psychosis (28%), Depression NOS (20%), and Bipolar I 
or II with depression (6%). Slightly over half the patients had 
attempted to commit suicide, and 36% had > 15 clinical en-
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counters. All but 4 of the 50 patients were taking a non-sedating 
antidepressant, sedating antidepressant, antipsychotic, mood 
stabilizer, or sedative hypnotic, as would be expected for pa-
tients in various phases of treatment for depression.

The psychometric test scores are summarized in Table 2. 
Seventy-nine percent of the patients met our definition of “syn-
dromal depression.” The median total PHQ score was 16.5 and 
ranged from 0 to 27, indicating a moderate degree of depres-
sion. Similarly, the ISI mean score of 17. 1 indicates a moderate 
degree of insomnia symptoms.

Correlations among the psychometric measures are shown 
in Table 3. Depression severity, minus the sleep and the sui-
cide items, was significantly related to all other psychometric 
variables. While Hopelessness was related, as expected, to the 
Scale for Suicide Ideation, it was not significantly related to any 
of the 3 sleep variables—ISI, DBAS, or DDNSI. However, all 
3 of these sleep variables were intercorrelated, and all 3 were 
correlated with the Scale for Suicide Ideation.

Results of the mediation analysis for the relation between 
insomnia symptoms and suicidal ideation are summarized in 

Table 4. Unadjusted for covariates, the total effect of ISI on 
suicidal ideation was 0.64 (95% CI: 0.14, 1.15), meaning for 
every unit increase in ISI suicidal ideation was expected to in-
crease by 0.64. As seen in the first column of Table 4, that ef-
fect was mediated by DDNSI and DBAS. The indirect effect 
of ISI through DDNSI was 0.35 (0.05, 0.75), while the indi-
rect effect of ISI through DBAS was 0.38 (-0.03, 0.97). That 
is, suicidal ideation was expected to increase by 0.35 for every 
unit increase in ISI through ISI’s effect on DDNSI. The total 
indirect effect is 0.73 (0.18, 1.44). The direct effect of ISI (the 
effect of ISI on suicidal ideation after adjusting for DDNSI and 
DBAS) is -0.09 (-0.75, 0.56). We then assessed the relationship 
between patient covariates and suicidal ideation. Of the patient 
characteristics in Table 1, only age was significantly associ-
ated with suicidal ideation univariately (and also using forward 
and backward stepwise algorithms). Both PHQ and BHS were 
univariately associated with suicidal ideation. However, in a 
joint model including age, PHQ, and BHS, only BHS remained 
statistically significant. Results of separate mediation models 
adjusting for age and BHS are also shown in Table 4 and are 
similar to the unadjusted results. In all models, the direct effect 
of ISI after adjusting for DDNSI and DBAS was nonsignificant. 
The indirect effect of ISI through DDNSI remained statistically 
significant, while the mediation effect of DBAS remained bor-
derline significant.

DISCUSSION

The primary goal of this study was to define the mediation of 
the effect of insomnia on suicidal ideation. Our prior research, 
and that of others, has reported that overall insomnia severity 
is related to suicidal ideation. While all of the psychometric 
predictor variables, including depression severity, hopeless-
ness, and the three sleep variables (ISI, DBAS, and DDNSI) 
were related to Scale for Suicide Ideation scores in univariate 
analyses, remarkably, none of the sleep variables were related 
to hopelessness. This suggests that the three measures of sleep 
distress represent a different construct than what is included in 
the classic conceptualization of hopelessness.

We found that the effect of insomnia symptoms is mediated 
by dysfunctional beliefs and attitudes about sleep and by night-

Table 1—Demographic and clinical characteristics (N = 50)
N (%)

Mean Age in years, Median (Range) 49 (20–84)
Gender, Women 36 (72)
Educational Level

Did not graduate High School
Graduated High School
Some College or greater

1 (2)
12 (24)
37 (74)

Race/Ethnicity
African American
Caucasian
Hispanic

5 (10)
44 (88)

1 (2)
Marital Status

Single
Married
Divorced
Widowed

10 (20)
25 (50)
11 (22)
4 (8)

Diagnosis
MDD w/o psychosis
MDD w/ psychosis
Depressive Dis NOS
Bipolar I, depressed
Bipolar II, depressed 

23 (46)
14 (28)
10 (20)

2 (4)
1 (2)

# Clinical Encounters
1-5
6-10
11-15
> 15

20 (40)
9 (18)
3 (6)

18 (36)
Prior suicide attempts

0
1
≥ 2

22 (44)
17 (34)
11 (22)

Chronic Pain 19 (38)
Non-sedating antidepressants 37 (74)
Sedating Antidepressants 20 (40)
Antipsychotics 19 (38)
Mood Stabilizers 12 (24)
Sedative Hypnotics 34 (68)
OTC Sleep Aids  3 (6)

Table 2—Psychometrics

N Mean (SD)
Median 
(Range)

Syndromal Depression, n (%) 48 38 (79%)
PHQ-9 Total Score 48 16.2 (7.7) 16.5 (0–27)
PHQ-9 score, minus suicide and 
sleep items

48 12.8 (6.1) 13.0 (0–21)

Beck Hopelessness 49 10.4 (2.3) 10.0 (6–16)
Insomnia Severity Index 43 17.1 (7.0) 18.0 (0–26)
DDNSI 48  6.0 (9.6)  0.0 (0–33)
DBAS total/16 47  5.9 (2.1)  6.3 (0–9.4)
Beck Scale for Suicide Ideation 50  9.9 (12.5)  2.5 (0–40)

PHQ-9, Patient Health Questionnaire-9; DDNSI, Disturbing Dream and 
Nightmare Severity Index; DBAS, Dysfunctional Beliefs and Attitudes 
about Sleep scale.
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mares. That is, insomnia symptoms appear indirectly related to 
suicidal ideation through their effect on DDNSI and DBAS. In-
somnia symptoms per se were not a significant predictor when 
dysfunctional beliefs and attitudes about sleep plus nightmares 
were included in the model. If true, our findings present novel 
targets for suicide prevention, including targeted treatments for 
nightmares and dysfunctional beliefs and attitudes about sleep.

Treatment approaches for these targets might include either 
pharmacological or psychological approaches. Dysfunctional 
beliefs and attitudes about sleep have been shown to be modi-
fied by cognitive behavior therapy for insomnia (CBT-I). While 
hypnotic medications have not been convincingly shown to 
modify dysfunctional beliefs and attitudes about sleep, it is 
plausible that hypnotic medications might modify beliefs about 
sleep indirectly by sustained relief of insomnia symptoms. Be-
cause of overdose risk, any use of hypnotics in depressed, sui-
cidal insomniacs would require great caution, and some authors 
have reported an increased association of suicidal ideation with 
hypnotic use.31

This study has several limitations. The first is the use of a 
convenience sample, which, while providing us with a range of 
suicidal ideation score, is not representative of any one group, 
nor is it a random sample of the general population. A second 
limitation is the cross-sectional measurement, which prevents 
statements of causality between the sleep variables and sui-
cidal ideation. A third limitation is the wide but uneven use of 
psychotropic medications, which have unpredictable effects on 
sleep and suicidal ideation. While it is conceivable that data 
could have been collected on medication free outpatients, it 
seems unlikely that medication-free status could be achieved 
for inpatients or ED patients. A fourth limitation is the ascer-
tainment of diagnosis by chart review and PHQ-9 definitions. A 
structured interview for diagnosis would be preferred.

In summary, we have again confirmed a positive association 
between insomnia symptoms and suicidal ideation in depressed 
patients. We have extended and clarified our earlier findings in 
two ways, by showing that: (1) the relationship between insom-
nia and suicidal ideation extends to patients who are experi-
encing emergent suicidal risk, and (2) nightmares as well as 
dysfunctional beliefs and attitudes about sleep may each medi-
ate part of the previously observed association between insom-
nia and suicidal ideation.
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