
Focus on Suicide 

Daily and Cumulative Sleep Duration as 
Predictors of Suicidal Desire and Intent: 
An Ecological Momentary Assessment Study 

Megan L. Rogers, PhD, and Melanie L. Bozzay, PhD 

Abstract 
Objective: Shorter sleep duration has 
been linked to increased suicidal 
ideation (SI). However, limited 
research has examined the 
relationship between nightly sleep 
duration and short-term fluctuations 
in suicide risk, as well as the potential 
clinical utility of leveraging indices of 
recent (ie, past 3 days) patterns of 
sleep duration as a marker of acute 
suicide risk. This study examined 
associations between nightly and 
cumulative sleep duration and suicidal 
desire and intent utilizing ecological 
momentary assessment (EMA) in a high- 
risk sample of community-based adults. 

Methods: A sample of 237 community- 
based adults with severe SI provided 
daily indices of self-reported sleep 
duration and ratings of suicidal 
desire and intent 6 times per day for 
14 consecutive days of EMA monitoring. 
Data collection took place between 
February and May 2019. 

Results: Between-person nightly sleep 
duration and cumulative sleep duration 
were negatively associated with suicidal 
desire (Bs = −3.48 and −4.78) and intent 
(Bs = −1.96 and −2.46). At the within- 
person level, nightly sleep duration was 
negatively related to suicidal desire 
(Bs = −0.51 and −0.47) and intent. Within- 
person cumulative sleep duration, on the 

other hand, was unrelated to both 
suicidal desire and intent 
(Bs = −0.26 and −0.09). 

Conclusion: Our findings highlight the 
clinical utility of examining individual 
differences in sleep duration as a 
marker for suicide-related outcomes, 
as well as deviations from one’s 
typical nightly sleep as a potential 
acute predictor of suicide-related 
outcomes, in addition to information 
about recent duration over one or more 
nights of sleep. Limitations and future 
directions are discussed. 
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S uicide is a significant concern worldwide, resulting 
in the deaths of ∼800,000 people annually.1,2 In 
clinical practice, intervening early during periods 

of worsening suicidal ideation (SI) can prevent an 
individual from progressing to attempting or dying by 
suicide.3 However, delivering timely interventions is a 
significant clinical challenge because the onset and 
progression of SI can occur relatively quickly, in some 
cases over time periods as brief as hours to days.4,5 Thus, 
research identifying markers of increased proximal suicide 
risk, particularly risk markers that may provide enough 
forewarning to enact an intervention, is needed to inform 
clinical strategies to manage and respond to suicide risk. 

Sleep duration may be a useful marker of proximal 
suicide risk. Meta-analytic and epidemiologic studies 
implicate subjectively measured (ie, sleep diary) shorter 
sleep duration in increased risk for the spectrum of 
suicide-related thoughts and behaviors, including SI, 
suicide attempts, and death by suicide.6–9 These findings 

parallel those in studies using objective measures of sleep 
(ie, actigraphy),6–9 further supporting the role of sleep 
duration in suicide risk. Critically, almost all of these 
studies have examined these associations cross- 
sectionally or over longer periods of time spanning months 
to years.10 However, evidence suggests that sleep duration 
may be a relevant marker of short-term fluctuations in 
suicide risk as well. Shorter sleep duration measured 
via multiple methods has been implicated in proximal 
decrements in key cognitive (ie, reduced cognitive 
control11) and affective (ie, increased emotion reactivity,12 

more pronounced negative affect, and reduced emotional 
regulation13) functioning, decrements that are implicated 
in and thought to potentially drive suicide risk.14–16 Indeed, 
experts found that shorter nightly sleep duration 
(measured via actigraphy and sleep diary) predicted 
greater severity of next-day SI, even after controlling for 
comorbid psychiatric symptoms, in the only study to 
examine this relationship to date.17 Given the paucity of 
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research in this area, additional studies are needed to 
replicate these findings and better understand the 
nature of the relationship between sleep duration 
and short-term suicide risk. In particular, whether 
nightly sleep duration has utility in predicting other 
characteristics of suicide-related outcomes such as 
suicidal intent, which, unlike SI alone,18 have been found 
to be relevant to understanding risk for suicidal 
behavior and suicide death,19–21 is unclear. 

However, there are important limitations to 
examining sleep-suicide risk effects based on nightly 
estimates of sleep duration. Suicide research studies 
typically examine the effects of past-night or past-month 
sleep patterns on suicide risk. However, experimental 
studies outside of the suicide field find that impacts of 
sleep loss on cognitive and affective processes implicated 
in suicide risk22 compound in the presence of several 
nights of shorter sleep and require more time to recover 
from than the impacts of a loss of a single night’s 
sleep.11,23,24 Because of this, suicide risk may be even more 
pronounced for individuals with a pattern of recent 
shorter sleep duration. Importantly, research shows that 
a single night’s estimate of sleep duration is a poor 
indicator of recent sleep patterns (ie, over- and 
underestimating), particularly for individuals with 
psychiatric concerns.25 Given this, information about 
recent cumulative sleep may be a more reliable indicator 
of one’s suicide risk. Research using polysomnography 
shows that using a more cumulative index of sleep 
duration, averaged over the course of 3 nights, can 
produce moderately stable within-subject estimates of 
recent sleep duration,26 even among individuals with sleep 
disorders (ie, insomnia). This cumulative index (albeit 
measured via diary and actigraphy methods) has been 
found to predict high-impact behaviors (ie, aggression11) 
in related fields over short time periods. However, 
whether it has utility in predicting short-term SI, or may 
be a more robust predictor of SI than nightly duration, 
is unclear, a research question that has potential 
implications for how clinicians monitor sleep patterns 
among patients at risk for suicide. 

Thus, the present study sought to address these 
important knowledge gaps by examining proximal 
associations between sleep duration and indices of suicide 

risk using ecological momentary assessment (EMA). We 
examined relationships with suicidal desire, as a metric of 
general suicide motivation, and suicidal intent, as an 
index thought to be particularly relevant for 
understanding the risk for subsequent suicidal behavior. 
We also examined the relevance of different strategies for 
quantifying sleep duration by including an index of single- 
night duration and a 3-night average of sleep duration as a 
short-term cumulative index of sleep duration.11 We 
expected that shorter sleep duration across both indices 
would be associated with greater momentary suicidal 
desire and intent, with somewhat larger effects for desire 
as most risk factors in the literature are more strongly 
associated with ideation measures approximating suicide 
motivation rather than behavior.27 

METHODS 

Procedures and Participants 
Prospective participants were recruited for this study 

via sponsored advertisements on social media platforms. 
Prospective participants were informed that the purpose 
of the study was to examine short-term risk factors for 
suicidal thoughts and behaviors and that all procedures 
were fully online and anonymous. Interested individuals 
were directed to a screening survey to assess past-week SI 
severity; adults who scored 11 or higher on the Beck Scale 
for Suicide Ideation28 were eligible to participate. There 
were no specific exclusion criteria. Detailed information on 
recruitment, enrollment, and study processes, including 
differences between participants who completed and 
dropped out of the study, can be found elsewhere.29 

Eligible participants were provided with a link and 
QR code to download the Ethica Data mobile application, 
which was used for all EMAs, on their smartphones. 
After providing electronic informed consent, all 
participants completed a baseline survey, followed by 
14 days of EMA monitoring. Specifically, participants 
received 6 signal-contingent prompts, occurring between 
9:00 AM and 9:00 PM in 6 stratified random intervals 
(eg, 9:00 AM–11:00 AM and 11:00 AM–1:00 PM) in 
participants’ local time zones. During each prompt, 
participants were asked about their current affective, 
cognitive, physiological, interpersonal, and contextual 
states. Although participants were encouraged to 
complete prompts right away, they had up to an hour 
to complete each prompt prior to its expiration. Mental 
health resources, including instructions to create an 
individualized safety plan,30 a list of national resources, 
and instructions to access emergency services if they felt 
unable to keep themselves safe, were presented upon 
completion of each prompt. 

After completion of the final EMA prompt, participants 
were fully debriefed and compensated via email with a 
$20 Amazon gift card. Those who completed ≥80% of the 

Clinical Points 
• Shorter sleep duration has been linked to increased 

suicide-related outcomes, but few studies have looked 
at acute/short-term relations, nor has any work examined 
the relative utility of monitoring nightly versus cumulative 
indices of sleep in at-risk patients. 

• Both (a) fewer hours of typical sleep and (b) decreases in 
sleep in an individual night compared to one’s norm may 
be acute indicators of increased suicide risk. 
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EMA prompts additionally received a bonus $20 gift card. 
All procedures were approved by the relevant university’s 
institutional review board. 

A total of 398 participants downloaded the Ethica 
Data application and completed the baseline survey. 
Of those, 237 remained enrolled for at least 3 EMA 
days, allowing for enough responses to be included 
in analyses. Thus, the final sample consisted of 
237 community-based adults with severe SI. Ages ranged 
from 18 to 55 years (mean = 27.12, SD = 8.60), and most 
participants self-identified as cisgender women (61.6%), 
white/European American (86.9%), bisexual/pansexual 
(38.4%), single/never married (58.2%), and having 
completed at least some college (43.9%). Most participants 
(85.2%) reported a lifetime suicide plan, and over two- 
thirds (67.5%) reported at least 1 suicide attempt. A 
detailed composition of the sample’s sociodemographic 
characteristics is presented in Table 1. 

Participants completed an average of 12.29 days 
(SD = 2.92) of EMA monitoring and 4.13 prompts each day 
(SD = 1.82), reflecting a response rate of 87.8% for days 
completed and 68.8% of assessments completed each day. 
A total of 12,781 prompts were completed (69.1%); almost 
two-thirds (63.7%) of participants completed at least 80% 
of EMA prompts and received the compensation bonus. 
Sociodemographic and clinical correlates of response rates 
are reported elsewhere.29,31 

Measures 
Sleep duration. During the first assessment of each day, 

sleep duration was assessed using an item drawn from the 
Pittsburgh Sleep Quality Index32: “Last night, how many 
hours of actual sleep did you get at night? (This may be 
different from the number of hours you spent in bed).” 
Responses that were provided in units of minutes/night (eg, 
“420,” “480”) were recoded into hours/night to create a 
nightly sleep duration variable. Research suggests that the 
average of 3 consecutive nights of sleep duration is sufficient 
to produce moderately stable within-subject assessments of 
recent sleep duration.26 Consistent with this research and 
procedures used in other studies of high-impact behaviors,11 

cumulative sleep duration was calculated as a rolling past- 
3-day average of hours slept per night. 

Suicidal desire and intent. During each prompt, 
participants rated their current levels of suicidal desire and 
suicidal intent on visual analog scales ranging from 0 (no 
desire/intent) to 100 (definite desire/intent). Of note, the 
repeated assessment of suicidality has been shown to have 
no iatrogenic effects.33 

Data Analytic Strategy 
Descriptive statistics and bivariate correlations were 

first computed to examine the normality of and 
interrelatedness of all variables. For our outcome 
variables, suicidal desire and intent, an intraclass 
correlation coefficient, and root mean square of successive 

differences (RMSSD) were computed to examine the 
proportion of variance in each variable attributable to 
between-person versus within-person variance, as well as 
to quantify the stability in suicidal desire/intent over 
time. Missing data (due to uncompleted prompts) were 
not missing completely at random (χ2

7 = 61.0, P < .001)34; 
thus, missing data were addressed using multiple 
imputation with 5 pooled data iterations through the 
mice package in R.35 

Linear mixed models, with prompts (Level 1) nested 
within participants (Level 2), were estimated to examine 
our hypotheses. Namely, 2 separate sets of models* 

Table 1. 
Sociodemographic Characteristics of Sample 
Characteristic Samplea 

Gender 
Cisgender man 16 (6.8) 
Cisgender woman 146 (61.6) 
Transgender man 21 (8.9) 
Transgender woman 4 (1.7) 
Nonbinary/nonconforming 38 (16.0) 
Other 2 (0.8) 

Age, mean (SD), y 27.12 (8.60) 
Race/ethnicityb 

White/European American 206 (86.9) 
Black/African American 9 (3.8) 
Hispanic or Latino/a 17 (7.2) 
Asian 9 (3.8) 
Pacific Islander 3 (1.3) 
American Indian/Native American 4 (1.7) 
Other 1 (0.4) 

Sexual orientation 
Heterosexual/straight 79 (33.3) 
Gay/lesbian/homosexual 40 (16.9) 
Bisexual/pansexual 91 (38.4) 
Asexual 16 (6.8) 
Did not specify — 

Marital status 
Single/never married 138 (58.2) 
Cohabiting 41 (17.3) 
Married 37 (15.6) 
Separated 10 (4.2) 
Divorced 7 (3.0) 
Widowed 00 (0.0) 

Education 
Less than high school 9 (3.8) 
High school diploma/GED 36 (15.2) 
Some college 104 (43.9) 
Associate’s degree 22 (9.3) 
Bachelor’s degree 47 (19.8) 
Master’s degree 16 (6.8) 
Doctoral/professional degree 3 (1.3) 

aValues are presented as n (%) unless otherwise specified. 
bCategories were not mutually exclusive. 

*Given the possibility of the sleep-suicide relationship exhibiting a U-shaped 
curve, with both shorter and longer sleep duration associated with increased 
risk, we estimated a polynomial regression testing this relationship. The 
quadratic relationships between sleep duration and suicidal desire/intent 
were nonsignificant (Ps = .648 and .645, respectively), providing no evidence 
of a curvilinear relationship in this sample. 
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were estimated to examine relationships between 
(1) individual-day sleep duration and suicidal desire/ 
intent and (2) cumulative average sleep duration 
(ie, past 3 days) and suicidal desire/intent. Both sets 
of models incorporated a random intercept and 
random slope for sleep duration†. Sleep duration was 
included at both the within-person and between-person 
levels to disaggregate within- and between-person 
effects36 by applying group mean-centering. Specifically, 
between-person (ie, Level 2) sleep duration was reflected 
by participant-specific means (ie, each participant’s 
unique mean score averaged across all assessments in 
the study period), whereas within-person (ie, Level 1) 
sleep duration was reflected by time-specific deviations 
around each participant-specific mean.36,37 Age and 
gender were included as covariates in each model. All 
analyses were conducted in R using the lme4 and 
lmerTest packages.38,39 

RESULTS 

Descriptive statistics and bivariate correlations (at the 
between-person and within-person levels) are presented in 
Table 2. Trajectories of all variables across participants 
over time can be visualized in Figure 1. On average, 
participants reported sleeping an average of 6.52 hours per 
night (range, 0–15 hours). Likewise, average cumulative 
sleep durations were 6.50 hours (SD = 1.42, range, 
1.33–12.67). Regarding bivariate associations, nightly 
sleep duration and cumulative sleep duration were each 
negatively related to suicidal desire and suicidal intent at 

the between-person level (Ps < .001), and nightly sleep 
duration was negatively related to suicidal desire at 
the within-person level (P = .018). Cumulative sleep 
duration, on the other hand, was unrelated to 
suicidal desire at the within-person level (P = .648), 
and neither nightly sleep duration (P = .053) nor 
cumulative sleep duration (P = .338) was related 
to suicidal intent at the within-person level. 

In multivariate linear mixed modeling analyses (see 
Tables 3 and 4), controlling for age and gender, between- 
person nightly sleep duration and cumulative sleep 
duration were each negatively related to both suicidal 
desire and intent. At the within-person level, on the other 
hand, nightly sleep duration was significantly negatively 
related to both suicidal desire and intent (Table 3), but 
cumulative sleep duration was not (Table 4). 

DISCUSSION 

Although sleep duration has been implicated in 
suicide risk, its utility as a marker of short-term risk is not 
well understood. This study was the first to examine 
associations between sleep duration and indices of 
momentary ideation implicated in suicide motivation (ie, 
desire) and behavior (ie, intent). Consistent with 
expectations, we found that individuals who slept fewer 
hours, on average, had more severe suicidal desire and 
intent (between-person effects). Moreover, individuals 
who slept less than their own average amount of sleep 
during a given night experienced more severe suicidal 
desire and intent the following day (within-person effects). 
Interestingly, between-person results using a cumulative 
index of sleep duration largely paralleled findings of nightly 
sleep duration models, with slightly improved effect sizes, 
supporting the utility of this metric for anticipating short- 
term suicide risk across individuals. However, there were no 

Table 2. 
Descriptive Statistics and Bivariate Correlations of All Variables 
at the Between- and Within-Person Levelsa 

Variable 1 2 3 4 

1. Nightly sleep duration — 0.52*** −0.02* −0.02 
2. Cumulative sleep duration 0.91*** — −0.004 0.01 
3. Suicidal desire −0.25*** −0.29*** — 0.52*** 
4. Suicidal intent −0.20*** −0.21*** 0.82*** — 

Mean 6.52 6.50 28.94 19.99 
SD 2.05 1.42 30.58 26.77 
Range 0–15 1.33–12.67 0–100 0–100 
Skewness −0.17 −0.04 0.86 1.61 
Kurtosis 1.42 0.65 −0.66 1.65 
ICC 0.23 0.53 0.73 0.84 
RMSSD 2.30 0.81 12.50 8.04 

aWithin-person correlations (N = 12,781 ) are presented above the diagonal, and between-person correlations 
(N = 237) are presented below the diagonal. 

*P < .05; ***P < .001. 
Abbreviations: ICC = intraclass correlation coefficient, RMSSD = root mean square of successive differences. 

†We conducted sensitivity analyses to examine whether baseline levels of 
psychopathology (hopelessness and brooding rumination) impacted our results. After 
including both baseline hopelessness and rumination as covariates, the overall 
direction and statistical significance of our findings were unchanged in all models. 
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Table 3. 
Multilevel Models Examining the Relationship Between Nightly Sleep 
Duration and Suicidal Desire and Intenta 

Predictor Suicidal desire Suicidal intent 
Fixed effects B SE 95% CI f 2 B SE 95% CI f 2 

Intercept 24.99*** 2.98 18.94 to 31.17 10.00*** 2.64 4.69 to 15.26 
Sleep duration—W −0.51*** 0.12 −0.74 to −0.28 0.08 −0.47*** 0.11 −0.68 to −0.26 0.10 
Sleep duration—B −3.48*** 1.03 −5.52 to −1.45 0.05 −1.96* 0.93 −3.78 to −0.13 0.02 
Age 0.26* 0.10 0.03 to 0.47 0.05 0.47*** 0.10 0.26 to 0.66 0.06 
Cisgender man 10.44*** 2.73 5.07 to 15.81 0.01 1.78 2.31 −2.75 to 6.31 0.0003 
Transgender man −5.27* 2.53 −10.23 to −0.29 0.004 −1.85 2.12 −6.01 to 2.34 0.001 
Transgender woman 10.95 6.02 −0.93 to 22.78 0.004 17.06 5.20 6.80 to 27.28 0.01 
Gender nonbinary −2.51 1.88 −6.21 to 1.18 0.001 −1.65 1.57 −4.74 to 1.45 0.001 
Other gender −9.62 5.92 −21.27 to 2.01 0.001 −7.91 4.88 −17.49 to 1.66 0.001 

Random effects Variance SD Variance SD 

Intercept 173.04*** 13.15 73.43** 8.57 
Sleep slope 0.51** 0.71 0.72*** 0.85 
Age slope 0.12** 0.35 0.20*** 0.44 
Residual variance 593.43 24.36 389.26 19.73 

aCisgender women served as the reference category for the gender variable. 
*P < .05; **P < .01; ***P < .001. 
Abbreviations: B = between-person effects, W = within-person effects. 

Figure 1. 
Time Series Plots of Sleep Duration and Suicide-Related Outcomes Across the Course of the Studya 

Trajectories of sleep duration and suicide-related outcomes across assessments
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aAll variables are in raw values to facilitate interpretation. Colored lines represent randomly selected participants to enhance the interpretability of the figure. 
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within-person effects for this index. These results have 
important implications for clinical monitoring of suicide 
risk and future research in this area. 

Nightly Sleep Duration and Suicide Risk 
A primary goal of this study was to examine 

associations of nightly sleep duration with suicide risk 
indices. We found that when participants slept less than 
their own average sleep duration (ie, within-person 
effects), they reported more severe levels of suicidal 
desire. Moreover, these effects were much more 
pronounced when they slept less on average than the 
overall sample (ie, between-person effects). These results 
are consistent with findings from Littlewood et al17 that 
link shorter nightly sleep duration with more severe 
next-day SI. Shorter sleep can impair functioning11,13 and 
reduce the energy available to manage distress,40 which 
could increase motivation for suicide under conditions 
of shorter sleep duration.41 However, additional research 
examining potential mechanisms of this relationship is 
needed to better explicate the nature of this 
relationship. 

Results examining the relationship between nightly 
duration and suicidal intent were consistent with findings 
of suicidal desire analyses. Specifically, we found that 
individuals with shorter nightly duration compared to 
the average sleep duration of the sample, as well to their 
own average sleep duration, reported greater momentary 
suicidal intent. Overall, these results implicate nightly 
sleep duration in both motivationally and behaviorally 
relevant characteristics of momentary suicide risk. 
Taken together with the broader literature, shorter 

nightly duration appears to be associated with greater 
suicide risk in general over both broad (ie, months to 
years10) and proximal (ie, days) timescales. Nevertheless, 
additional studies are needed to examine other metrics of 
suicide risk beyond intent that may be particularly 
relevant for behavior (eg, urges42) and to directly 
measure proximal associations with suicidal behavior to 
truly ascertain whether these effects are largely due to 
desire/intent, rather than behavior.43 

Cumulative Sleep Duration and Suicide Risk 
A second goal was to examine the utility of using a 

cumulative metric of recent sleep duration to predict 
momentary suicidal desire/intent. Results were partially 
consistent with those obtained in nightly sleep duration 
analyses. Specifically, we found that shorter cumulative 
sleep duration was associated with increased momentary 
suicidal desire and intent, but interestingly, only at the 
between-person level. These effects were also marginally 
larger than those observed for nightly sleep duration, 
despite there being fewer cumulative than nightly 
observations available for models, which may reflect 
compounding effects of sleep loss on suicide risk. These 
findings are consistent with other literature indicating 
the predictive utility of cumulative sleep metrics in 
understanding risk for high-impact urges and 
behaviors11 and provide the first support that recent 
cumulative sleep duration is a marker of suicide risk, but 
primarily for identifying risk when comparing the sleep 
patterns of one patient to another. 

It is also notable that these duration–suicide risk 
associations were apparent despite our metric of 

Table 4. 
Multilevel Models Examining Relationship Between Cumulative 
Sleep Duration and Suicidal Desire and Intenta 

Predictor Suicidal desire Suicidal intent 
Fixed effects B SE 95% CI f 2 B SE 95% CI f 2 

Intercept 26.34*** 3.39 19.41 to 33.42 7.62* 2.96 1.71 to 13.50 
Sleep duration—W −0.26 0.24 −0.73 to 0.20 0.003 −0.09 0.20 −0.47 to 0.30 0.001 
Sleep duration—B −4.78*** 1.07 −6.91 to −2.66 0.08 −2.46* 0.97 −4.37 to −0.55 0.03 
Age 0.14 0.11 −0.10 to 0.37 0.01 0.46*** 0.10 0.25 to 0.66 0.07 
Cisgender man 9.43** 2.93 3.68 to 15.17 0.01 1.63 2.47 −3.23 to 6.48 0.0003 
Transgender man −8.40** 2.74 −13.78 to −3.01 0.01 −2.57 2.31 −7.10 to 2.00 0.001 
Transgender 
woman 

24.41** 7.43 9.80 to 39.10 0.03 28.28*** 6.54 15.40 to 41.16 0.03 

Gender nonbinary −1.57 2.07 −5.65 to 2.49 0.001 −1.41 1.74 −4.82 to 2.00 0.0005 
Other gender −9.55 6.29 −21.93 to 2.80 0.001 −8.70 5.20 −18.91 to 1.51 0.001 

Random effects Variance SD Variance SD 

Intercept 139.72** 11.82 76.32* 8.74 
Sleep slope 1.20** 1.09 1.03** 1.02 
Age slope 0.14** 0.37 0.17*** 0.41 
Residual variance 583.36 24.15 380.20 19.50 

aCisgender women served as the reference category for the gender variable. 
*P < .05; **P < .01; ***P < .001. 
Abbreviations: B = between-person effects, W = within-person effects. 
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cumulative sleep duration being more stable than the 
nightly duration metric. Indeed, consistent with patterns 
observed in extant research,26 the cumulative metric 
showed a smaller degree of variability across subsequent 
observations (nightly RMSSD: change of 2.3 hours on 
average; cumulative RMSSD: change of 0.81 hours 
on average) and a greater degree of within-person 
stability. Given the association of multiple nights of 
sleep duration with suicide risk, leveraging cumulative 
indices of duration may facilitate identifying periods 
of vulnerability to suicide risk with more advance notice 
than simply examining sleep duration the night prior and 
may be a factor that is more readily monitored in clinical 
settings to identify which patients may be at elevated 
risk of a suicidal crisis. 

As such, these findings have several potential clinical 
implications. First, how a person’s nightly sleep deviates 
from their typical sleep patterns may be an indicator of 
individual risk for next-day suicidal desire or intent. 
Second, understanding how an individual’s recent sleep 
duration, whether nightly or over the prior several 
nights, benchmarks against typical sleep patterns may be 
a clinically useful metric of short-term suicide risk as well. 
Indeed, research shows that sleeping less than 6 hours 
per night is associated with increased suicide risk,6 

although whether this is a clinically relevant duration 
inflection point for monitoring short-term suicide risk 
remains to be examined. Third, it is possible that 
monitoring either index may be useful for anticipating 
risk. Indeed, effect sizes for the between-subjects effects 
of cumulative sleep loss were close in size to effects 
for the within-subjects effects of nightly duration in 
predicting both suicidal desire and intent. However, 
additional research conducted in more acute clinical 
samples is needed to replicate our findings related to 
cumulative sleep loss and to elucidate whether the 
additional variance explained by this metric is 
clinically meaningful in anticipating suicide risk above 
and beyond the variance captured by the nightly 
duration metric. 

Limitations and Future Directions 
This study has several limitations. First, we 

measured sleep duration via self-report, which is subject 
to recall bias, and individual differences in awareness, 
insight, and emotional well-being that can impact 
duration accuracy.44 We also indexed nightly sleep 
duration in a metric of hours. Additional research 
using objective, more fine-grained, and accurate 
assessments of nightly sleep duration45 is needed to 
confirm our findings. Second, we examined a limited 
number of suicide risk characteristics, and we did not 
examine duration-behavior relationships, which are 
important areas of future inquiry. Third, we did not 
examine other metrics of sleep (ie, chronotype, 
disturbances, and quality) or mechanisms of these 

relationships (eg, cognitive-affective or biobehavioral 
risk factors) that could impact vulnerability to short- 
term suicide risk; this is an important inquiry for future 
work. Fourth, our sample comprised predominantly 
white cisgender women recruited from the community 
and may differ in some ways demographically from 
the general population (ie, greater representation of 
bisexual individuals; limited representation of various 
degrees of educational attainment). Thus, additional 
studies containing more diverse samples and 
conducted in other settings are needed to ascertain the 
generalizability of our results. Fifth, due to limitations 
of the available data, we were unable to examine the 
potential contributions of comorbid somatic and/or 
psychiatric disorders to the relationships observed in 
this study. Sixth, we used a relatively short EMA period 
of 14 days, and this may have limited our ability to 
examine the effects of our cumulative sleep index. 
Seventh, we used a cumulative sleep index informed by 
polysomnography studies, and whether this index is an 
adequate measure of sleep stability via sleep diary 
methods is unknown. 

CONCLUSIONS 

Our study offers a novel contribution to the 
literature and has important clinical implications. This 
study was the first to examine associations between 
sleep duration and indices of momentary ideation 
implicated in suicide motivation (ie, desire) and behavior 
(ie, intent). We examined these relationships in a sample 
with a high severity of suicide risk, leveraging intensive 
longitudinal methods to examine these processes in 
ecologically valid contexts. Our results link both nightly 
and cumulative indices of sleep duration with increased 
risk of suicidal desire and intent and indicate that 
individuals experiencing sleep durations that are below 
that of their comparison group’s typical durations are at 
particularly elevated risk of these SI features. Although 
additional research is needed to replicate our findings, 
these results implicate shorter sleep duration as an 
indicator of proximal suicide risk and underscore its 
clinical relevance. 

Article Information 
Published Online: June 3, 2024. https://doi.org/10.4088/JCP.23m15164 
© 2024 Physicians Postgraduate Press, Inc. 
Submitted: October 30, 2023; accepted February 26, 2024. 
To Cite: Rogers ML, Bozzay ML. Daily and cumulative sleep duration as predictors of 
suicidal desire and intent: an ecological momentary assessment study. J Clin Psychiatry. 
2024;85(2):23m15164. 
Author Affiliations: Department of Psychology, Texas State University, San Marcos, 
Texas (Rogers); The Ohio State University Wexner Medical Center, Columbus, Ohio 
(Bozzay); Alpert Medical School of Brown University, Providence, Rhode Island 
(Bozzay). 

Posting of this PDF is not permitted. | For reprints or permissions, contact 
permissions@psychiatrist.com. | © 2024 Physicians Postgraduate Press, Inc. 

J Clin Psychiatry 85:2, June 2024 | Psychiatrist.com 7 

Sleep Duration and Suicide 

https://doi.org/10.4088/JCP.23m15164
https://www.psychiatrist.com/jcp
mailto:permissions@psychiatrist.com
https://www.psychiatrist.com/jcp
https://www.psychiatrist.com


Corresponding Author: Megan L. Rogers, PhD, Department of Psychology, Texas State 
University, 601 University Dr, Trauth-Huffman Hall 253, San Marcos, TX 78666 
(megan.rogers@txstate.edu). 
Relevant Financial Relationships: The authors have no relevant financial relationships 
to disclose. 
Funding/Support: This work was supported by funding awarded to the Military 
Suicide Research Consortium (W81XWH-16-20003; W81XWH-16-2-0004), an effort 
supported by the Office of the Assistant Secretary of Defense for Health Affairs, as 
well as a grant awarded to the first author by the American Psychological Association. 
Role of the Funders/Sponsors: The funders had no further role in the study. 
Disclaimer: The opinions, interpretations, conclusions, and recommendations 
expressed do not necessarily represent those of the Military Suicide Research 
Consortium, Department of Defense, or American Psychological Association. 
ORCID: Megan Rogers: https://orcid.org/0000-0002-4969-7035 

References 
1. Centers for Disease Control and Prevention [CDC]. WISQARS: web-based inquiry 

statistics Query and reporting system; 2022. https://wisqars.cdc.gov/ 
2. World Health Organization [WHO]. Suicide mortality rate (per 

100,000 population); 2021. https://www.who.int/data/gho/data/themes/mental- 
health/suicide-rates 

3. Linehan MM. DBT Skills Training Manual. 2nd ed. Guilford Press; 2014. 
4. Bryan CJ, Rudd MD. The importance of temporal dynamics in the transition from 

suicidal thought to behavior. Clin Psychol Sci Pract. 2016;23(1 ):21–25. 
5. Kleiman EM, Turner BJ, Fedor S, et al. Examination of real-time fluctuations in 

suicidal ideation and its risk factors: results from two ecological momentary 
assessment studies. J Abnorm Psychol. 2017;126(6):726–738. 

6. Gunnell D, Chang SS, Tsai MK, et al. Sleep and suicide: an analysis of a cohort of 
394,000 Taiwanese adults. Soc Psychiatry Psychiatr Epidemiol. 2013;48(9): 
1457–1465. 

7. Winsler A, Deutsch A, Vorona RD, et al. Sleepless in fairfax: the difference one 
more hour of sleep can make for teen hopelessness, suicidal ideation, and 
substance use. J Youth Adolesc. 2015;44(2):362–378. 

8. Chiu HY, Lee HC, Chen PY, et al. Associations between sleep duration and 
suicidality in adolescents: a systematic review and dose–response meta-analysis. 
Sleep Med Rev. 2018;42:119–126. 

9. Porras-Segovia A, Pérez-Rodríguez MM, López-Esteban P, et al. Contribution of 
sleep deprivation to suicidal behaviour: a systematic review. Sleep Med Rev. 2019; 
44:37–47. 

10. Pigeon WR, Bishop TM, Titus CE. The relationship between sleep disturbance, 
suicidal ideation, suicide attempts, and suicide among adults: a systematic review. 
Psychiatr Ann. 2016;46(3):177–186. 

11. Bozzay ML, Verona E. Linking sleep and aggression: examining the role of response 
inhibition and emotional processing. Clin Psychol Sci. 2023;11(2):271–289. 

12. Yoo SS, Gujar N, Hu P, et al. The human emotional brain without sleep–a 
prefrontal amygdala disconnect. Curr Biol. 2007;17(20):R877–R878. 

13. Vandekerckhove M, Wang YL. Emotion, emotion regulation and sleep: an 
intimate relationship. AIMS Neurosci. 2017;5(1 ):1–17. 

14. Yaseen ZS, Kopeykina I, Gutkovich Z, et al. Predictive validity of the Suicide 
Trigger Scale (STS-3) for post-discharge suicide attempt in high-risk psychiatric 
inpatients. PLoS One. 2014;9(1 ):e86768. 

15. Rogers ML, Galynker I, Yaseen Z, et al. An overview and comparison of two 
proposed suicide-specific diagnoses: Acute Suicidal Affective Disturbance (ASAD) 
and Suicide Crisis Syndrome (SCS). Psychiatr Ann. 2017;47:416–420. 

16. Kudinova AY, Owens M, Burkhouse KL, et al. Differences in emotion modulation 
using cognitive reappraisal in individuals with and without suicidal ideation: an ERP 
study. Cogn Emot. 2016;30(5):999–1007. 

17. Littlewood DL, Kyle SD, Carter LA, et al. Short sleep duration and poor sleep 
quality predict next-day suicidal ideation: an ecological momentary assessment 
study. Psychol Med. 2019;49(3):403–411. 

18. Nock MK, Borges G, Bromet EJ, et al. Cross-national prevalence and risk factors 
for suicidal ideation, plans and attempts. Br J Psychiatry. 2008;192(2):98–105. 

19. Chu C, Klein KM, Buchman-Schmitt JM, et al. Routinized assessment of suicide 
risk in clinical practice: an empirically informed update. J Clin Psychol. 2015;71(12): 
1186–1200. 

20. Joiner TE, Steer RA, Brown G, et al. Worst-point suicidal plans: a dimension of 
suicidality predictive of past suicide attempts and eventual death by suicide. Behav 
Res Ther. 2003;41(12):1469–1480. 

21. Suominen K, Isometsä E, Ostamo A, et al. Level of suicidal intent predicts overall 
mortality and suicide after attempted suicide: a 12-year follow-up study. BMC 
Psychiatry. 2004;4:11. 

22. Allen KJD, Bozzay ML, Edenbaum ER. Neurocognition and suicide risk in adults. 
Curr Behav Neurosci Rep. 2019;6:151–165. 

23. Dinges DF, Pack F, Williams K, et al. Cumulative sleepiness, mood disturbance, 
and psychomotor vigilance performance decrements during a week of sleep 
restricted to 4-5 hours per night. Sleep. 1997;20(4):267–277. 

24. Doran SM, Van Dongen HP, Dinges DF. Sustained attention performance during 
sleep deprivation: evidence of state instability. Arch Ital Biol. 2001;139(3): 
253–267. 

25. Israel B, Buysse DJ, Krafty RT, et al. Short-term stability of sleep and heart rate 
variability in good sleepers and patients with insomnia: for some measures, one 
night is enough. Sleep. 2012;35(9):1285–1291. 

26. Gaines J, Vgontzas AN, Fernandez-Mendoza J, et al. Short- and long-term sleep 
stability in insomniacs and healthy controls. Sleep. 2015;38(11 ):1727–1734. 

27. Franklin JC, Ribeiro JD, Fox KR, et al. Risk factors for suicidal thoughts and 
behaviors: a meta-analysis of 50 years of research. Psychol Bull. 2017;143(2): 
187–232. 

28. Beck AT, Steer RA. Manual for the Beck Scale for Suicide Ideation. Psychological 
Corporation; 1991. 

29. Rogers ML. Feasibility and acceptability of ecological momentary assessment in 
a fully online study of community-based adults at high risk for suicide. Psychol 
Assess. 2021;33(12):1215–1225. 

30. Stanley B, Brown G. Safety planning intervention: a brief intervention to mitigate 
suicide risk. Cogn Behav Pract. 2012;19(2):256–264. 

31. Rogers ML, Gai AR, Joiner TE. Fluctuations in and associations between physical 
and psychological distance to suicide methods, fearlessness about death, and 
suicidal intent. J Psychopathol Clin Sci. 2022;131(8):868–880. 

32. Buysse DJ, Reynolds CF, Monk TH, et al. The Pittsburgh sleep quality index: a 
new instrument for psychiatric practice and research. Psychiatry Res. 1989;28(2): 
193–213. 

33. DeCou CR, Schumann ME. On the iatrogenic risk of assessing suicidality: a meta- 
analysis. Suicide Life Threat Behav. 2018;48(5):531–543. 

34. Little RJA. A test of missing completely at random for multivariate data with 
missing values. J Am Stat Assoc. 1988;83:1198–1202. 

35. van Buuren S, Groothuis-Oudshoorn K. Mice: multivariate imputation by chained 
equations in R. J Stat Softw. 2011;45(3):1–67. 

36. Curran PJ, Bauer DJ. The disaggregation of within-person and between-person 
effects in longitudinal models of change. Annu Rev Psychol. 2011;62:583–619. 

37. Bryk AS, Raudenbush SW. Hierarchical Linear Models: Applications and Data 
Analysis Methods. Sage; 1992. 

38. Bates D, Mächler M, Bolker B, et al. Fitting linear mixed-effects models using 
lme4. J Stat Softw. 2015;67(1 ):1–48. 

39. Kuznetsova A, Brockhoff PB, Christensen RHB. lmerTest package: tests in linear 
mixed effects models. J Stat Softw. 2017;82(13):1–26. 

40. Dawson D, McCulloch K. Managing fatigue: it’s about sleep. Sleep Med Rev. 
2005;9(5):365–380. 

41. Perlis ML, Grandner MA, Chakravorty S, et al. Suicide and sleep: is it a bad thing 
to be awake when reason sleeps? Sleep Med Rev. 2016;29:101–107. 

42. Interian A, Chesin M, Kline A, et al. Coping with suicidal urges: an important factor 
for suicide risk assessment and intervention. Arch Suicide Res. 2021;25(2): 
224–237. 

43. Klonsky ED, May AM. The Three-Step Theory (3ST): a new theory of suicide 
rooted in the “ideation-to-action” framework. Int J Cogn Ther. 2015;8(2): 
114–129. 

44. Sadeh A, Hauri PJ, Kripke DF, et al. The role of actigraphy in the evaluation of 
sleep disorders. Sleep. 1995;18(4):288–302. 

45. Sadeh A, Acebo C. The role of actigraphy in sleep medicine. Sleep Med Rev. 
2002;6(2):113–124. 

Posting of this PDF is not permitted. | For reprints or permissions, contact 
permissions@psychiatrist.com. | © 2024 Physicians Postgraduate Press, Inc. 

8 J Clin Psychiatry 85:2, June 2024 | Psychiatrist.com 

Rogers and Bozzay 

mailto:megan.rogers@txstate.edu
https://orcid.org/0000-0002-4969-7035
https://wisqars.cdc.gov/
https://www.who.int/data/gho/data/themes/mental-health/suicide-rates
https://www.who.int/data/gho/data/themes/mental-health/suicide-rates
mailto:permissions@psychiatrist.com
https://www.psychiatrist.com/jcp
https://www.psychiatrist.com

	Daily and Cumulative Sleep Duration as Predictors of Suicidal Desire and Intent:
	Methods
	Procedures and Participants
	Measures
	Sleep duration.
	Suicidal desire and intent.

	Data Analytic Strategy

	Results
	Discussion
	Nightly Sleep Duration and Suicide Risk
	Cumulative Sleep Duration and Suicide Risk
	Limitations and Future Directions

	Conclusions
	References


