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The relationship between sleep and depression is bidirectional, complex, and apparent across 

the course of depression. Specifically, insomnia constitutes a risk for a future depressive 

episode among non-depressed individuals1 and its nocturnal symptoms are likely prodromal 

symptoms of depression among those who remitted from a depressive episode.2 During 

depressive episodes as many as 67–84% of adults and 57% of children and adolescents 

report difficulties initiating or maintaining sleep3–5 and more severe insomnia symptoms are 

independently associated with greater functional impairment6 and depressive symptom 

severity7. Persistence of insomnia symptoms is common among those with incomplete 

remission of depression (94.6%)8 and even among those who fully remit following 

antidepressant therapy (72%);9 this suggests that treatment for depression does not provide 

sufficient sleep remedy. Furthermore, presence of residual poor sleep among those who 

remit from depression constitute a significant risk for a future depressive episode.10,11

The research reviewed in this manuscript highlights some of the progress made over the past 

five years that elucidates this complex relationship between depression and insomnia as well 

as challenges in the treatment of insomnia when comorbid with depression. Overall the data 

we review support the idea that insomnia may be instigating, maintaining, and exacerbating 

depression.

Poor sleep prospectively predicts depression

Longitudinal epidemiologic studies in adults found that disturbed sleep and insomnia 

increase the risk of a future episode of major depressive disorder one to three years later. For 

reviews, see Riemann and Voderholzer and Franzen.12,13 In a 2011 meta-analysis of 21 
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studies that prospectively evaluated poor sleep as a risk factor for a new depressive episode, 

Baglioni and colleagues concluded that presence of insomnia symptoms among adults 

without depression represents a significant risk for developing depression later.1 Four studies 

published since then are consistent with this conclusion. The first of these studies was a 

population-based sample of twins, which found that subjective poor sleep increased the risk 

of disability retirement due to depression 10–20 years later.14 The second was a large study 

of over 24,000 adults, using prospective data collected at two time points ten years apart.15 

The study found a bidirectional relationship between depression and insomnia symptoms.15 

The three other studies suggest that persistence of insomnia symptoms might be particularly 

relevant to the prediction of future depressive episodes. The first of these two studies was 

conducted among non-depressed adults in Korea. It found that persistence of insomnia 

symptoms (in this study defined as insomnia at 2 or more time points) significantly 

increased the rate in which depression occurred over 6 years.16 The second study focused on 

a sample of community dwelling older adults. It found that persistent sleep disturbance 

(defined as presence of insomnia symptoms across three time points during a year-long 

period) was associated with depression the following year.17 Lastly, a recent meta-analysis 

of 23 cross-sectional studies in older adults found that self-reported sleep disturbances 

increased the risk of the onset of depression (relative risk [RR] = 1.92) and persistent sleep 

disturbances increased the risk of the development (RR = 3.90), recurrence (RR = 7.70), and 

worsening (RR = 1.46) of depression in older adults.18

Research on poor sleep as a predictor of later depression in youth lagged behind the adult 

literature but increased in the past decade. Johnson, Roth & Breslau19 found that, among 

youth age 13–16 with comorbid insomnia and depression, insomnia preceded depression in 

69% of the sample; there was a significant association between prior insomnia and onset of 

depression even after adjusting for gender, race/ethnicity, and any prior anxiety disorder.19 A 

study of 289 twin pairs found that sleep problems at age 8 predicted depression at age 10, 

with some indication that this association might be due to genes.20 A recent review of the 

literature concluded that childhood sleep problems significantly predicted higher levels of 

depression, but not viceversa.21 More recently, utilizing data from the Great Smoky 

Mountains Study, authors found a bidirectional relationship between sleep and depression, 

such that sleep problems during childhood predicted increases in the prevalence of later 

depression and anxiety symptoms in adolescents and depression in childhood predicted 

increases in sleep problems over time.22 We examined specific sleep parameters that predict 

future depressive episodes using a nationally representative sample of adolescents. We found 

that late bedtime in middle school predicted more depression symptoms in young adulthood.
23

Poor sleep prospectively predicts suicidality and self-harm:

Results from a recent meta-analysis indicate that, among adults, insomnia is also a 

prospective risk factor for suicidal ideation, suicidal behavior, and completed suicide, even 

in studies that adjusted for the presence or absence of depressive disorder or symptoms.24 A 

later study similarly found that persistent insomnia (defined as the presence of insomnia at 

two or more time points) among individuals without a depression diagnosis at baseline 

increases the risk of suicidal thoughts across the span of six years.16 The research regarding 

Asarnow and Manber Page 2

Sleep Med Clin. Author manuscript; available in PMC 2020 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



the relationship between sleep and suicidality and self-harm in adolescents is consistent with 

the adult literature. Self-reported difficulties initiating or maintaining sleep at ages 12–14 

significantly predicted suicidal thoughts and self-harm behaviors at ages 15–17.25

Poor sleep associated with more severe depression, including suicidality

Depressive symptom severity is positively associated with insomnia symptom severity. For 

example, in the National Comorbidity Study- Revision data, the presence of insomnia 

symptoms (difficulty initiating or maintaining sleep determined using the Quick Inventory of 

Depressive Symptoms-Self Report)26 was associated with more severe depression 

symptoms.6 Depressive symptom severity is also positively associated objective indices of 

sleep disturbance. For example, among postpartum women, objective (actigraphic) measures 

of difficulties maintaining sleep (e.g., sleep fragmentation, sleep efficiency, and time awake 

time after sleep onset) were significantly correlated with depressive symptom severity.27 The 

association between depressive symptom severity and poor sleep has also been documented 

among youth.5

Poor sleep is also associated with elevation in specific symptoms of depression. For 

example, Emslie and colleagues5 found that among children and adolescents with depressive 

disorders, insomnia symptoms, which were present in over half the sample, were associated 

with greater severity of specific depressive symptoms, including fatigue, suicidal ideation, 

physical complaints, and concentration. Similarly among college students with depressive 

symptoms, those reporting sleep disturbance had more anxiety symptoms than those without 

sleep disturbance.28

Poor sleep associated with suicidality in adults and youth:

Controlling for depressive symptoms, poor subjective sleep quality at baseline was 

associated with increased risk for death by suicide at a 10 year follow-up in a population-

based community sample of older adults.29 In adults, two recent publications also examined 

the relationship between objective sleep measures derived from sleep laboratory 

polysomnography and suicidal ideation among adults with treatment- resistant depression. 

The first study found that greater nocturnal wakefulness, particularly in the early morning 

hours (e.g. during the 4:00 AM hour), was significantly associated with next-day suicidal 

thoughts adjusting for depression severity.30 Secondary analysis of the same data found that, 

independent of depression severity, suicidal ideation was associated with specific sleep 

architecture; specifically less NREM Stage 4 sleep and more time awake in the middle of the 

night across Bipolar and Unipolar Depression groups.31

In children and adolescents, recent research has extended past research32 documenting the 

connection between sleep and suicidal ideation and self-harm by examining a number of 

specific subjective sleep complaints (i.e., difficulty maintaining sleep, sleep difficulty 

bedtime variability, short sleep duration, non-restorative sleep). One study of over 600 

school-aged children from the community found that significantly more children with self-

harm behaviors reported subjective difficulty maintaining sleep after adjusting for symptoms 

of depression.33 A cross-sectional, national and representative sample consisting of over 

75,000 students (grades 7–12) in Korea found that non-restorative sleep and short sleep 
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duration were significantly associated with suicidal ideation in adolescents.34 In another 

study, using a distinct sample of Korean adolescents, weekend catch-up sleep duration (an 

indicator of insufficient weekday sleep) was associated with suicide attempts and self-injury.
35

Poor sleep associated with poor response to depression treatments

The body of research on the relationship between treatment response to both psychotherapy 

and psychopharmacological depression treatment and subjective and objective measures of 

sleep is growing. Subjective and objectively measured sleep disturbance predict attrition and 

remission rates as well as stability of psychopharmacological depression treatment response.
36–38 The literature also documents persistent insomnia symptoms as a risk factor for 

depression symptom recurrence following treatment with interpersonal psychotherapy, 

despite continued maintenance treatment.10 Another study reports that patients with 

objectively measured sleep abnormalities (early REM latency, low sleep efficiency and 

greater REM density) who were treated with interpersonal psychotherapy had worse 

remission rates than those with more typical sleep profiles.39 More recently, a pooled sample 

of over 700 adult outpatients with depression drawn from six clinical trials at the University 

of Pittsburgh between 1982 and 2001, examined the association between objectively 

measured sleep parameters (via polysomnography) and remission from pharmacological 

(imipramine, nortriptyline, fluoxetine, paroxetine, or bupropion) and/or psychological 

(interpersonal therapy or cognitive behavioral therapy) treatments of depression.40 The study 

found that prolonged sleep latency (>30 minutes) and shorter sleep duration (<=6 hours) 

alone or in combination with insomnia predicted increased risk of non-remission (remission 

defined as a Hamilton Depression Rating Scale score of <=7) and that patients with three or 

more baseline sleep disturbances were three times less likely to reach remission.40

Interestingly, recent research in children and adolescents points to differences in 

antidepressant treatment response in those with and without insomnia symptoms by age 

group. One study in 166 depressed adolescents treated with a 12-week course of sertraline, 

cognitive-behavioral therapy, or their combination found that across treatment groups, lower 

response and remission rates were associated with pre-treatment and ongoing sleep 

disturbance across treatment groups.41 Another study in both children and adolescents 

treated with fluoxetine found that while response rates were similar in those with or without 

insomnia symptoms, there was a significant difference by age group; among adolescents, 

those with insomnia symptoms were less likely to respond to fluoxetine than those without; 

while in children, the reverse was true, those with insomnia symptoms were more likely to 

respond to fluoxetine than those without insomnia.5 It is not clear why age moderated the 

association between disturbed sleep and baseline and response to fluoxetine. The authors 

suggest that this might be related to developmental differences in sleep architecture between 

depressed children and adolescents.5

Therapeutic strategies

There are effective pharmacological and non-pharmacological treatments for both insomnia 

and depression. The treatment of comorbid depression and insomnia involves clinical 
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decision about which and in what order to introduce the treatments for the two disorders. We 

focus our discussion below on evidence concerning the order of treatments for the two 

disorders, leaving out the complex issues involved in selection of specific medications and 

specific psychotherapies. We note that research on the question of sequencing included 

mainly cognitive behavioral therapy for insomnia (CBT-I) and for depression (CBT-D) and 

interpersonal therapy for depression (IPT).

Sequential Treatment

One strategy for treating patients with insomnia-depression comorbidity is to treat one 

disorder at a time. As reviewed earlier, starting the sequence with depression treatment alone 

will likely leave many with unresolved insomnia symptoms. Since residual insomnia 

symptoms constitute a risk for relapse and recurrence, it important to treat them.42 Watanabe 

and colleagues43 provide preliminary promising results in a pilot study that evaluated the 

strategy of adding a brief (four sessions) behavioral therapy for insomnia to usual care of 

patients who did not fully remit with pharmacotherapy for depression and experienced 

residual insomnia symptoms. The study found significant improvement in insomnia and 

depression symptoms, with large effect sizes relative to treatment as usual (Number Needed 

to Treat [NNT] =2). In another pilot study Ashworth and colleagues44 compared four 

sessions of face-to-face CBT-I to self-help CBT-I for patients experiencing residual insomnia 

symptoms after being treated with antidepressants for at least 6 weeks. The results indicate 

that those treated with face-to-face CBT-I experienced greater improvement in insomnia and 

depression severity.44 It will be important to follow these promising results with larger 

studies and longer follow ups that can evaluate whether these sequential strategies positively 

impact the course of depression over time by reducing the risk or shortening the time to 

relapse and recurrence.

Research on the strategy of first treating insomnia is hindered by ethical challenges, which is 

why studies evaluating the efficacy of this strategy included only patients with milder 

depression and were short term.11,45 One exception is a recent small study that compared 

how patients with dual diagnosis of insomnia and major depressive disorder responded to 

nine weeks of online treatments with either CBT-I (n=22) or CBT-D (n=21).46 Results 

indicated that online CBT-I was significantly more effective than depression treatment in 

improving insomnia (57% versus 19% of treatment completers no longer met criteria for 

insomnia) and comparable in reducing depression (37% versus 21% of completers no longer 

met depression criteria).46 These preliminary results cannot be interpreted both because of 

the small sample and importantly also because there is a differential rate of completion of 

the two online treatments. One controlled and several uncontrolled studies of group CBT-I 

also find significant improvements in both insomnia and depression at post treatment. 

Norell-Clarke and colleagues47 investigated the effects of group CBT-I on insomnia and 

depressive symptomatology in a comorbid sample through a randomized controlled trial. 

The authors found that CBT-I was more efficient than a control treatment in reducing 

insomnia severity and CBT-I was associated with a higher proportion of remission from both 

insomnia and depression diagnoses than a control treatment. Ong and colleagues reported 

that group CBT-I among patients seeking treatment for insomnia in a sleep center was 
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equally effective for those with and without elevation in depressive symptom severity and 

led to modest reduction in depression severity and suicidal ideation.48

Concomitant treatment

Another strategy for the treatment of depression-insomnia comorbidity is to treat both 

disorders concomitantly. This strategy has the advantage of more rapid reduction of 

suffering because patients could achieve relief of depression insomnia earlier than they 

would with the sequential approach. Below we review results from studies that evaluated the 

concomitant treatment strategy examining the effects of this strategy on both disorders. 

Randomized controlled studies clearly indicate that combining antidepressant medications 

with CBT-I effectively alleviates insomnia symptoms in adults49,50 and adolescents.51 

Results pertaining to the effects of the concomitant approach on depression outcomes have 

been mixed. In an earlier randomized controlled pilot study we found that combining 

escitalopram with CBT-I improved remission from depression relative to escitalopram plus 

active control therapy for insomnia among adults with comorbid insomnia and major 

depressive disorder.49 However, our subsequent larger RCT, the Treatment of Insomnia in 

Depression (TRIAD), did not replicate the results from the pilot study. The TRIAD study 

randomized individuals to receive an antidepressant pharmacotherapy algorithm with either 

CBT-I or the same control therapy as in the pilot study and found no difference in depression 

remission.50 However, further analysis revealed that improvements in insomnia at week 6 of 

treatment mediated eventual remission from depression.50 Similarly, in a randomized 

controlled trial that compare escitalopram plus CBT-I to either CBT-I plus placebo pill, or 

escitalopram plus 4-session sleep hygiene control in adults with major depressive disorder 

and insomnia disorder.52 Carney and colleagues52 found that although all groups self-

reported sleep improved, only the CBT-I groups improved on objective sleep, and sleep 

worsened in the group that received antidepressants plus sleep hygiene. While depression 

symptoms across all groups improved significantly from baseline to post-treatment, change 

in depression symptoms from baseline to post-treatment did not differ between groups.

Similar to negative findings in adults, a pilot RCT in adolescents also failed to show benefits 

of adding CBT-I to depression treatment. The study compared the combination of CBT-D 

plus CBT-I to CBT-D plus sleep hygiene control therapy for insomnia among adolescents 

with comorbid insomnia and depression and found no difference in rates of recovery from 

depression between the two conditions.51 However, when limiting the analysis to those who 

remitted from depression, the researchers found a trend for faster remission among those in 

the CBT-I condition.51

The concomitant strategy also has the potential to impact patients’ tolerance of 

antidepressant medications. The TRIAD study reported that CBT-I participants reported 

greater frequency of medication side effects and higher maximum side effect than 

participants randomized to the control insomnia therapy. However, no participant 

discontinued the study due to antidepressant side effects.50
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Challenges treating insomnia comorbid with depression

Although, as reviewed in the previous section, CBT-I is efficacious for the treatment of 

insomnia comorbid with depression, treating insomnia comorbid with depression presents 

some unique challenges. Indeed, among patients participating in group CBT-I in a sleep 

clinic those with elevated depressive symptom severity are more likely to discontinue 

treatment.48 Moreover, a study from Edinger and colleagues53 found that patients with 

comorbid depression and insomnia who experienced the first onset of both disorders in 

childhood are less responsive to CBT-I than are those with their first onset as an adult. Also, 

the literature suggests that individuals with insomnia comorbid with depression may be at 

increased risk for poor adherence and response. We review below some of these risks and 

suggest strategies for addressing the challenges that they present when implementing CBT-I.

Cognitions:

Research indicates that patients with insomnia and depression report more unhelpful beliefs 

about sleep than those who experience insomnia without comorbid depression54 and that 

such beliefs are linked to more treatment resistant insomnia.55–57 Maladaptive beliefs about 

sleep might also serve as barriers to engagement and adherence to some of treatment 

recommendations.58 For example, a belief that 8 h of sleep is required in order to function 

can lead to increased anxiety and low engagement and/or adherence when the recommended 

time in bed is restricted to below the desired amount. Rumination, which is common in 

depression,59 is associated with worse sleep quality 60 and tendency to ruminate about 

daytime consequences of insomnia.60 Maladaptive beliefs and rumination that are common 

in depression can be addressed using cognitive therapy.

Anhedonia:

Some individuals with depression find it difficult to make the behavioral changes necessary 

for improving their sleep. They go to bed earlier then when euthymic, get out of bed later, or 

both because they do not enjoy activities that were previously pleasurable or rewarding 

and/or as an escape from emotional suffering.61 This makes it difficult to adhere to core 

treatment recommendations, such as sleep restriction62 and stimulus control instructions.63 

Behavioral activation64 can be used to overcome these barriers to adherence. Behavioral 

activation involves helping depressed people reengage in their lives through focused 

activation strategies which counter patterns of avoidance, withdrawal, and inactivity that 

may exacerbate depressive episodes replacing them with opportunities to help individuals 

approach and access sources of positive reinforcement in their lives, which can serve a 

natural antidepressant function; it is an integral component to CBT-D. In the context of 

insomnia, behavioral activation is focused primarily on pre-bedtime behavior to facilitate 

postponing bedtime and in the morning to facilities getting out of bed at the recommended 

time.

Conclusion

In conclusion, the relationship between sleep problems and depression is complex, likely 

bidirectional and impactful. The adult and adolescent literature points to the presence of 
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insomnia symptoms as an important predictor and/or precursor to a depressive episode. 

Moreover, insomnia symptoms are associated with more severe depression symptoms, 

including increased suicidality and predict poor depression treatment response in adults and 

adolescents. Fortunately, CBT-I is an effective, short-term treatment for insomnia symptoms 

when depression and insomnia symptoms are co-occurring. In the past five years research 

has taken two approaches to treating comorbid insomnia and depression symptoms; a 

sequential approach, where providers treat one disorder at a time, or a concomitant approach 

where both disorders are treated simultaneously. While initial results from studies that 

assessed the sequential approach (treating either insomnia prior to depression treatment or 

treating residual insomnia symptoms following depression treatment) showed promising 

results, more adequately powered randomized control trials with long-term follow-up are 

needed to evaluate how sequential strategies impact the course of depression over time. The 

literature on whether concomitant treatment of depression and insomnia results in improved 

depression outcomes is also in its nascent stages, with mixed results. Nonetheless, a recent 

finding that response to insomnia treatment mediated eventual remission from depression 

suggests that focused effort to improve insomnia has the potential to enhance depression 

treatment outcomes. To further improve the lives of patients with depression who experience 

insomnia it will be important to investigate which patients will do better in a sequential 

versus concomitant approach.
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Synopsis:

The authors sought to review the literature on Cognitive Behavioral Therapy for Insomnia 

in adults and adolescents with depression. Recent research has expanded upon previous 

research which established that sleep problems are an important predictor of depression, 

and that sleep problems are associated with more severe depression, more suicidality and 

worse depression treatment outcomes. The relationship between sleep problems and 

depression is complex, likely bidirectional and impactful. To further improve the lives of 

patients with depression who experience insomnia it will be important to investigate 

which patients will do better in a sequential versus concomitant approach.
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