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Insomnia and obstructive sleep apnoea (OSA) are the two most common sleep disorders.
Insomnia is a known risk factor for incidence and severity of depression, recurrence of
depressive episodes and even suicide.! Several studies have also shown that OSA can
contribute to the development of depression.? Insomnia and OSA often co-occur, but
previous research has not addressed the interactions, for example, whether this co-
occurrence is associated with worse depression.

A new study by Lang et a/3 attempts to address the insomnia/depression/OSA interactions.
The investigators assessed OSA using home unattended polysomnography, insomnia using
self-reported symptoms and depression using validated screening questionnaires. They
examined depression across patients who presented with insomnia alone, OSA alone or both
conditions, compared to those with neither insomnia nor OSA. They found that, in general,
depression scale scores were lowest among those without either condition and with OSA,
higher among those with insomnia and highest among those with both conditions. Thus,
although OSA itself was not independently associated with depression scores in this study,
when insomnia and OSA co-occurred, depression scores were higher than those with
insomnia alone.

This study had limitations. First, the insomnia symptoms were not assessed using standard
research diagnostic criteria or standard clinical measures used in the insomnia literature.
Second, all of the depression screening questionnaires include items that assess sleep
disturbance (which may overlap with insomnia symptoms), which may have inflated the
strength of observed relationships between insomnia and depression scores. Third, patients
were excluded if they were taking medication for anxiety or depression; as insomnia is often
co-morbid with psychiatric disorders, it is not clear whether many patients with insomnia
were systematically excluded from the study.

Still, this study makes an important contribution to the literature in that it extends the
existing evidence linking insomnia to depression by showing that when insomnia is
accompanied by OSA, depression may be worse. As estimates of the prevalence of insomnia
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among OSA patients are as high as 67%,4 this finding suggests that many OSA patients may
be at risk of depression by virtue of the co-morbid insomnia symptoms.

There are several plausible reasons why OSA and insomnia may interact to worsen
depression symptoms. One speculative mechanism is via arousal threshold. A core feature of
insomnia is physiological and/or cortical hyperarousal, which likely results in a decreased
arousal threshold. This decreased arousal threshold in insomnia can lead to increased
difficulty initiating and maintaining sleep and worse insomnia symptoms. Low arousal
threshold has also been shown to contribute to OSA severity through the increased
fragmentation of sleep and destabilization of ventilatory control.> A low arousal threshold
would not allow the accumulation of respiratory stimuli which activate upper airway dilator
muscles and thus stabilize breathing.6 Moreover, recurrent arousals from sleep could lead to
ventilatory overshoots, unstable CO, levels and resulting apnoeas.’ Recurrent apnoeas could
result in both worse insomnia and worse OSA symptoms. Reduced arousal threshold may
result in more fragmented and reduced quality of sleep, potentially leading to increased
fatigue, increased difficulty concentrating and impaired regulation of emotion. More
directly, cortical hyperarousal during sleep has been associated with worse depression
symptoms. Depression is also associated with increased rapid eye movement (REM) sleep, a
stage in which OSA is typically worst. Taken together, the hyperarousal associated with
insomnia may interact with arousal threshold changes in OSA to produce worse experiences
of depression (Fig. 1).

A second potential link among insomnia, OSA and depression is through worsening daytime
symptoms. The presence of daytime sequelae such as fatigue, irritability and cognitive
symptoms (e.g. difficulty concentrating) are part of the diagnostic criteria for insomnia
disorder. These daytime symptoms are often what prompt patients to seek treatment.
Daytime sleepiness, irritability, fatigue and cognitive dysfunction are also well-characterized
consequences of OSA. Many studies have shown that untreated (or undertreated) OSA is
associated with a wide range of daytime symptoms, potentially caused by both sleep
fragmentation and intermittent hypoxia. Many of these daytime symptoms known to be
related to both insomnia and OSA also reflect symptoms of depression. Specifically, fatigue,
difficulty concentrating and irritability are all symptoms of depression as well. As OSA may
exacerbate these symptoms as daytime consequences of sleep disruption, they may also
overlap as increasing depression symptoms. Interestingly, evidence suggests that daytime
symptoms of insomnia (not the sleep symptoms such as difficulty initiating and/or
maintaining sleep) correlate most highly with depression.8 Thus, OSA may worsen daytime
symptoms of insomnia, which may drive an increased contribution of insomnia to
depression.

In addition to these possible ways in which OSA, insomnia and depression may be linked, it
is also worth noting that treatment of one of these conditions may impact the others. For
example, although cognitive behavioural therapy for depression only minimally impacts
insomnia symptoms and likely does not impact OSA symptoms, several studies have shown
that cognitive behavioural therapy for insomnia (CBTI) can reduce symptoms of depression
in addition to insomnia. Continuous positive airway pressure (CPAP) therapy for OSA has
also been shown to improve depression symptoms.® The presence of insomnia among OSA
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patients has been shown to reduce CPAP adherence, suggesting that when insomnia is
present, it should be treated alongside OSA.10 Of note, the use of sedative/hypnotics has
been suggested as a potential therapy for apnoea, either to raise the arousal threshold or to
facilitate CPAP adherence.ll One might predict that patients with insomnia plus OSA may
be particularly amenable to such strategies.

The study by Lang et a/3 highlights an important feature of the interaction between
insomnia and OSA—when these two common sleep disorders co-occur, this is associated
with worse depression than when either condition is experienced alone. These findings are
important as (i) the prevalence of insomnia among OSA patients is high, (ii) treatment for
insomnia and OSA may impact each other and (iii) there are some speculative mechanistic
links explaining these complex interactions which need to be further explored. Future studies
should further characterize the role of mental health in OSA and discern specific
mechanisms which may point the way towards future treatments. We applaud the authors on
their innovative work.

Acknowledgments
Disclosure statement

As an Officer of the American Thoracic Society, A.M. has relinquished all outside personal income since 2012.
ResMed provided a philanthropic donation to UC San Diego. He is Pl on NIH RO1 HL085188, K24 HL132105 and
T32 HL134632, and co-investigator on R21 HL121794, RO1 HL 119201 and RO1 HL081823. M.A.G. has received
consulting fees from FitBit and CurAegis. He is Pl on K23HL110216 and co-investigator on PCORI grant
HIS-1306-02505. The content is solely the responsibility of the authors and does not necessarily represent the
official views of the NIH.

References

1. Baglioni C, Riemann D. Is chronic insomnia a precursor to major depression? Epidemiological and
biological findings. Curr. Psychiatry Rep. 2012; 14:511-8. [PubMed: 22865155]

2. Peppard PE, Szklo-Coxe M, Hla KM, Young T. Longitudinal association of sleep-related breathing
disorder and depression. Arch. Intern. Med. 2006; 166:1709-15. [PubMed: 16983048]

3. Lang, CJ., Appleton, SL., Vakulin, A., McEvoy, RD., Wittert, GA., Martin, SA., Catcheside, PG.,
Antic, NA., Adams, RJ. Comorbid OSA and insomnia increases depression prevalence and severity
in men. Respirology. 2017. DOI: https://doi.org/10.1111/resp.13064

4. Lichstein KL, Justin Thomas S, Woosley JA, Geyer JD. Co-occurring insomnia and obstructive
sleep apnea. Sleep Med. 2013; 14:824-9. [PubMed: 23768836]

5. Subramani Y, Singh M, Wong J, Kushida CA, Malhotra A, Chung F. Understanding phenotypes of
obstructive sleep apnea: applications in anesthesia, surgery, and perioperative medicine. Anesth.
Analg. 2017; 124:179-91. [PubMed: 27861433]

6. Jordan AS, McSharry DG, Malhotra A. Adult obstructive sleep apnoea. Lancet. 2014; 383:736-47.
[PubMed: 23910433]

7. Younes M. Role of arousals in the pathogenesis of obstructive sleep apnea. Am. J. Respir. Crit. Care
Med. 2004; 169:623-33. [PubMed: 14684560]

8. Ji XW, Chan CH, Lau BH, Chan JS, Chan CL, Chung KF. The interrelationship between sleep and
depression: a secondary analysis of a randomized controlled trial on mind-body-spirit intervention.
Sleep Med. 2017; 29:41-6. [PubMed: 28153215]

9. Gupta MA, Simpson FC, Lyons DC. The effect of treating obstructive sleep apnea with positive
airway pressure on depression and other subjective symptoms: a systematic review and meta-
analysis. Sleep Med. Rev. 2016; 28:55-68. [PubMed: 26454823]

Respirology. Author manuscript; available in PMC 2017 October 01.


https://doi.org/10.1111/resp.13064

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Grandner and Malhotra Page 4

10. Sweetman AM, Lack LC, Catcheside PG, Antic NA, Chai-Coetzer CL, Smith SS, Douglas JA,
McEvoy RD. Developing a successful treatment for co-morbid insomnia and sleep apnoea. Sleep
Med. Rev. 2017; 33:28-38. [PubMed: 27401786]

11. Smales ET, Edwards BA, Deyoung PN, McSharry DG, Wellman A, Velasquez A, Owens R, Orr
JE, Malhotra A. Trazodone effects on obstructive sleep apnea and non-REM arousal threshold.
Ann. Am. Thorac. Soc. 2015; 12:758-64. [PubMed: 25719754]

Respirology. Author manuscript; available in PMC 2017 October 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Grandner and Malhotra

Sleep apnoea severity ‘

Page 5

Reduced arousal
threshold

Increased
REM sleep

Hyperarousal at
night

Insomnia
symptoms

Figurel.

Depression
symptoms

A potential role of arousal in sleep apnoea, insomnia and depression. REM, rapid eye

movement.
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