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OBJECTIVE

▪What is a chronic illness or disease association with sleep?

▪What are the risk factors for illness impact on sleep?

▪Diagnosis of sleep disturbance in patients with medical problems.

▪Medical and psychiatric disease on sleep of care providers.

▪Treatment considerations in the face of chronic illness.



DISEASE STATES

Chronic Disease

▪Lasts > 3 months 

▪Cannot generally be prevented by 
vaccines/cured by medications and 
don’t “disappear”

▪ 80% of Americans > 65years have at 
least 1 chronic condition

▪ Individual or family member living 
with a chronic disease in nearly every 
household in America



CHRONIC DISEASES

stroke

Cancer
diabetes

obesity

Autoimmune
(SLE, Sarcoid, RA)

osteoarthritis
Cardiovascular disease

depression

anxiety

Chronic renal diseases
HIV/AIDS

COPD

Alzheimer's

hepatitis
endometriosis

hypothyroid



WHAT IS CHRONIC ILLNESS?

CDC:

“Chronic diseases have 
assumed an increasingly 
common role in 
premature death and 
illness, interest in the role 
of sleep health in the 
development and 
management of chronic 
diseases has grown.”



RISK FACTORS

Factors

▪Tobacco

▪Metabolic

▪Socioeconomic status

▪Lifestyle

▪Education level

Prevention

▪Genetics

▪Use of preventative services

▪Early treatment

▪ Immunizations



POPULATION STUDIES OF CHRONIC 
ILLNESS AND SLEEP

▪Many focus on insomnia as the #1 sleep complaint

▪Oftentimes in clinical practice sleep questions are not asked

▪Insomnia has been shown to be independently associated with 
worsened HRQOL to almost the same extent as the chronic 
conditions such as congestive heart failure and clinical 
depression.
▪Exclusions of socioeconomic status, smoking and anxiety

David Katz and Colleen McHorney. The Journal of Family 
Practice.   March 2002.  Vol 51. No3; 229-235



RELATIONSHIP BETWEEN SLEEP & 
CHRONIC ILLNESS

▪Chronic disease impacts daily lives
▪ Less activity
▪ More disrupted nightly sleep
▪ Sleep hygiene

▪Poor sleep 
▪ Negatively impacts quality of life
▪ Medications contribute to sleep issues

▪Comorbid psychiatric disease

▪Bidirectional link with sleep and pain*



A STUDY WITH CHRONIC DISEASE AND 
ACTIVITY

Higher  levels of total physical activity are strongly 
associated with lower risk of five common chronic 
diseases:
•Breast cancer

•Bowel Cancer

•Diabetes

•Heart disease

•Stroke

Hmwe H Kyu et al. 
Physical risk of breast 
cancer, colon cancer, 
diabetes, IHD, and 
ischemic stroke 
events: systematic 
review and 
dose=response 
meta-analysis for the 
Global Burden of 
Diseases Study 2013.  
BMJ, 2016; i3857 
DOI:10.1136



INSUFFICIENT SLEEP

▪ Diabetes
▪ Linked to development of type 2 diabetes
▪ Predictors in levels of HgA1c

▪ Cardiovascular disease
▪ OSA patients are at increased risk for CVD (hypertension, stroke, CAD, 

arrhythmia)
▪ Decreased sleep time increases cardiac calcification scores

▪ Obesity
▪ Short sleep duration linked to metabolic changes in all age groups but 

pronounced in children
▪ Regulation of appetite (hypothalamus) is negatively impacted with short sleep 

duration

▪ Depression
▪ Symptoms of depression decrease with treatment of sleep apnea CDC.gov



SLEEPINESS VERSUS FATIGUE

▪BOTH sleepiness and fatigue are commonly reported in association with chronic 
medical illness

▪Combination of factors
▪ Disruption of “normal” daily life
▪ Procedures and testing
▪ Pain and discomfort



SLEEP DEPRIVATION EXPERIMENTS

▪Sleep deprivation induced hyperalgesia

▪Total sleep deprivation versus selective sleep stage deprivation

▪Study of healthy subject (N=22) reported spontaneous bodily 
pain after 2 nights of partial (4 hrs.) sleep deprivation for 2 
consecutive nights and decreased finger withdrawal latency to 
noxious thermal stimulus

▪Study of RA patients (N=27) and healthy controls (N=27) – 1 
night partial sleep deprivation experiment (4 hrs.) results in 
increased self reported pain, fatigue, depression and anxiety in 
the RA group but not the control group. 



TREATMENT OF SLEEP DISORDERS

▪Modifications of chronic illness

▪Modifications of the medications used to treat the chronic illness

▪Sleep hygiene
▪Involves adjustment of the “walls”



CHRONIC PAIN AND SLEEP

▪Experimental studies suggest that sleep disturbances may 
impair “key processes that contribute to the development and 
maintenance of chronic pain.”

▪Both PAIN and SLEEP are required for survival

▪Sleep complaints present in 67-88% of chronic pain disorders
▪At least 50% insomnia

▪Bidirectional linkages may be stronger predictor of pain than 
pain of sleep disturbance

▪ACUTE PAIN seems to be different pathway
Finan, Patrick. J Pain  December2013; 14(12):1539-1552.



MICE WITH SLEEP DEPRIVATION/PAIN

▪Acute or chronic sleep deprivation 
increases pain sensitivity in mice

▪Effect could be reversed by caffeine 
or modafinil (each promote wake 
and modulate dopaminergic 
signaling in the brain)

▪ INTERESTING NOTE: analgesics 
failed to improve pain in sleep 
deprived animals

Alexandre C, Latremoliere A, Ferreira A, Miracca G, 
Yamamoto M, Scammell TE, Woolf CJ

Nat Med. 2017 Jun; 23(6):768-774.



FIBROMYALGIA

▪1 year longitudinal cohort study – using a structural equation 
modeling that sleep disturbance temporally preceded increases 
in pain WHEREAS pain at TIME 1 was not significantly 
associated with sleep disturbance 1 year later.

▪EPIFUND study (self-reported baseline and at 15 months)
▪Poor sleep is associated with chronic widespread pain (CWP)
▪1,061 subjects reporting CWP at baseline and 679 (75% were eligible 

subjects).  Of those a total of 300 no longer satisfied criteria for CWP (3 of 
the 4 sleep components were associated with resolution of CWP: rapid 
SL, no EMA, and restorative sleep)

K. A. Davies, G. J. Macfarlane,  B. I. Nicholl,  C. Dickens, R. Morriss,  D. Ray,  J. McBeth. 
Rheumatology (Oxford) (2008) 47 (12): 1809-1813.



TMD (TEMPOROMANDIBULAR DISORDER)

▪Similar effect that sleep disturbance temporally precedes 
increase in pain

▪Used cross-lagged panel modeling of bi-weekly insomnia 
severity and pain ratings
▪Over 3 months (6 bi-weekly assessments) the insomnia severity predicted 

next month changes in pain ratings WHEREAS fluctuations in pain were 
not predictive of future changes in insomnia severity

Decreased sleep → increased pain on the subsequent day

Arima, Svensson, Rasmussen, Nielsen, Drewes, Arendt-Nielsen.  The relationship between 
selective sleep deprivation, nocturnal jaw-muscle activity and pain 

in healthy men.  J Oral Rehabil. 2001; 28:140-8



OBESITY

▪Sleep time is an independent risk factor for obesity (the other 2 
risk factors identified are lack of sufficient exercise and 
overeating).
▪Poor sleep increases CORTISOL production
▪Poor sleep increases secretion of insulin following a meal
▪ Insulin promotes fat storage

▪Poor sleep results in higher ghrelin levels
▪Poor sleep deprives people of the energy required to exercise 
and burn off excess calories



JUVENILE POLYARTICULAR ARTHRITIS

▪Daily self-reported poor sleep quality predicted daily pain but the 
reverse association was NOT significant
▪Compared to healthy children, those with arthritis often have the 

following:
▪Trouble falling asleep
▪Waking during the night
▪Difficulty falling back to sleep
▪Early morning awakenings

▪Less SWS
▪Number of joints involved does NOT seem to affect severity of sleep 

disturbance



CANCER

▪Depression, fatigue, sleep and pain the best fitting structural 
equation model included the path of sleep predicting pain.

▪Reverse pathway produced a poorer fitting model

▪Injury to ascending arousal system due to brain metastases or by 
leptomeningeal carcinomatosis can contribute to sleepiness as 
well as anti-Ma-2 antibodies which contribute to hypothalamic 
lesions (EDS, cataplexy)



DEPRESSION

▪Ruminating thoughts and catastrophizing are more commonly 
reported in patients with depression

▪Strongest link appears to be total sleep deprivation decrease (< 
4 hours a night) not stage-selective deprivation.



MYALGIC ENCEPHALOMYELITIS/CHRONIC 
FATIGUE SYNDROME (ME/CFS) AND SYSTEMIC 
EXERTION INTOLERANCE DISEASE (SEID)
▪What is it?
▪Debilitating fatigue that is constant or recurring and often “post-exertional”
▪DOES NOT IMPROVE WITH REST

▪Nonrestorative sleep
▪Cognitive dysfunction
▪Orthostatic intolerance (strong urge to lye down or feeling dizzy)
▪Sore muscle/throat and sensitivity to light/heat

▪Triggers
▪Stressors (illness/surgery/emotional)
▪ “The flu that never went away.”



NEUROTRANSMITTERS



BRAIN AROUSAL SPECTRUM



DOPAMINE

▪Caffeine can upregulate expression of D2 and D3 dopamine 
receptors as well as increased binding to D2 receptors

▪Modafinil can inhibit the dopamine transporter



PARKINSON’S DISEASE AND SLEEP

▪Sleep disturbances related to this condition are complicated 
▪Different actions associated with dopaminergic medications

▪Low dose dopamine agonists => promote sleep
▪High dose dopamine agonists => 
▪ increased nocturnal wakefulness
▪decreased SWS
▪decreased sleep continuity
▪“sleep attacks”

▪MAOI (selegiline), amantadine (presynaptic relating agents), and COMT 
inhibitors (benztroprine) may contribute to decreased REM
▪Often patients may require daytime stimulant (modafinil/amphetamine) 

to relieve daytime sleepiness



CORTICOTROPIN-RELEASING HORMONE 
(CRH)

▪CRH is the central regulator of activation of the hypothalamic-pituitary-adrenal 
axis
▪ Stimulates release of ACTH from anterior pituitary
▪ Also nerve fibers from hypothalamus to brainstem autonomic nuclei and other areas 

such as limbic and autonomic structures

▪Has been shown to modulate behavioural changes during stress
▪ RODENTS with defect in CRH signaling gave rise to depression and fatigue
▪ HUMANS with cholestatic liver disease PBC – enhanced ACTH secretion in response to 

exogenous CRH administration leads to depressed central CRH release

▪Arginine vasopressin is a co-stimulator of ACTH release from pituitary gland can 
also depress central hypothalamic CRH levels

Swain, Mark.  Clinical Science 2000. 99(1-8).



OPIOID 

▪Sleep deprivation studies have shown dysregulation of 
endogenous opioid systems that attenuates analgesic effect of 
µ-opioid receptor agonists
▪Receptors are located in multiple nuclei that actively regulate 
both sleep and pain 
▪Preoptic suprachiastmatic nuclei (controls sleep-wake cycle)
▪Periaqueductal gray (role in descending pain inhibition)
▪Mesolimbic circuits (level of µ and δ receptor function)

▪Studies in acute pain (burn patients) show increased pain and 
opioid consumption after night of poor sleep



CAREGIVERS

▪Sleep in primary caregivers is AS RELEVANT A TOPIC THAN THAT of 
the patient

▪Consider
▪Reduction of total sleep time
▪ Increased arousals
▪ Insomnia
▪Sleep deprivation

▪Illness that may result
▪ “burnout syndrome” = caregiver fatigue
▪Depression
▪Other chronic medical illness (obesity, depression, cardiovascular disease, etc)

Meltzer and Mindell.  Archivers Internal Medicine 2006.



MEASURES



OBJECTIVE MEASURES

▪Actigraphy
▪Minimal subject burden
▪Assesses activity

▪Actometer
▪Motion sensing device (matchbox sized attached to ankle measures # of 

limb movements during 5 min intervals for prolonged recording time.

▪Ambulatory polysomnography
▪Allows for repeatedly accessing electrophysiological sleep parameters 

within-person

▪Quantitative sensory tests [QST] (pain sensitivity or pain modulation)
▪Historically mechanical and thermal/temperature



TREATMENTS



SLEEP HYGIENE

▪Avoidance of daytime naps (particularly longer than 1 hour).

▪Prohibiting caffeine in afternoon and evening

▪Improving relaxing bedtime routine

▪Exercise most days

▪Regular AM awakenings

▪Avoiding larger meals at nighttime

▪Maintain sleep hygiene for primary caregiver



COGNITIVE BEHAVIORAL THERAPY

▪Recommended 1A by AASM to promote reduction of insomnia 
symptoms and reduce pain in children and adults with chronic 
pain from medical illness

▪Caution regarding other medication treatment involved which 
may impair patient’s ability to recognize progress from CBT.

▪Involve support group



SUMMARY

▪Data suggests that there is strong correlation with poor sleep 
contributing to increased pain.

▪Early intervention to increase sleep time may prevent chronic deficits in 
pain regulatory function as well as improve HRQOL scores

▪Improving the quality of one’s sleep has NO DOWNSIDE
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Thank you for your attention.

QUESTIONS??

My contact information:
Michelle Zetoony, DO
drzetoony@gmail.com
www.dosleep.com
Phone 727-826-0933Image credit: tai11/123RF Stock Photo


