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“If sleep doesn’t play an 

absolutely vital function, it is the 

biggest mistake evolution ever 

made.”

Allan Rechtschaffen





MMoSH PITT Laboratory 

EFFECT MODIFIERS



MMoSH PITT Laboratory 

TODAY
• Correlates/Consequences of  Short Sleep

• Sleep Health

• Scarring of  Shiftwork Transdiagnostic examples…





Self-reported Sleep Duration & C-Reactive 

Protein in Older Adults
(n=153; 58.9 +9.0 years; 67.2% female; 5.5% African American)

Diary-Assessed Sleep Duration (7 day average) 
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Hall et al., under preparation

F(4,148)=4.4,p=.037

Covariates: sex, BMI, lifetime history of depression (SCID)



PSG-Assessed Sleep Duration is Prospectively 

Associated with Endothelial Health
(n=141; 60.0 +9.3 years at T2; 65.2% female; 94.3% European American;

12-30 years between T1 and T2)

Covariates: sex, age, minority racial status, smoking, BMI, diabetes, hypertension, lifetime MDD history 

Univariate β -.24**

Multivariable β -.18**

Univariate β .17*

Multivariable  β .14

Hall et al., Sleep, 2017



Prather, Hall, et al., Sleep, 2012

Actigraphy-assessed sleep duration & antibody response to 

Hepatitis B vaccination (n=125; 40-60 years; 56% female; 91.2% European American)



Actigraphy-assessed sleep duration & susceptibility to the 

common cold (n=164; 18-55 years; 42.7% female; 68.3% European American)

Prather, Janicki-Deverts, Hall & Cohen, Sleep, 2015



Inflammation Attenuates the Association Between

Sleep Duration and Mortality (n=3,075; 73.6 + 2.9 years,

51.4% female, 41.4% African American)

Hall et al., Sleep, 2015

follow up 8.2+2.3 yrs

IL-6***; TNF-alpha*, CRP 

Adjusted 1:  age, sex race, BMI, smoking, site, diabetes, CVD, anti-inflammatory use; Adjusted 2 adds inflammation



Insufficient Sleep and the 3 D’s: 

The Pittsburgh Experience

Adolescents

Older Adults

Men & Women

Inflammation

Vascular Health

Vaccine Response

Susceptibility to the Common Cold

Mortality



Sheer Amount?

Fragmentation?

Architecture?

Timing?

Quality?

Sleep Disorder?

What about sleep duration is important?

Some combination of the above?

Examples: traditional, more sophisticated…



Sleep Predicts Framingham Heart Age in Women 
(N=84; Age=59.6+8.5; FMA=65.2+16.2)



Bowman, Hall, et al., under preparation

Sleep Predicts Framingham Heart Age in Women 
(N=84; Age=59.6+8.5; FMA=65.2+16.2)



Timing

Efficiency

Duration Regularity

Satisfaction

Alertness



What about sleep health?



Sleep Health & Cardiometabolic Health

Cribbet et al., under preparation



Sleep Health in Midlife Women

SWAN Sleep Study
368 Midlife Women

Age = 50.7 (+2.0)
Race/Ethnicity

European American n=171 (46.5%)
African American n=138(37.5%)
Chinese American n=59 (16%)

Educational Attainment
High School or less n=62 (17.1%)
Some College n=115 (31.8%)
College Degree or more n=185 (51.5%)



















Mechanisms, Moderators & Consequences of Sleep Health: 
The Pittsburgh Experience



Are there long term consequences to poor sleep 

health? The “scarring” of shift work 

Sleep in Retirement Study
AG047139, Buysse & Hall, MPI
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Retired Day Worker, n = 12

Retired Night Worker, n = 15

AG047139, Buysse & Hall, MPI

Retired Day Worker, n = 18

Retired Night Worker, n = 22

AG047139-S1, Hall & Butters



Long-term Neurocognitive Effects of Repeated Sleep Disruption 
and Circadian Misalignment in Retired Night Shift Workers

AG047139-S1, Hall & Butters               Bowman, Runk, Hall, et al., under preparation



Long-term Neurocognitive Effects of Repeated Sleep Disruption 
and Circadian Misalignment in Retired Night Shift Workers

AG047139-S1, Hall & Butters               Bowman, Runk, Hall, et al., under preparation



The “scarring” of shift work 





Busy Trainees



MMoSH PITT Laboratory & Colleagues

“There is no ‘i’ in “Sleep Health.”  D. Buysse

…and grants from the National Institutes of Health, American Academy of Sleep Medicine



Questions?






