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The sleep field in its beginnings was perceived as the interest
of curious minds, particularly psychiatrists, physiologists and
neuroscientists that focused on the association of sleep with
brain-related phenomena such as dreams and their meaning or
the effect of sleep loss on human minds. Soon, in the 1960s and
1970s sleep researchers with a clinical background switched
their interest on the association of sleep with health and dis-
ease and established the first sleep medicine clinics primarily
on the West Coast (University of California Los Angeles and
Stanford University). One of the first discoveries was the as-
sociation of insomnia with mental disorders such as depression
and anxiety." This was followed by the discovery of obstructive
sleep apnea (OSA) and the first reports of its association with
physical illnesses such as hypertension, diabetes, cardiovascu-
lar problems and death.? These early findings that were repli-
cated in large population-based studies® established the field
of sleep medicine as a “true medical field” of significant impor-
tance for public health as a whole. Consequently, the sleep field
expanded from a few academic research centers to hundreds
and thousands of sleep clinics and laboratories established in
almost every academic or community hospital or as free stand-
ing facilities. In the last 20 years, there has been a systematic
effort in exploring biological markers such as the end products
of the stress system (eg, cortisol and catecholamines), of the
immune system (eg, pro-inflammatory cytokines and oxidative
stress) and their usefulness in understanding the pathophysiol-
ogy, helping with the prognosis, and improving the diagnosis
of highly-prevalent and rare sleep disorders. Even more recent
are the studies focusing on the association of molecular and
genetic findings with sleep and health.

In this issue of the Journal of Clinical Sleep Medicine,
Tempaku et al. examine the association of the telomeric DNA
with sleep variables and sleep disorders using self-reported
and objective measures of sleep in a large population-based
sample.® Telomere length has been shown to diminish with
aging and, thus, shorter telomere length is strongly correlated
with mortality risk. In this study, insomnia, insomnia with ob-
jective short sleep duration, self-reported sleep duration, and
OSA were examined for their association with a short telomere
length. The authors found the strongest association of a short
telomere length with the insomnia phenotype with objective
short sleep duration (< 6 hours).
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Insomnia, the most prevalent sleep disorder, is associated
with important health consequences including fatigue, de-
pression, increased suicide risk, impaired social/vocational
functioning and reduced quality of life. However, it is only
within the last 10 years that insomnia has also been identi-
fied as a novel risk factor for cardiometabolic morbidity and
mortality conferring a threefold to fivefold increased odds of
hypertension, diabetes, cardiovascular disease, or all-cause
mortality.” In 2009, the sleep researchers at Penn State Uni-
versity (PSU) demonstrated that insomnia with short sleep
duration, defined as < 6 hours of total sleep time by poly-
somnography (PSG), is a distinct insomnia phenotype associ-
ated with a higher risk for hypertension.® Subsequently, it was
demonstrated that this insomnia phenotype, in contrast to the
phenotype of insomnia with normal sleep duration, is associ-
ated with increased risk of diabetes, cognitive impairment,
incident depression, incident hypertension, chronic unremit-
ting course, higher familial aggregation and prevalent cardio-
vascular/cerebrovascular disease.”!" These findings, initially
from the PSU group are now supported by an increasing
number of studies from other investigators and cohorts that
show differences between the two insomnia phenotypes in
cardiometabolic and neurocognitive morbidity and mortal-
ity risk.”>'* Importantly, these findings may be explained
by preceding studies investigating the pathophysiology of
insomnia that reported activation of the stress and immune
systems associated with the short sleep duration insomnia
phenotype.'>'¢ These findings are expanded and significantly
strengthened by the results of the study by Tempaku et al. that
demonstrated, using molecular techniques, for the first time
the association of the insomnia with objective short sleep du-
ration phenotype with short telomere length, a biomarker of
accelerated aging and mortality risk as mentioned above. Of
note is the finding that self-reported insomnia symptoms (ie,
poor sleepers without insomnia disorder) were not associated
with short telomere length, consistent with previous findings
that such poor sleepers are not associated with significant car-
diometabolic morbidity and mortality.

Another interesting finding from this study was the associa-
tion between self-reported sleep duration and telomere length.
The authors found that self-reported long sleep duration,
but not self-reported short sleep duration, was significantly
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associated with short telomere length. This finding may reflect
the fact that self-reported long sleep duration is a marker of de-
clining physical and neurocognitive health in older adults and
a surrogate of excessive time in bed."'® Alternatively, this find-
ing may indicate that self-reported long sleepers may also suf-
fer from accelerated aging given its previous association with
cardiometabolic health, mental health and inflammation. Para-
doxically, however, self-reported excessive daytime sleepiness,
as measured by the Epworth Sleepiness Scale (ESS) score,
was not significantly associated with short telomere length.
Future studies should examine whether objective measures of
daytime sleepiness and sleep propensity, such as the Multiple
Sleep Latency Test," Maintenance of Wakefulness Test or Psy-
chomotor Vigilance Test, are associated with short telomere
length regardless of nocturnal self-reported long sleep duration
or ESS scores.

There is another important finding in this study that de-
serves to be discussed and that may require future studies.
The authors did not find a significant association between
OSA, defined solely by apnea-hypopnea index (AHI), and
short telomere length in multivariable-adjusted analyses.
This finding, at a first glance, is surprising given the vast
literature supporting the association of OSA with cardio-
metabolic morbidity and mortality. A univariate analysis
showed a higher frequency of individuals with mild (AHI
5-14 events/h) or moderate-to-severe (AHI > 15 events/h)
OSA in the short telomere group when compared to those
without OSA (AHI < 5 events/h). However, the results did
not remain significant after adjustment of age, sex and body
mass index. It is well-established that obesity, particularly
central/visceral adiposity, is the strongest risk factor for
OSA and tightly associated with cardiometabolic morbidity.*
Furthermore, age appears to modify significantly the asso-
ciation of OSA with morbidity and mortality. Although the
prevalence of OSA, defined solely by AHI criteria, increases
linearly with age, its severity tends to diminish with age.”
This was reported in the Penn State Adult Cohort and several
cross- sectional and prospective studies have shown that the
associations between AHI and cardiovascular morbidity and
mortality are not as strong, or even nonsignificant, in older
adults compared to young and middle-aged adults. Based on
these data it has been proposed that OSA in the young and
middle-aged is a different phenotype than in older adults.?
It is possible that the loss of the association after controlling
for age between OSA and short telomere length in the study
by Tempaku et al. is likely due to the high prevalence of OSA
in the older group given that this was a study in a general
population sample. Another potential factor may be central
obesity, particularly in the association of moderate-to-severe
OSA with short telomere length in young and middle-aged
adults. Future studies should explore the association of OSA
and short telomere length in young and middle aged individu-
als who have this sleep disorder.

In conclusion, the results of the study by Tempaku et al. offer
strong molecular support to the emerging endophenotypes in
insomnia and OSA that have been proposed based on clinical
characteristics, underlying pathophysiology and their associa-
tion with clinically meaningful outcomes.
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