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FROM THE BENCH TO THE BEDSIDE

MUCH EVIDENCE HAS ACCUMULATED OVER THE PAST 
SEVERAL YEARS IMPLICATING SHORT SLEEP AS A RISK 
FACTOR FOR NUMEROUS MORBID CONDITIONS. In 1999, 
Spiegel and colleagues published a pivotal study that demonstrate 
in humans that sleep loss has negative consequences for the body 
beyond the brain.1 In this laboratory experiment, 6 days of time 
in bed restricted to 4 hours in young men was associated with 
alterations in glucose metabolism that, over the long-term, could 
increase the risk of developing diabetes. A similar study using a 
shorter protocol with a crossover design also demonstrated that 
sleep loss was associated with alterations in the levels of hormones 
involved in appetite regulation, leptin, and ghrelin, which led to 
increased appetite2,3—hormone changes that could ultimately in-
crease the risk of weight gain. Similar associations between sleep 
duration and these hormones were observed in a larger sample 
from the Wisconsin Sleep Cohort Study,4 providing further evi-
dence for the link between sleep and appetite regulation.
 In addition to these laboratory findings, at least 35 epidemio-
logic studies have been published that observed an association 
between sleep duration and health outcomes: 18 articles exam-
ined body mass index or obesity in adults and children (see for 
example references 5, 6, and 7), 7 articles examined diabetes risk 
in adults (see for example references 8 and 9), 2 articles exam-
ined cardiovascular disease in adults,10,11 and 8 articles examined 
mortality risk in adults (see for example references 12 and 13). In 
most of these studies, short sleep durations were associated with 
increased morbidity or mortality risk. Surprisingly, however, long 
sleep durations (> 8 hours) have also been associated with an in-
creased risk of morbidity or mortality, and the effect size of long 
sleep was sometimes greater than that of short sleep. For example, 
analysis of data from the Nurses’ Health Study revealed a signifi-
cant relative risk of mortality among women for those reporting 
sleeping 8 or more hours, whereas sleeping 6 hours or less was 
not associated with increased risk of mortality after adjustment 
for covariates.13 Of course, many of the covariates may actually 
be on the causal pathway between sleep loss and mortality (eg, 

obesity, diabetes), which would explain why significance was 
lost. No studies published to date, however, have demonstrated a 
possible mechanism identifying long sleep as a cause of morbid-
ity or mortality. The fact that adjusting for numerous diagnosed 
health conditions did not attenuate the association between long 
sleep and mortality suggests that long sleep does not cause any of 
these conditions, so long sleep would either have to directly cause 
death, with no intermediate steps such as disease, or we are miss-
ing something.
 A paper in this issue of Sleep explores numerous factors in 
an attempt to identify those that predict long sleep (sleeping 9 
hours or more) in a large epidemiologic cohort, the Nurses’ 
Health Study II.14 The authors examined psychiatric, lifestyle, so-
cioeconomic, medical, gynecologic, and sleep factors to predict 
the long sleepers. They also predicted the effect the significant 
associations between these factors and long sleep would have 
on mortality risk (the confounding rate ratio, CRR). The results 
suggest that depressive symptoms are a strong predictor of long 
sleep, and, due to their high prevalence, they are the most likely 
confounder of the association between long sleep and mortality 
risk. As the authors explain, if the reported associations between 
long sleep and mortality risk are not real, but are entirely due 
to omitted confounding variables, then the CRR for the omitted 
variable would have to be at least 1.3 to 1.5 to account for the 
reported risk of mortality due to long sleep. The CRR for depres-
sive symptoms ranged from 1.03 to 1.18, depending on the risk of 
mortality due to depression, whereas the CRR for antidepressant 
use ranged from 1.05 to 1.43. Interestingly, low socioeconomic 
status (SES) was also significantly associated with long sleep. 
Other studies have shown a positive association between SES 
and sleep duration and quality,15 raising the possibility that a U-
shaped association exists between SES and sleep duration as well. 
Furthermore, individuals of low SES are known to be at increased 
risk of morbidity and mortality and are more likely to have un-
diagnosed health conditions due to limited access to healthcare. 
These undiagnosed conditions could be confounding the associa-
tion between sleep duration and mortality. According to the Patel 
study, unemployment status in particular may have a large impact 
on the association between long sleep and mortality. The CRR for 
unemployment status ranged from 1.03 to 1.29 depending on the 
risk of mortality due to unemployment. Although not all of the 
CRR values reported in this study are 1.3 or higher for any single 
variable, it is possible that in combination these variables could 
account for the observed association between long sleep and mor-
tality risk.
 Although other studies have often demonstrated a stronger as-
sociation between long sleep and mortality or morbidity risk than 
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that observed for short sleep, it is important to keep in mind that 
many more people are considered short sleepers than long sleep-
ers. In the Nurses’ Health Study II described in the Patel paper, 
only 5% of the sample qualified as long sleepers, whereas 30% 
of this sample reported sleeping 6 hours or less. In the 2002 Na-
tional Sleep Foundation’s Sleep in America Poll, 15% of adult 
Americans reported sleeping less than 6 hours and an additional 
24% reported sleeping 6 to 6.9 hours, whereas only about 4% 
report sleeping 9 or more hours.16 Thus, although the potential 
association between long sleep and morbidity or mortality is very 
interesting, the effects of short sleep are more salient in terms of 
real-world effects.
 Finally, it is important to note that no hypothetical mechanisms 
for long sleep causing disease or death have been investigated 
either in the current paper or in other laboratory or epidemiologic 
studies. Thus, it is not clear that sleeping 9 hours or more is in-
herently dangerous, particularly for a healthy individual. In fact, 
when Wehr and colleagues placed healthy men on a 10-hour light 
and 14-hour darkness light-dark cycle for 4 weeks, they found that 
the natural tendency was to sleep more than 8 hours when there 
was ample time in bed with no distractions.17 Currently, there is 
no evidence that if a healthy adult sleeps more than 8 hours he or 
she will do harm to himself or herself. Researchers must exercise 
caution when speaking to journalists about this issue because our 
brief sound bites could be turned into news stories such as, “Can 
Too Much Sleep Be Bad for You?”18 Forbes.com recently pub-
lished online “10 ways to live longer,” and the number 1 tip on 
their slideshow was “don’t oversleep,” 19 which could be misinter-
preted to mean one should restrict sleep time. These are danger-
ous messages to send to the general public without any evidence 
supporting them. There is evidence, however, for mechanisms 
linking short sleep to morbidity, and short sleep is much more 
common in our society. Indeed, the Institute of Medicine recently 
published a report titled, “Sleep Disorders and Sleep Deprivation: 
an Unmet Public Health Problem,” in which they stated, “The 
cumulative effects of sleep loss and sleep disorders represent an 
under-recognized public health problem and have been associated 
with a wide range of health consequences…”20 Thus, we need to 
continue research on the effects of sleep loss on morbidity, which 
can lead to mortality, as well as perhaps use long sleep duration 
as a diagnostic tool because it may be secondary to some other 
mental or physiologic disorder.
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