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Shorter sleep duration and better
sleep quality are associated with
greater tissue density in the brain

Hikaru Takeuchi®, Yasuyuki Taki***, Rui Nouchi®™*®, RyoichiYokoyama’, Yuka Kotozaki®,
Seishu Nakagawa®'?, Atsushi Sekiguchi®****, Kunio lizuka®?, Yuki Yamamoto®, Sugiko
Hanawa®, TsuyoshiAraki®?, Carlos Makoto Miyauchi*®, Takamitsu Shinada®, KoheiSakaki®,
Takayuki Nozawa(9?, Shigeyuki Ikeda®®, Susumu Yokota!, Magistro Daniele(9'%, Yuko Sassa’

& Ryuta Kawashima®®*®
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Figure 1. Positive mean diffusivity correlates of the sleep duration (hours). (a) The results shown were obtained
using a threshold of threshold-free cluster enhancement (TFCE) of P < 0.05, based on 5000 permutations.

The results were corrected at the whole brain level. Regions with significant correlations are overlaid on a
“single subject” T1 image of SPM8. The color represents the strength of the TFCE value. Significant positive
correlations with MD were observed in extensive gray and white matter regions that were mainly focused in

the PFC, basal ganglia architecture, and anterior part of the corpus callosum. (b) A scatter plot with a trend

line depicting correlations between mean MD in the largest significant cluster and hours of sleep duration. 95%
confidence intervals for the trend lines are also shown.
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Figure 3. Linear and non-linear associations between sleep duration and psychological variables. Fitted lines and
curves as well as their 95% confidence intervals were added. The association of sleep duration with (a) fatigue state,
(b) novelty seeking, (c) reward dependence, (d) persistence, (e) self-directedness, (f) cooperativeness, (g) self-
transcendence, and (h) Stroop interference.
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(b} novelty seeking, (<) reward dependence, (d) persistence, (e} self-directedness, (f) cooperativeness, (g) self-

transcendence, and (h) Stroop interference.
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Taheri S, Lin L, Austin D,
Young T, Mignot E.

Short sleep duration is
associated with reduced
leptin, elevated ghrelin,
and increased body mass
index.

PLoS Med. 2004
Dec;1(3):e62.

52

3

Adjusted Body Mass Indax
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Figure 2. The Relationship between BMI and Average Nightly Sleep

Mean BMI and standard errors for 45-min intervals of average nighty
sleep after adjustment for age and sex. Average nightly sleep values
predicting lowest mean BMI are represented by the central group.
Average nightly sleep values outside the lowest and highest intervals
are included in those categories. Number of visits is indicated below
the standard error bars. Standard errors are adjusted for within-

:mhjer:t correlation,
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