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Abstract:

Background. Increasing evidence suggests an association between both short and long duration of habitual sleep with adverse
health outcomes.

Obijectives. To assess whether the population longitudinal evidence supports the presence of a relationship between duration of
sleep and all-cause mortality, to investigate both short and long sleep duration and to obtain an estimate of the risk.

Methods. We performed a systematic search of publications using MEDLINE (1966-2009), EMBASE (from 1980), the Cochrane
Library, and manual searches without language restrictions. We included studies if they were prospective, had follow-up >3 years,
had duration of sleep at baseline, and all-cause mortality prospectively. We extracted relative risks (RR) and 95% confidence
intervals (Cl) and pooled them using a random effect model. We carried out sensitivity analyses and assessed heterogeneity and
publication bias.

Results. Overall, the 16 studies analyzed provided 27 independent cohort samples. They included 1,382,999 male and female
participants (follow-up range 4 to 25 years), and 112,566 deaths. Sleep duration was assessed by questionnaire and outcome
through death certification. In the pooled analysis, short duration of sleep was associated with a greater risk of death (RR: 1.12;
95% Cl 1.06 to 1.18; P < 0. 01) with no evidence of publication bias (P = 0.74) but heterogeneity between studies (P = 0.02). Long
duration of sleep was also associated with a greater risk of death (1.30; [1.22 to 1.38]; P < 0.0001) with no evidence of publication
bias (P = 0.18) but significant heterogeneity between studies (P < 0.0001).

Conclusion. Both short and long duration of sleep are significant predictors of death in prospective population studies.

First author Year Sample size Deaths Short Sleep v Reference REFERENCE SHORT SLEEP ?é.s:uél.: Risk

Tsubono 1983 4318 207 <Bv7-Bh = | 1.26 (0.80 to 1.98)
Ruigomez (men) 1985 385 o <y 0k | 1.06 (0.61 to 1.84)
Ruigomez (women) 1885 504 0.68 {0.37 to 1.18)
Gale 1868 1.209 1,158 <Twoh 1 1.00 (0.54 to 1.84)
Kojima (men) 2000 2438 147 } < v Ed j'_ 1.83 (1.1210 3.35)
Kojima (women) 2000 2,884 100 —7] 0.90 (0.50 to 1.61)
Heslop (men) 2002 6,022 2303 1.00 (0.89 10 1.12)
Heslop (women) 2002 1,008 262 <7vEan + 0.98 (0.70 to 1.37)
Kripke (men) 2002 480,841 45,200 — 1.11 (1.04 to 1.17)
Kripke (women) 2002 636,005 32,440 1.07 (1.01 to 1.14)
Malion (men) 2002 206 165 ) 1.1 (0.32 to 3.80)
Mallon (women) 2002 964 101 <Ex7h 1 1.00 (0.58 t0 1.73)
Amagai (men) 2004 4419 289 } <8y 779 - 241 (1.34 10 4.34)
Amagai (women) 2004 6,006 206 — 0.70 (0.21 to 2.35)
Patel 2004 82,660 5409 <5v7h 1.08 (0.96 to 1.22)
Ferrie 2007 9,871 566 <Sv7h 1.25 (0.93 to 1.67)
Hubiin (men) 2007 9,529 1,850 1.26 (1.12 to 1.42)
Hublin (women) 2007 10,2685 1.850 <TvEeh - 1.21 (1.05 to 1.38)
Lan (men) 2007 1,748 816 } <7vEToh - 0.98 (0.76 to 1.26)
Lan (women) 2007 131 522 —t— 1.14 (0.77 to 1.89)
Gangwisch (32-59) 2008 5,808 273 } ST —_ 0.67 (0.43 1o 1.05)
Gangwisch (60-86) 2008 3,083 1,604 = - 1.27(1.07t0 1.52)
Ikehara (men) 2008 41,489 8,548 - 1.28 (1.0110 1.62)
Ikehara (women) 2009 57,145 5,992 <4vTh - 1.28 (1.04 to 1.59)
Stone 2000 8,101 1922 <6v6-8n - 1.02 (0.87 to 1.19)
Combined effect: P < 0.01 1,381,324 112,163 ° 1.12 (1.06 to 1.18)

Heterogeneity: IF = 30%; Q= 394, P=0.02

Publication bias: Egger's test: P=0.74 03
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Figure 2—Forest plot of the sk of death associated with short duration of sleep compared to the reference group in 25 population cohorts from 15 published
prospective studies including 1,381,324 participants and 112,163 events. Resulls are expressed as relative risk (RR) and 95% confidence intervals (35% Cl)
Pooled analysis P < 0.01; heterogeneity test F = 39%, P = 0.02




