SUPPLEMENTAL MATERIAL



Data S1.

Literature Search strategy:

PubMed:

((sleep duration) OR sleep length) AND (((cardiovascular disease) OR myocardial
infarction) OR coronary OR stroke OR death OR mortality OR mortalities OR fatal)
AND (cohort OR prospective OR (follow-up))

Embase:

'sleep'/exp OR sleep AND duration OR (sleep AND length) AND (cardiovascular AND
disease OR (myocardial AND infarction) OR coronary OR stroke OR death OR

mortality OR mortalities OR fatal) AND (cohort OR prospective OR 'follow-up')

Literature Search result:

After exclusion of duplicates and studies that did not fulfill the inclusion criteria, 101
remaining articles seemed to be relevant for this meta-analysis. After evaluating the
full texts of these 101 publications, we excluded 35 articles as follows:

68-77

Ten articles were excluded owing to lack of sufficient data for estimation of RRs.

Three articles "33

were excluded because they reported all-cause mortality or
cardiovascular events combining with other diseases, and another four articles were
excluded because they did not separately report sleep duration 8%, Fourteen studies
were excluded for providing less than three categories of sleep duration 3>%, We also
excluded two reports because only their abstracts were written in English > 1% Two

studies '°" 192 were excluded because they respectively reported the intermediate

follow-up results of the JACC Study and the Whitehall II cohort. After counting one



study obtained by hand searching®’, the final meta-analysis included 67 articles with
141 independent reports. Among these 67 articles, 43 articles with 57 reports provided
statistical effects relevant to the meta-analyses on all-cause mortality 43, 26 articles
with 37 reports on total CVD* 7% 12-14. 17, 18,23,25-28, 31, 33, 34, 38, 44-31 '99 articles with 27
reports on CHD?: 11> 12, 16, 17, 28, 36,44, 46,47, 49-60 ' 310 16 articles with 20 reports on

stroke4’ 12,17, 28,47, 50, 51, 55, 60-67.



Table S1. Sleep duration and all-cause mortality

Author, Age at . .
- . Follow-up Exposure Sex, Sample Sleep corresponding relative . . .
publication year, Study name baseline Exposure . . . Covariates in fully adjusted model
(years) assessment size(cases) categories risk (95% CI)
country (years)
Nisha Aurora et Sleep Heart >40 10.8 Nighttime sleep | Interview Both: 5784 (1509) <7 0.98 (0.87 to 1.10) Age, sex, race, BMI, smoking status, and prevalent
al, 2016, US? Health Study 7-8 1 hypertension, cardiovascular disease, diabetes, AHI,
>9 1.25 (1.05 to 1.47) and antidepressant medications
Wei-Ju Lee etal, | The Social >53 4.7 Nighttime sleep | Interview Both: 937 (72) <6 1.18 (0.66 t0 2.12) Age, sex, body mass index, education years,
2016, Taiwan? Environment 6-7 1 smoking, drinking, and number of chronic diseases,
and Biomarkers >8 2.37 (1.35t04.19) frailty states, use of hypnotics
of Aging Study
Xizhu Wang et al, | Kailuan study 18-98 3.98 Nighttime sleep | Questionnaire | Both: 95903 (1793) <5 1.23 (1.03t0 1.8) Age, sex, family per member monthly income,
2016, China® 6 1.95(0.81t01.12) education level, marital status, smoking status,
7 1 drinking status, physical activity, history of
8 1.06 (0.921t0 1.2) hypertension, diabetes mellitus, and hyperlipidemia
>9 1.65 (1.22 t0 2.22)
Hui Cai et al, Shanghai Male: 40-75 | Male: 6.07 24-hour sleep Interview Both: 113138 (4277) | Both: Both: Age, education, income, smoking, alcohol
2015, China* Women’s and Female: 44- | Female: 7.12 Male: 44590 (1921) | 4-5 1.11 (1.00to 1.23) consumption, tea consumption, comorbidity score,
Men’s Health 79 Female: 68548 6 1.06 (0.97 to 1.16) history of night-shift work, participation in regular
Studies (2356) 7 1 exercise, body mass index, and waist-to-hip ratio,
8 1.15(1.05to0 1.26) cardiovascular disease, upper gastrointestinal tract
9 1.34 (1.17 to 1.54)
>10 1.81 (1.59 to 2.06)
Male: Male:
4-5 1.06 (0.90 to 1.25)
6 1.07 (0.94 to 1.23)
7 1
8 1.13 (1.00 to 1.28)
9 1.34 (1.10to0 1.62)
>10 1.55 (1.29 to 1.86)
Female: Female:
4-5 1.15(1.01t0 1.32)
6 1.06 (0.94 to 1.20)
7 1
8 1.17 (1.04 to 1.32)
9 1.36 (1.13to 1.64)
>10 2.11(1.77 t0 2.52)




Lisette A. Rotterdam 45-98 7.3 Nighttime sleep | Questionnaire | Both: 1734 (154) <6 1.41(0.93t0 2.13) Age, sex, activities of daily living score, current
Zuurbier et al, Study 6-7.5 1 smoking, diabetes, myocardial infarction, stroke,
2015, >7.5 1.10(0.74 to 1.64) cognitive functioning, depressive symptoms, body
Netherlands® mass index, use of sleep medication, possible sleep
apnea, and napping
Martica H. Hall et | Health, Aging 70-79 8.2 Nighttime sleep | Interview Both: 3013 (953) <6 1.06 (0.83t0 1.34) Age, sex, race, education, BMI, smoking status,
al, 2015, US® and Body 6 1.00 (0.82t0 1.22) alcohol consumption, physical activity, consumption
Composition 7 1 per week, site, chronic conditions, medication use
(Health ABC) 8 1.10(0.91t0 1.33)
Study >8 1.23 (0.93 10 1.63)
Naja Hulvej Rod | British 35-55 22 Nighttime sleep | Questionnaire | Male: 6114 (538) Male: Male: Age, employment grade, ethnicity, and marital status
et al, 2014, Whitehall 11 Female: 2984 (266) | <5 1.11 (0.73t0 1.68)
British’ prospective 6 1.23 (1.01 to 1.50)
cohort study 7 1
8 1.18 (0.92 to 1.50)
>9 1.44 (0.59 to 3.50)
Female: Female:
<5 1.21 (0.76 to 1.91)
6 1.14 (0.86 to 1.52)
7 1
8 0.91 (0.63t0 1.30)
>9 1.48 (0.60 to 3.65)
Qian Xiao et al, National 51-72 14 Nighttime sleep | Questionnaire | Both: 239896 <5 1.16(1.10to 1.23) Sex , age, race/ethnicity , marital status, education,
2014, US8 Institutes of (44100) 5-6 1.04(1.02 to 1.06) self-reported health, smoking, smoking dose, years
Health-AARP 7-8 1 since quitting smoking, alcohol drinking, moderate-
Diet and Health >9 1.11(1.06 to 1.19) to-vigorous physical activity, TV viewing, and
Study baseline BMI
Andrea Bellavia | Cohort of 45-83 15 24-hour sleep Questionnaire | Both: 70973 (14575) | <6 1.25(1.13t0 1.37) Sex, age , body mass index , smoking status and
et al, 2014, Swedish Men 6-6.5 1.10(1.04 t0 1.17) pack-years of smoking , alcohol consumption, total
Sweden® and the Swedish 6.6-7.4 1 physical activity, and educational level, total physical
Mammography 7.5-8 1.03(0.98 to 1.08) activity
Cohort >8 1.14(1.05 to 1.24)




Christopher A. 45 and Up Study | >45 2.8 24-hour sleep Questionnaire | Both: 227815 (8782) | <6 1.13(1.01 to 1.25) Age, sex, marital status, private health insurance,
Magee et al, 6 0.99(0.91 to 1.06) smoking status, alcohol consumption, body mass
2013, Australia®® 7 1 index, sufficient physical activity, and baseline health
8 1.02(0.96 to 1.08) status
9 1.04(0.96 to 1.12)
>10 1.26(1.16 to 1.36)
Garde AH et al, Copenhagen 40-59 30 24-hour sleep Questionnaire | Both: 4943 (2663) <6 1.06(0.90 to 1.25) Age, BMI, systolic BP, diastolic BP, diabetes ,
2013, Denmark* | Male Study 6-7 1 hypertension , physical fitness , alcohol use,
>8 0.99(0.84 to 1.09) smoking, leisure-time physical activity, and social
class
Masako Kakizaki | Ohsaki Cohort 40-79 10.8 24-hour sleep Questionnaire | Both: 49256 (8447) <6 1.01 (0.93 to 1.09) Age, sex, total caloric intake, body mass index,
etal, 2013, Study 7 1 marital status, level of education, job status, history
Japan'2 8 1.07 (1.01to 1.14) of myocardial infarction, history of cancer, history of
9 1.14 (1.06 to 1.24) stroke, history of hypertension, history of diabetes
>10 1.37 (1.27 t0 1.47) mellitus, smoking status, alcohol drinking, time spent
walking, perceived mental stress, self-rated health,
physical function
Yohwan Yeo et Korean Multi- >20 9.44 24-hour sleep Interview Both: 13164 (1580) Both: Both: Age, sex, educational attainment, body mass index,
al, 2013, Korea'® | center Cancer Male: 5447 (923) <5 1.21 (1.03t0 1.41) cigarette smoking, alcohol consumption, past history
Cohort study Female: 7717 (657) 6 1.10 (0.95t0 1.27) of hypertension, type 2 diabetes, CVD and metabolic
7 1 syndrome
8 1.03 (0.89to 1.19)
9 1.36 (1.11to 1.67)
>10 1.36 (1.07 to 1.72)
Male: Male:
<5 1.10 (0.89 to 1.36)
6 1.09 (0.90 to 1.30)
7 1
8 1.02 (0.85t0 1.23)
9 1.28 (0.97 to 1.69)
>10 1.15 (0.85 to 1.56)
Female: Female:
<5 1.41 (1.12 t0 1.79)
6 1.16 (0.92 to 1.46)
7 1
8 1.03 (0.81 to 1.30)
9 1.50 (1.11 to 2.02)
>10 1.87 (1.28't0 2.73)




Hsi-Chung Chen | Shih-Pai Sleep >65 9 Nighttime sleep | Interview Both: 4064 (1004) <4 1.00 (0.75t0 1.33) Sex, age, education, marital status, living status,
et al, 2013, Study 5 0.92 (0.74 to 1.15) depression, body mass index, insomnia, hypnotics
Taiwan 6 0.88 (0.73 t0 1.06) use, total sleep time, excessive daytime sleepiness,
7 1 pain, smoking, alcohol drinking, snorers, diabetes
8 1.26 (1.04 to 1.53) mellitus, hypertension, cardiovascular disease,
9 1.66 (1.28t0 2.17) stroke, and gouty arthritis
Kyu-In Jung et al, | Rancho 60-96 19 Nighttime sleep | Questionnaire | Male: 889 (632) Male: Male: Age, nap duration, Beck Depression Inventory (only
2013, US® Bernardo Study Female: 1112 (592) <6 0.98 (0.67 to 1.43) in men), education (only in men), exercise (only in
6.0-6.9 1.12 (0.85t0 1.48) men), smoking (only in women), alcohol
7.0-7.9 1 consumption, and medical history of hypertension,
8.0-8.9 0.98 (0.79t0 1.22) diabetes, coronary heart disease, stroke, and cancer,
>9 1.09 (0.82 t0 1.45) sleep-related medications (sedating antidepressants,
Female: Female: antianxiety drugs, and hypnotics) and
<6 1.11 (0.77 to 1.60) postmenopausal estrogen (only in women)
6.0-6.9 1.17 (0.851t0 1.61)
7.0-7.9 1
8.0-8.9 1.19 (0.90 to 1.57)
>9 1.51 (1.05t0 2.18)
Lauren Hale et al, | Women’s 50-79 12-15 Nighttime sleep | Questionnaire | Female: 3942 (335) <5 1.01 (0.68 to 1.51) Age, ethnicity, education, income, fibrinogen, body
2013, US?® Health Initiative 6 0.94 (0.71t0 1.24) mass index, low physical exercise, high alcohol
(WHI) clinical 7-8 1 intake, ever smoke, elevated blood pressure, diabetes,
trial (CT) and >9 1.55 (0.92 to 2.60) depression, general health, life satisfaction scale
observational
study (OS)
Yeonju Kim et al, | Multiethnic 45-75 12.9 24-hour sleep Questionnaire | Male: 61936 (10738) | Male: Male: 5-year age groups at cohort entry, sex, ethnicity,
2013, USY Cohort Study Female: 73749 <5 1.15(1.06 to 1.23) education, marital status, history of hypertension or
(8597) 6 1.04 (0.99 to 1.10) diabetes at enrollment, alcohol consumption, energy
7 1 intake, body mass index, physical activity, hours
8 1.07 (1.01t0 1.12) spent daily watching television, and smoking history
>9 1.19 (1.12t0 1.27)
Female: Female:
<5 1.15 (1.06 to 1.23)
6 1.05(0.99t0 1.12)
7 1
8 1.02 (0.96 to 1.08)
>9 1.22 (1.13t01.31)




Ying Li et al, SAKU cohort 20-79 7 Nighttime sleep | Questionnaire | Both: 9455 (male: Male: Male: Age, body mass index, systolic blood pressure,
2013, Japan?® 181; female: 131) <5 1.44 (0.65 to 3.19) diastolic blood press, smoking status, drinking habits
6 0.86 (0.50 to 1.48) and physical activity
7 1
8 1.05 (0.72 to 1.53)
9 1.70 (1.07 to 2.70)
Female: Female:
<5 1.01 (0.42 to 2.39)
6 1.01 (0.42 to 2.39)
7 1
8 1.01 (0.63 to 1.60)
9 1.85(1.09 to 3.13)
Jiska Cohen- Cross-Sectional | 75-94 20 Nighttime sleep | Interview Both: 1166 (1108) <7 0.98(0.84 t0 1.13) Age, sex, country of origin, education, financial
Mansfield et al, and 7-9 1 status, having children, demographics, health and
2012, Israel® Longitudinal >9 1.32(1.09 to 1.58) function variables
Aging Study
Chul Woo Rhee | Seoul Male 40-59 15 24-hour sleep Questionnaire | Male: 14095 (935) <5 1.53(1.11t0 2.12) Age, smoking, alcohol drinking, BMI, regular
etal, 2012, Cohort Study 6-7 1.04 (0.88t0 1.22) exercise, education level, hypertension, diabetes
Korea? >8 1 mellitus
Castro-Costa et Bambui Health | >60 75 Nighttime sleep | Interview Both: 1512 (440) <6 1.09 (0.78 to 1.53) Age, schooling marital status, working status,
al, 2011, Brasil®* | and Ageing 6-7 0.84 (0.60t0 1.17) education, alcohol consumption, coffee consumption,
Study (BHAS) 7-8 1 smoking, physical exercises, depressive symptoms,
8-9 1.31(0.97 t0 1.78) cognitive functioning, psychoactive medications,
>9 1.53 (1.12 t0 2.09) physical functioning, arthritis ascertainment, systolic

blood pressure, high-density lipoprotein cholesterol
ratio, diabetes mellitus and body mass index




Li Qiu et al, Chinese >65 3 24-hour sleep Interview Both: 20143 (8254) Both: Both: Age, ethnicity, urban—rural residence, and geographic
2011, China? Longitudinal Male: 8774 (3343) <5 0.97 (0.88 t0 1.08) region, SES, family/social support, and health
Healthy Female: 11369 6 1.05 (0.95t0 1.16) practices, health condition
Longevity (4911) 7 1.00 (0.90to 1.11)
Survey 8 1
9 0.95 (0.83t0 1.07)
>10 1.09 (1.00 to0 1.18)
Male: Male:
<5 1.17 (1.01 t0 1.38)
6 1.06 (0.91 to 1.25)
7 1.17 (0.99 to0 1.37)
8 1
9 1.08 (0.89t0 1.31)
>10 1.22 (1.08 to 1.38)
Female: Female:
<5 0.85 (0.75t0 0.98)
6 1.02 (0.90 to 1.15)
7 0.88 (0.76 to 1.01)
8 1
9 0.86 (0.72 t0 1.02)
>10 1.00 (0.90to 1.11)
Erkki Kronholm 25-59,30-64 | 29-34 Nighttime sleep | Questionnaire | Male: 11373 (5241) | Male: Male: Age, smoking, BMI, systolic blood pressure and total
et al, 2011, Female: 11917 <5 1.32(1.15 to 1.50) cholesterol
Finland? (3747) 6 1.09(0.99 to 1.20)
7-8 1
9 1.1 (0.99 to 1.21)
>10 1.61(1.36 to 1.89)
Female: Female:
<5 1.25 (1.08 to 1.44)
6 1.14 (1.03 to 1.26)
7-8 1
9 1.18(1.05t0 1.32)
>10 1.62(1.37 t0 1.91)




Arthur Eumann >60 6.8 24-hour sleep Interview Both: 3820 (897) Both: Both: Age, BMI, educational level, municipality of
Mesas et al, 2010, <5 1.42 (1.04 to 1.96) residence, physical activity, smoking, alcohol
Spain?* 6 1.23 (0.90 to 1.69) consumption, coffee consumption, social links,
7 1 perceived health, MEC score, depression, SF-36 PCS
8 1.34 (1.02 t0 1.76) and MCS scores, IADL limitations, hypertension,
9 1.48 (1.12 to 1.96) ischemic heart disease, stroke, diabetes mellitus,
10 1.73 (1.30to 2.29) cancer at any site, chronic obstructive pulmonary
>11 1.66 (1.23t0 2.24) disease, Parkinson’s disease, arousal from sleep at
night, and use of anxiolytic medication
Kuo-Liong Chien | Chin-shan 35 15.9 Nighttime sleep | Interview Both: 3430 (901) <5 1.15 (0.90 to 1.46) Age, sex, BMI, smoking, current alcohol
et al, 2010, Community 6 0.97 (0.79 to 1.21) drinking, marital status, education level,
Taiwan® Cardiovascular 7 1 occupation, regular exercise, family history of
Cohort Study 8 1.04 (0.86 to 1.27) coronary heart disease, hypertension, diabetes,
>9 1.34 (1.08 to 1.67) cholesterol, HDL, triglyceride, glucose, and uric
acid level
Katie L. Stone et | Study of >69 7 Nighttime sleep | Questionnaire | Female: 8101 (1922) | nighttime nighttime sleep: Age, body mass index, history of at least one medical
al, 2009, US? Osteoporotic and 24-hour sleep: 1.02 (0.87 t0 1.19) condition including diabetes mellitus, Parkinson’s
Fractures sleep <6 1 disease, dementia, chronic obstructive pulmonary
prospective 6-8 1.16 (0.97 to 1.39) disease, non-skin cancer, and osteoarthritis, history
cohort study >8 24h sleep: of cardiovascular disease, history of hypertension,
24h sleep: | 0.95 (0.76 to 1.18) walks for exercise, alcohol use, smoking status,
<6 1.07 (0.94 t0 1.22) depression, cognitive impairment, estrogen use, and
6-8 1 benzodiazepine use
8-9 1.28 (1.08 to 1.52)
9-10 1.58 (1.27 to 1.95)

>10




Etsuji Suzuki et
al, 2009, Japan?’

Shizuoka Study

65-85

5.3

Nighttime sleep

Questionnaire

Both: 11395 (1004)
Male: 5825 (689)
Female: 5570 (315)

Both:

0.92 (0.66 to 1.28)
1.06 (0.80 to 1.39)
1

1.36 (1.09 to 1.70)
1.41 (1.05 to 1.90)
1.96 (1.49to 2.57)
Male:

1.08 (0.72t0 1.61)
1.05(0.75t0 1.47)
1

1.36 (1.04 t0 1.78)
1.52 (1.08 to 2.15)
1.86 (1.34 to 2.56)
Female:

0.71 (0.39t0 1.29)
1.08 (0.67 to 1.74)
1

1.39 (0.92 to 2.09)
1.15 (0.64 to 2.09)
2.27 (1.37 t0 3.76)

Age, sex (only in the models for all participants),
body mass index, smoking status, alcohol
consumption, the frequency of physical activity,
socioeconomic status, and mental health,
hypertension and diabetes mellitus

Satoyo Ikehara et
al, 2009, Japan?®

JACC Study

40-79

14.3

24-hour sleep

Questionnaire

Male: 41489 (8548)
Female: 57145
(5992)

Male:

1.29 (1.02 to 1.64)
1.02 (0.90 to 1.16)
1.08 (1.00 to 1.16)
1

1.06 (1.00 t0 1.12)
1.13 (1.05t0 1.22)
1.41 (1.29 to 1.54)
Female:

1.28 (1.03 to 1.60)
1.11 (0.98 to 1.25)
1.05 (0.97 to 1.14)
1

1.16 (1.08 to 1.24)
1.32 (1.20 to 1.45)
1.56 (1.40 to 1.75)

Age, body mass index (quintiles), history of
hypertension, history of diabetes, alcohol
consumption, smoking, education level, hours of
exercise, hours of walking, regular employment,
perceived mental stress, depressive symptoms and
frequency of fresh fish intake




James E. NHANES I 32-86 8-10 Nighttime sleep | Interview Both: 9789 (1877) <5 1.17 (0.99 to 1.39) Age, physical activity, smoking, depression, sex,
Gangwisch et al, | Epidemiologic 6 0.95(0.81t0 1.11) education, living alone, low income, daytime
2008, US® Follow-up 7 1 sleepiness, nighttime awakening, ethnicity, and
Study 8 1.23 (1.08 to 1.39) sleeping pill use, body weight, diabetes, and
>9 1.34 (1.15 to 1.56) hypertension, general health and cancer
Christer Hublin et | Finnish Twin >18 22 24-hour sleep Questionnaire | Male: 10140 (2023) | Men: Men: Age, education, marital status, working status, social
al, 2007, Cohort Female: 11128 <7 1.26 (1.11t0 1.43) class, BMI, smoking status, binge drinking, grams of
Finland*° (1672) 7-8 1 alcohol consumed daily, conditioning physical
>8 1.24 (1.09to 1.41) activity, and life satisfaction
Women: Women:
<7 1.21 (1.05 to 1.40)
7-8 1
>8 1.17 (1.03t0 1.34)
Tzuo-Yun Lan et | Survey of >64 8.4 Nighttime sleep | Interview Male: 1748 (816) Male: Male: Age at 1993, marital status, monthly income,
al, 2007, Health and Female: 1331 (522) <7 0.98 (0.76 to 1.25) cigarettes smoking, alcohol consumption, body mass
Taiwan® Living Status of 7-7.9 1 index, exercise, disease history, depression,
the Elderly in 8-8.9 1.09 (0.89 t0 1.33) afternoon nap duration
Taiwan 9-9.9 1.14 (0.91t0 1.42)
>10 1.51(1.19t0 1.92)
Female: Female:
<7 1.14 (0.77 to 1.67)
7-7.9 1
8-8.9 1.36 (1.01to 1.84)
9-9.9 1.86 (1.36 to 2.53)
>10 2.06 (1.50 to 2.83)
Yoko Amagai et | Jichi Medical 19-93 8.2 Nighttime sleep | Interview Male: 4419 (289) Male: Male: Age, systolic blood pressure, total cholesterol, body
al, 2004, Japan®? | School Cohort Female: 6906 (206) <5.9 24 (1.3t04.2) mass index, smoking habits, alcohol drinking habits,
Study 6.0-6.9 1.1(0.7t0 1.8) education, and marital status
7.0-7.9 1
8.0-8.9 0.9(0.6t01.2)
9.0- 1.1 (0.8to0 1.6)
Female: Female:
-5.9 0.7 (0.2t0 2.3)
6.0-6.9 1.3(0.8t02.1)
7.0-7.9 1
8.0-8.9 1.1 (0.8t0 1.6)
>9.0 1.5(1.0to 2.4)




Sanjay R. Patel et | Nurses’ Health | 30-55 14 24-hour sleep Questionnaire | Female: 82969 Female: Female: Age, smoking status, alcohol consumption, physical
al, 2003, US* Study (NHS) (5409) <5 1.08 (0.96 t0 1.22) activity, depression, history of snoring, body mass
Cohort 6 0.99 (0.92 to 1.06) index, history of cancer, cardiovascular disease,
7 1 hypertension, or diabetes, and shift-working history
8 1.11 (1.03t0 1.19)
>9 1.40 (1.25 to 1.55)
Genc Burazeri et | Kiryat Yovel >50 10 Nighttime sleep | Questionnaire | Male: 841 (198) nighttime nighttime sleep: Men: age, self-appraised health, activities of daily
al, 2003, Israel** | Community and 24-hour Female:1001 (205) sleep: Male: living, CHD, alcohol consumption, systolic blood
Health Study sleep Male: 1 pressure, homocysteine and glucose, siesta and its
<6 1.25(0.83 t0 1.87) duration
6-8 1.91(1.16 to 3.13) women: age, diabetes, congestive heart failure, BMI,
>8 Female: systolic blood pressure, and albumin, siesta and its
Female: 1 duration
<6 0.80(0.54 to0 1.17)
6-8 1.08(0.70 to 1.66)
>8 24h sleep :
24hsleep: | Male:
Male : 1
<6 1.41 (0.83 to 2.39)
6-8 2.13(1.23t03.71)
>8 Female:
Female: 1
<6 0.64 (0.42 to 0.97)
6-8 0.80 (0.51to 1.24)
>8
Aya Goto et al, >65 12 Nighttime sleep | Questionnaire | Male: 251 (139) Male: Male: Women: exercise, smoking, drinking, and social role,
2003, Japan® Female: 473 (166) <6 1.29(0.50 to 3.34) age, presence of spouse, education, and working
6-7 1 status, activities of daily living, hearing, vision, and
>7 1.54(0.92 to 2.58) basic activities of daily living, body mass index,
Female: Female: hemoglobin, serum albumin, total cholesterol,
<6 2.62(1.36 t0 5.07) creatinine, blood pressure, and electrocardiograph
6-7 1 abnormality
>7 1.40(0.91 to 2.15) Men: exercise, smoking, drinking, and social role,

age, presence of spouse, education, and working
status, cerebrovascular disease, hypertension,
activities of daily living, hearing, vision, and basic
activities of daily living, body mass index,
hemoglobin, serum albumin, total cholesterol,
creatinine, blood pressure, and electrocardiograph
abnormality




L. MALLON et 45-65 12 Nighttime sleep | Questionnaire | Male: 906 (165) Male: Male: Age
al, 2002, Female: 964 (101) <6 1.1(0.6t0 7.0)
Sweden® 6-8 1
>8 2.0(1.2t03.2)
Female: Female:
<6 1.0 (0.6 to 1.8)
6-8 1
>8 1.3 (0.6 t0 2.6)
Daniel F. Kripke | Cancer 30-102 6 Nighttime sleep | Questionnaire | Male: 480841 Male: Male: Age, race education, occupation, marital status,
et al, 2002, US*” | Prevention (45199) 3 1.19(0.96 to 1.47) exercise level, smoking at intake, years of smoking,
Study Il Female: 636095 4 1.17(1.06 to 1.28) churchgoing, fat in diet, fiber in diet, insomnia
(32440) 5 1.11(1.05t0 1.18) frequency, health, body mass index, leg pain, history
6 1.08(1.04 to 1.11) of heart disease, history of hypertension, history of
7 1 cancer, history of diabetes, history of stroke, history
8 1.12(1.09 to 1.15) of bronchitis, history of emphysema, history of
9 1.17(1.13t0 1.21) kidney disease, medications
>10 1.34(1.28 to 1.40)
Female: Female:
3 1.33(1.08 to 1.64)
4 1.11(1.01 to 1.22)
5 1.07(1.01 to 1.13)
6 1.07(1.03 to 1.11)
7 1
8 1.13(1.09 to 1.16)
9 1.23(1.17 to 1.28)
>10 1.41(1.34 to 1.50)
Pauline Heslop et 65 25 24-hour sleep Questionnaire | Male: 5819 (2303) Male: Male: Age, marital status, social class, known risk factors
al, 2002, British3® Female: 978(262) <7 1.00(0.89t0 1.12) for disease and self-perceived stress
7-8 1
>8 0.81(0.67 t0 0.97)
Female: Female:
<7 0.98(0.70 to 1.37)
7-8 1
>8 1.20(0.71 to 2.04)




Masayo Kojima 20-67 11.9 Nighttime sleep | Questionnaire | Male: 2438 (149) Male: Male: Baseline age, present and past history of
et al, 2000, Female: 2884(109) -6.9 1.93(1.12 to 3.35) hypertension, cerebrovascular, heart and renal
Japan® 7.0-8.9 1 diseases and diabetes, and use of sleeping pills
9.0-9.9 1.15(0.74 to 1.77) (smoking and drinking habits only in males)
10.0- 1.77(0.88 to 3.54)
Female: Female:
-6.9 0.90(0.50 to 1.61)
7.0-8.9 1
9.0-9.9 1.07(0.58 to 1.95)
10.0- 0.40(0.06 to 2.92)
Catharine Gale et >65 23 Nighttime sleep | Interview Both: 1229 (1158) <7 1.0(0.7t0 1.4) Age, sex, geriatrician’s diagnoses of illness, social
al, 1998, British* 8 0.8 (0.71t01.0) class, systolic blood pressure, and body mass index
9 1
10 1.2 (1.0to 1.4)
11 1.3(1.0to 1.7)
>12 1.7 (1.2t0 2.5)
Ana Ruigomez et | Health Interview | 65 4.6 24-hour sleep Interview Both: 1219 (224) Both: Both: Age, sex, education level and self perceived health
al, 1995, Spain** | Survey of Male: 470 (115) <7 0.83(0.56 to 1.23) status
Barcelona Female: 749(109) 7-9 1
>9 1.37(0.89 to 2.11)
Male: Male:
<7 1.06(0.61 to 1.83)
7-9 1
>9 1.30(0.71 to 2.38)
Female: Female:
<7 0.66(0.37 to 1.16)
7-9 1
>9 1.46(0.79 to 2.70)
Yoshitaka National >40 4 Nighttime sleep | Questionnaire | Both: 4318 (207) <6 1.26(0.81 to 1.97) Age, sex
Tsubono et al, Collaborative 7-8 1
1993, Japan* Cohort Study >9 1.58(1.16 to 2.15)
Roger Rumble et | Nottingham >65 5 24-hour sleep Interview Both: 1042 (352) <4 1.12(0.47 to 2.69) Sex, sleep pills, health
al, 1992, Longitudinal 4,0-9.9 1
England*® Study of >10 1.60(0.74 to 3.47)
Activity

AHI; apnea hypopnea index, BMI; body mass index, BP; blood pressure, CVD; cardiovascular disease, CHD; coronary heart disease, HDL; high density lipoprotein, MEC; mini ex-amen cognoscitivo, MCS; mental component summary, PCS; physical

component summary, SES; socioeconomic status, SF-36; 36-item short form surve




Table S2. Sleep duration and total cardiovascular disease

Author, Age at CvD . .
- ) Follow-up Exposure L Sex, Sample Sleep corresponding relative . . .
publication year, Study name baseline Exposure incidence or . i . Covariates in fully adjusted model
(years) assessment ) size(cases) categories risk (95% CI)
country (years) mortality
Francesco MONICA 35-74 17 Nighttime sleep | Questionnaire | Incidence Male: 2277 (293) <6 1.14 (0.84 t0 1.53) Age, systolic BP, total cholesterol,
Gianfagna et al, Brianza and 7-8 1 HDL cholesterol, diabetes, smoking
2016, Italy* PAMELA >9 1.55 (1.08 to 2.21) habits, and educational level, sleep
disturbances, LTPA and depression
Hui Cai et al, Shanghai Male: 40-75 male: 6.07 24-hour sleep Interviews Mortality Both: 113138 (1389) | Both: Both: Age, education, income, smoking,
2015, China* Women’s and | Female: 44-79 | Female: 7.12 4-5 1.05 (0.87-1.26) alcohol consumption, tea
Men’s Health 6 1.10 (0.94-1.29) consumption, comorbidity score,
Studies 7 1 history of night-shift work,
8 1.22 (1.051t0 1.43) participation in regular exercise,
9 1.47 (1.17 to 1.85) body mass index, and waist-to-hip
>10 2.04 (1.65 to 2.53) ratio, cardiovascular disease, upper
Male: Male: gastrointestinal tract
4-5 1.09 (0.82 to 1.46)
6 1.06 (0.83to 1.34)
7 1
8 1.25 (1.00 to 1.56)
9 1.68 (1.23 to 2.30)
>10 1.58 (1.14 t0 2.18)
Female: Female:
4-5 1.02 (0.80 to 1.30)
6 1.12 (0.91 to 1.39)
7 1
8 1.20 (0.96 to 1.50)
9 1.28 (0.91t0 1.82)
>10 2.64 (1.99 to 3.52)
Catarina Canivet | Malmo Diet | 45-64 12 Nighttime sleep | Questionnaire | Incidence Male: 5875 (952) Male: Male: Age
et al, 2014, and Cancer Female: 7742 (650) | <6 1.1(0.96t01.3)
Sweden® Study 7-8 1
>9 1.3(1.01to 1.7)
Female: Female:
<6 1.3(1.1to 1.5)
7-8 1
>9 15(1.1to2.1)




Qian Xiao et al, National 51-72 14 Nighttime sleep | Questionnaire | Mortality Both: 239896 <5 1.25(1.13t0 1.38) Sex , age, race/ethnicity, marital
2014, US® Institutes of (11635) 5-6 1.06(1.02 to 1.10) status, education, self-reported
Health- 7-8 1 health, smoking, smoking dose, years
AARP Diet >9 1.07(0.97 to 1.17) since quitting smoking, alcohol
and Health drinking, moderate-to-vigorous
Study physical activity, TV viewing, and
baseline BMI
Naja Hulvej Rod | British 35-55 22 Nighttime sleep | Questionnaire | Mortality Male: 6114 (167) Male: Male: Age, employment grade, ethnicity,
et al, 2014, Whitehall 11 Female: 2984 (54) <6 1.18 (0.87 t0 1.63) and marital status
British’ prospective 7-8 1
cohort study >9 1.61 (0.40 to 6.59)
Female: Female:
<6 1.81 (1.05 to 3.10)
7-8 1
>9 NA(n=0)
Andrea Bellavia Cohort of 45-83 15 24-hour sleep Questionnaire | Mortality Both: 70973 (3981) | <6 1.44(1.20 to 1.73) Sex, age, body mass index ,smoking
et al, 2014, Swedish Men 6-6.5 1.23(1.09 to 1.38) status and pack-years of smoking,
Sweden® and the 6.6-7.4 1 alcohol consumption, total physical
Swedish 7.5-8 1.02(0.92t0 1.12) activity, and educational level, total
Mammaograp >8 1.11(0.951t0 1.31) physical activity
hy Cohort
Megan Sands- Women’s 50-79 10.3 Nighttime sleep | Questionnaire | Incidence Female: 86329 <5 1.06(0.96 to 1.16) Age, race, education, income,
Lincoln et al, Health (7257) 6 1.00(0.95 to 1.06) smoking, BMI, physical activity,
2013, US* Initiative 7-8 1 alcohol intake, depression, diabetes,
Observationa 9 0.95(0.83 t0 1.08) high blood pressure, hyperlipidemia,
| Study >10 1.23(0.89 to 1.70) comorbid conditions
Anna Westerlund | National >18 13.2 24-hour sleep Questionnaire | Incidence CVD incidence, <5 1.05 (0.88 to 1.26) Age, sex, education, employment
et al, 2013, March and mortality | Both: 41192 (4031) | 6 0.97 (0.86 to 1.09) status, smoking, alcohol, snoring,
Sweden*’ Cohort Study 7 1 work schedule, depressive
>8 1.00 (0.89t0 1.13) symptoms, self-rated health, physical
CVD mortality, 5 1.11 (0.76 to 1.64) activity, BMI, diabetes, lipid
Both: 41192 (857) 6 1.17 (0.88 to 1.55) disturbance, and hypertension
7 1
>8 1.12 (0.85t0 1.47)




Elizabeth G. 45 and Up >45 2.3 Nighttime sleep | Questionnaire | Incidence Both: 156902 (4852) | <6 1.03 (0.88t0 1.21) Age, sex, education, marital status,
Holliday et al, Study 6 1.06 (0.96 t0 1.17) residential remoteness, alcohol
2013, Australia*® 7 1 consumption, smoking status, health
8 0.98 (0.91 to 1.05) insurance status, income, body mass
9 0.98 (0.89 to 1.09) index, physical activity and baseline
>10 1.00 (0.88t0 1.14) health status
Yeonju Kim et al, | Multiethnic 45-75 12.9 24-hour sleep Questionnaire | Mortality Male: 61936 (3772) | Male: Male: 5-year age groups at cohort entry,
2013, USY’ Cohort Study Female: 73749 <5 1.13 (1.00 to 1.28) sex, ethnicity, education, marital
(2838) 6 1.01 (0.92t0 1.11) status, history of hypertension or
7 1 diabetes at enrollment, alcohol
8 1.05(0.96 to 1.14) consumption, energy intake, body
>9 1.22 (1.09 to 1.35) mass index, physical activity, hours
Female Female: spent daily watching television, and
<5 1.20 (1.05 to 1.36) smoking history
6 1.06 (0.96 to 1.18)
7 1
8 1.08 (0.98 to 1.20)
>9 1.29 (1.13t0 1.47)
Hsi-Chung Chen | Shih-Pai >65 7 Nighttime sleep [ Interviews Mortality Both: 4064 (259) <4 1.05 (0.61t0 1.79) Sex, age, education, marital status,
et al, 2013, Sleep Study 5 0.95 (0.62 to 1.48) living status, depression, body mass
Taiwan4 6 0.79 (0.54 to 1.16) index, insomnia, hypnotics use, total
7 1 sleep time, excessive daytime
8 1.36 (0.92 t0 2.01) sleepiness, pain, smoking, alcohol
9 2.36 (1.46 to 3.80) drinking, snorers, diabetes mellitus,

hypertension, cardiovascular disease,
stroke, and gouty arthritis




Yohwan Yeo et Korean >20 9.44 24-hour sleep Interviews Mortality Both: 13164 (363) Both: Both: Age, sex, educational attainment,
al , 2013, Korea®® | Multi-center Male: 5447 (169) <5 1.40 (1.02 t0 1.93) body mass index, cigarette smoking,
Cancer Female: 7717 (194) |6 1.25 (0.92 to0 1.69) alcohol consumption, past history of
Cohort study 7 1 hypertension, type 2 diabetes, CVD
8 1.04 (0.76 to 1.42) and metabolic syndrome
9 1.26 (0.81 to 1.96)
>10 1.37 (0.82 to 2.29)
Male: Male:
<5 1.43 (0.89 to 2.30)
6 1.21 (0.77 to 1.91)
7 1
8 1.06 (0.68 to 1.67)
9 1.05 (0.51 to 2.19)
>10 1.53 (0.79 to 2.95)
Female Female:
<5 1.48 (0.97 to 2.28)
6 1.32 (0.87 to 2.00)
7 1
8 1.00 (0.64 to 1.55)
9 1.40 (0.80 to 2.46)
>10 1.13 (0.48 to 2.67)
Masako Kakizki Ohsaki 40-79 10.8 24-hour sleep Questionnaire | Mortality Both: 49256 (2549) | <6 1.10 (0.96 to 1.28) Age, sex, total caloric intake, body
et al, 2013, Cohort Study 7 1 mass index in, marital status, level of
Japan*? 8 1.21 (1.08 to 1.36) education, job status , history of
9 1.32 (1.15t0 1.52) myocardial infarction, history of
>10 149 (1.30to0 1.71) cancer, history of stroke, history of

hypertension, history of diabetes
mellitus, smoking status, alcohol
drinking, time spent walking,
perceived mental stress, self-rated
health, physical function




Ying Li et al, SAKU cohort | 20-79 7 Nighttime sleep | Questionnaire | Mortality Both: 9455 (NA) Male: Male: Age, body mass index, systolic blood
2013, Japan?® <5 1.57 (0.35t0 7.15) pressure, diastolic blood press,
6 0.60 (0.17 to 2.15) smoking status, drinking habits and
7 1 physical activity
8 1.04 (0.49 t0 2.21)
>9 2.73(1.22t0 6.11)
Female Female:
<5 0.80 (0.18 t0 3.47)
6 0.91 (0.38t0 2.23)
7 1
8 1.13 (0.57 t0 2.23)
>9 1.72 (0.76 to 3.89)
Marieke P. MORGEN 20-65 11.9 24-hour sleep Questionnaire | Incidence Both: 20432 (1486) | <6 1.11 (0.97 to 1.27) Age, sex, smoking, alcohol, coffee,
Hoevenaar-Blom | Study 7 1 subjective health, educational level,
et al, 2011, 8 0.95 (0.84 to 1.08) BMI, total-/HDL cholesterol ratio,
Netherlands* >9 0.96 (0.77 t0 1.18) systolic blood pressure, CVD risk
factor medication, and prevalence of
type 2 diabetes
Yuko Hamazaki 35-54 14 24-hour sleep Questionnaire | Incidence Male: 2282 (64) <6 3.49(1.30 t0 9.40) Age, type of job, working hours,
et al, 2011, 6-6.9 1.11(0.55 to 2.25) mental workload, body mass index,
Japan® 7-7.9 1 mean blood pressure, HbAlc, total
>8 1.71(0.90 to 3.24) cholesterol, current smoking habit,
drinking habit, leisure-time physical
activity , medication for
hypertension, diabetes, and
hypercholesterolemia
Erkki Kronholm 25-59,30-64 29-34 Nighttime sleep | Questionnaire | Mortality Male: 10851 (1830) | Male: Male: Age, smoking, BMI, systolic blood
et al, 2011, Female: 11633 <5 1.20 (0.96 to 1.50) pressure and total cholesterol
Finland® (1344) 6 1.12 (0.96 to 1.31)
7-8 1
9 0.95(0.80to 1.14)
>10 1.27 (0.94 to 1.75)
Female: Female:
<5 1.33 (1.06 to 1.67)
6 1.20 (1.01t0 1.42)
7-8 1
9 1.20 (1.00 to 1.45)
>10 1.76 (1.34 t0 2.32)




Kuo-Liong Chien | Chin-shan >35 15.9 Nighttime sleep | Interview Incidence Both: 3430 (420) <5 0.94 (0.65 to 1.35) Age, sex, BMI, smoking, current
et al, 2010, Community 6 0.91 (0.67 to 1.24) alcohol drinking, marital status,
Taiwan® Cardiovascul 7 1 education level, occupation, regular
ar Cohort 8 1.05 (0.80 to 1.39) exercise, family history of coronary
study >9 1.12 (0.81 to 1.55) heart disease, baseline hypertension,
diabetes, cholesterol, HDL,
triglyceride, glucose, and uric acid
level
Yoko Amagai et | Jichi Medical | 18-90 10.7 Nighttime sleep | Interview Incidence Male: 4413 (255) Male: Male: Age, systolic blood pressure, total
al, 2010, Japan®* | School Female: 6954 (226) | <5.9 214 (1.11t04.13) cholesterol, body mass index,
Cohort Study 6.0-6.9 1.04 (0.61 t0 1.76) smoking habits, and alcohol drinking
7.0-7.9 1 habits
8.0-8.9 0.98 (0.69 to 1.40)
9.0 1.33(0.93101.92)
Female: Female:
<5.9 1.46 (0.70 to 3.04)
6.0-6.9 0.64 (0.38t0 1.10)
7.0-7.9 1
8.0-8.9 0.85 (0.60 to 1.20)
9.0 1.28 (0.88t0 1.87)
Katie L. Stone et | Study of >69 7 Nighttime sleep | Questionnaire | Mortality Female: 8101 (723) | <6 1.03 (0.80t0 1.31) Age, body mass index, history of at
al, 2009, US?* Osteoporotic and 24-hour 6-8 1 least one medical condition including
Fractures sleep >8 1.21 (0.92to0 1.61) diabetes mellitus, Parkinson’s
Prospective disease, dementia, chronic
Cohort study obstructive pulmonary disease, non-

skin cancer, and osteoarthritis,
history of cardiovascular disease,
history of hypertension, walks for
exercise, alcohol use, smoking status,
depression, cognitive impairment,
estrogen use, and benzodiazepine use




Etsuji Suzuki et Shizuoka 65-85 5.3 Nighttime sleep | Questionnaire | Mortality Both: 11395 (310) Both: Both: Age, sex (only in the models for all
al, 2009, Japan?’ | Study Male: 5825 (184) <5 1.10 (0.62 to 1.93) participants), body mass index,
Female: 5570 (126) | 6 0.85 (0.50 to 1.45) smoking status, alcohol consumption,
7 1 the frequency of physical activity,
8 1.52 (1.01to0 2.29) socioeconomic status, and mental
9 1.55 (0.91t0 2.63) health, hypertension and diabetes
>10 1.95(1.18t0 3.21) mellitus
Male: Male:
<5 0.97 (0.46 to 2.05)
6 0.75(0.38 t0 1.48)
7 1
8 1.05 (0.63 to 1.75)
9 1.26 (0.65 to 2.45)
>10 1.71 (0.94 to 3.11)
Female Female:
<5 1.48 (0.59 to 3.67)
6 1.08 (0.44 to 2.66)
7 1
8 2.83(1.39t05.76)
9 2.32(0.931t05.77)
>10 2.31(0.91t05.82)
Satoyo lkeharaet | JACC Study | 40-79 14.3 24-hour sleep Questionnaire | Mortality Male :41489 (2297) | Male: Male: Age, body mass index (quintiles),
al, 2009, Japan? Female: 57145 <4 1.11 (0.67 to 1.83) history of hypertension, history of
(1990) 5 0.99 (0.77 to 1.27) diabetes, alcohol consumption,
6 1.01 (0.87 t0 1.18) smoking, education level, hours of
7 1 exercise, hours of walking, regular
8 1.11 (1.00 to 1.24) employment, perceived mental stress,
9 1.14 (0.99 t0 1.32) depressive symptoms and frequency
>10 1.56 (1.33t0 1.83) of fresh fish intake
Female Female:
<4 1.28 (0.88 to0 1.86)
5 1.22 (1.00 to 1.50)
6 1.00 (0.86 to 1.16)
7 1
8 1.28 (1.14 to 1.44)
9 1.37 (1.17 t0 1.62)
>10 1.54 (1.28 to 1.86)




Tzuo-Yun Lan et | Survey of >64 8.4 Nighttime sleep | Interviews Mortality Male: 1748 (209) Male: Male: Age at 1993, marital status, monthly
al, 2007, Taiwan® | Health and Female: 1331 (170) | <7 0.91 (0.53t0 1.57) income, cigarettes smoking, alcohol
Living Status 7-7.9 1 consumption, body mass index,
of the Elderly 8-8.9 1.40 (0.93 t0 2.10) exercise, disease history (heart
in Taiwan 9-9.9 1.26 (0.80 to 1.98) disease, stroke, and cancer),
>10 1.81 (1.13t0 2.89) depression, afternoon nap duration
Female Female:
<7 1.07 (0.54 to 2.15)
7-7.9 1
8-8.9 1.77 (1.05 to 2.98)
9-9.9 1.75 (1.00 to 3.07)
>10 1.85 (1.04 to 3.27)
Sanjay R. Patel et | Nurses’ 30-55 14 24-hour sleep Questionnaire | Mortality Female: 82969 <5 1.04 (0.79t0 1.35) Age, smoking status, alcohol
al, 2004, US®* Health Study (1084) 6 1.06 (0.91 to 1.25) consumption, physical activity,
(NHS) 7 1 depression, history of snoring, body
Cohort 8 1.12 (0.95t0 1.31) mass index, history of cancer,
>9 1.56 (1.25to 1.96) cardiovascular disease, hypertension,
or diabetes, and shift-working history
Genc Burazeri et | Kiryat Yovel | >50 10 Nighttime sleep | Questionnaire | Mortality Male: 750 (77) Male: Male: Men included: age, self-appraised
al, 2003, Israel** Community and 24-hour Female: 910 (93) <6 1 health, activities of daily living,
Health Study sleep 6-8 1.35(0.71 t0 2.58) CHD, alcohol consumption, systolic
>8 1.91 (0.86 to 4.23) blood pressure, homocysteine,
Female: Female: glucose, siesta and its duration
<6 1 Women included: age, diabetes,
6-8 0.83 (0.47 to 1.45) congestive heart failure, BMI ,
>8 1.02 (0.54 to 1.93) systolic blood pressure, albumin,
siesta and its duration
Pauline Heslop et Male: 65 25 24-hour sleep Questionnaire | Mortality Male: 5819 (1182) Male: Male: Age, marital status, social class,
al, 2002, British® Female: 60 Female: 978 (117) <7 1.00 (0.851t0 1.17) known risk factors for disease and
7-8 1 self-perceived stress
>8 0.82 (0.64 to 1.07)
Female: Female:
<7 0.80 (0.47 to 1.37)
7-8 1
>8 1.35 (0.62 to 2.95)

BMI; body mass index, BP; blood pressure, CVD; cardiovascular disease, CHD; coronary heart disease, HDL; high density lipoprotein, LTPA; leisure time physical activity, NA; not available




Table S3. Sleep duration and coronary heart disease

Author, Age at . L
- . Follow-up Exposure Sex, Sample Sleep Corresponding relative risk . . i
publication year, | Study name baseline Exposure Outcome . . Covariates in fully adjusted model
(years) assessment size(cases) categories (95% CI)
country (years)
MONICA
Brianza and Age, systolic BP, total cholesterol, HDL
Francesco PAMELA Nighttime =6 1.14 (08010 1.61) (?holeiterol diabetes, smoking habits
Gianfagna et al, . 35-74 17 g Questionnaire | CHD incidence Male: 2277 (213) 7-8 1 o J '
2016, Italy* Population- sleep 9 1.32 (085 t0 2.07) and educational level, sleep
’ based - ' ' ' disturbances, LTPA and depression
Cohorts
<7 1.08 (0.90 to 1.29) Age, sex, BMI, education, smoking
Dongfeng- 7-<8 1 tatus, drinki tat hysical activit
Liangle Yang et g e_r}g Nighttime . . . Status, r|r_1 ng st u§, p ysn_ca gc VI,
al 2016. China? Tongji 62.8 3-5 slee Questionnaire CHD incidence Both: 19370 (2058) 8-<9 1.04 (0.93t0 1.16) hypertension, hyperlipidemia, diabetes,
' ’ Cohort Study P 9-<10 1.03 (0.90 to 1.18) family history of CHD, and midday
>10 1.33(1.10t0 1.62) napping
<5 0.89 (0.60 to 1.30) Age, sex, family per member monthly
6 0.84 (0.61t01.16 income, education level, marital status,
Xizhu Wang et al, Kailuan Nighttime . . . ( ) . L .
- 18-98 3.98 Questionnaire MI mortality Both: 95903 (423) 7 1 smoking status, drinking status, physical
2016, China Study sleep o . .
8 0.86 (0.66 to 1.13) activity, history of hypertension,
>9 1.12 (0.58 to 2.16) diabetes mellitus, and hyperlipidemia
Both: Both:
0-4 1.36 (0.88 to 2.10)
4-6 1.03 (0.85t0 1.24)
6-8 1 Age, sex, education, marital status,
>8 1.28 (1.05 to 1.56) smoking, alcohol consumption, physical
Male: Male: activity, history of hypertension, histor
Both: 392164 (711) y y_ P . Y
. N 0-4 1.03 (0.53 to0 2.00) of diabetes, history of heart disease,
Linn B. Strand et >20 9.7 Nighttime Questionnaire CHD mortalit Male: 191656 (489) 4-6 1.06 (0.85t0 1.32) body mass index, systolic blood
al, 2016, Taiwan®® - ' sleep y Female: 200508 ' ' ' y ] y
(222) 6-8 1 pressure, fasting glucose, total
>8 1.11 (0.88 t0 1.41) cholesterol, HDL cholesterol,
Female: Female: triglycerides and use of
0-4 1.84 (1.03t0 3.29) hypnotics/sedatives
4-6 0.99 (0.72 t0 1.37)
6-8 1
>8 1.81 (1.28 to 2.56)
Age, sex, current cigarette smoking,
1. Liuetal. 2014 Framingham <6 1.29 (1.03t0 1.61) weekly alcohol drinking, systolic blood
' USS‘; ’ Offspring >30 20 24-hour sleep | Questionnaire CHD incidence Both: 3086 (491) 7-8 1 pressure, total cholesterol level, BMI,
Study >9 1.13(0.81t0 1.58) diabetes, treatment of hypertension, C-

reactive protein




Women’s <5 1.08 (0.96 to 1.20) Age, race, education, income, smoking,
Mfagan Sands- I—_Ie_al?h Nighttime _ _ . Female: 86329 6 1.00 (0.94 t0 1.07) BMI, phys.ical a(_:tivity, alt.:ohol intake,
Lincoln et al, Initiative 50-79 10.3 Questionnaire CHD incidence 7-8 1 depression, diabetes, high blood
2013, US* Observationa sleep (5359) 9 0.93 (0.80 to 1.08) pressure, hyperlipidemia, comorbid
| Study >10 1.33(0.94 t0 1.88) conditions
Women’s
Health Age, ethnicity, education, income,
Initiative <5 1.09 (0.63 t0 1.89) fibrinogen, body mass index, low
Lauren Hale et al, (WHI) Nighttime . . . 6 0.66 (0.42 to 1.04) physical exercise, high alcohol intake,
2013, US'® clinical trial 50-79 11-16 sleep Questionnaire CHD incidence Female:3942 (132) 7-8 1 ever smoke, elevated blood pressure,
(CT) and >9 1.88 (0.92 t0 3.83) diabetes, depression, general health, life
observational satisfaction scale
study (OS)
Male: Male:
<
comouy || tmomuLe
Male: 61936 (2096) 7 1
Femalgég)B 749 8 1.01 (0.88to 1.16)
>9 1.16 (0.98 to 1.39)
Female: Female:
<5 1.18 (0.94 to 1.49)
6 1.06 (0.88 to 1.29)
7 1
8 1.13 (0.94 to 1.36)
>9 1.20 (0.95 to 1.53) 5-year age groups at cohort entry, sex,
Male: Male: ethnicity, education, marital status,
L . . CHD mortality, . <5 1.24 (0.94 to 1.64) history of hypertension or diabetes at
Yeonju Kimetal, | Multiethnic . . . IHD mortality, Male: .
45-75 12.9 24-hour sleep | Questionnaire | IHD mortality and 6 0.92 (0.74 to 1.15) enrollment, alcohol consumption, energy
2013, USY Cohort Study . 61936 (1429) . . i
MI mortality 7 1 intake, body mass index, physical
Female: 73749 (859) . . .
8 0.98 (0.80 to 1.20) activity, hours spent daily watching
>9 1.16 (0.89 to 1.50) television, and smoking history
Female: Female:
<5 1.18 (0.87 to 1.59)
6 1.23 (0.96 to 1.56)
7 1
8 1.10 (0.86 to 1.40)
>9 1.29 (0.94 t0 1.75)
M1 mortality, Male: Male: 1.21 (1.04t0 1.42)
61936 (667) 565 0.96 (0.815 to 1.08)
Female: 73749 (521) ; 1.00 (0.89 to 1.12)
8 1.16 (1.00 to 1.34)




>9 Female:
Female: 1.18 (0.98 t0 1.42)
<5 1.13(0.97 to 1.31)
6 1
7 1.12 (0.96 to 1.29)
8 1.23 (1.02 to 1.49)
>9
Age, sex, total caloric intake, body mass
index, marital status, level of education,
<6 1.38 (1.02 to 1.86) job status, history of myocardial
Masako Kakizki Ohsaki 7 1 infarction, history of cancer, history of
et al, 2013, Cohort Study 40-79 10.8 24-hour sleep | Questionnaire IHD mortality Both:49256 (561) 8 1.36 (1.06 to 1.73) stroke, history of hypertension, history
Japan*? 9 1.49 (1.10 to 2.02) of diabetes mellitus, smoking status ,
>10 1.41 (1.04t0 1.92) alcohol drinking , time spent walking,
perceived mental stress, self-rated
health, physical function
Male: Male: Age, BMI, systolic BP, diastolic BP,
Garde AH et al, Copenhagen . . . <6 1.46 (1.07 to 2.00) diabetes, hypertension, physical fitness,
2013, Denmark'® | Male Study 40-59 30 24-hour sleep | Questionnaire IHD mortality Male: 4943 (587) 6-7 1 alcohol use, smoking, leisure-time
>8 1.20 (0.97 to 1.49) physical activity, and social class.
Age, sex, education, employment status,
Anna Westerund | - Netionl o | iossiorey | scnecue depresi ympiams sl
et al, 2013, March >18 13.2 24-hour sleep | Questionnaire Ml incidence Both: 41192 (1908) ’ . o
Sweden® Cohort Study 7 1 rateq health, _pr_ly5|f:al activity, BMl,
>8 1.19(1.00to 1.41) diabetes, lipid disturbance, and
hypertension
PE;JSrSS(:et?Ce Age, sex, sleeping disorders, sleep
. <6 1.44 (0.85t0 2.43) duration at night, alcohol intake from
Investigation . .
Anne von Ruesten into Cancer Male: 65 6-7 0.80 (0.53t0 1.20) beverages, smoking status, walking,
et al, 2012, . Female: 7.8 24-hour sleep Interview Ml incidence Both: 23620 (197) 7-8 1 cycling, sports, employment
Germany®® and Nutrition 60 8-9 0.82 (0.56 t0 1.19) status, and education, BMI, waist-to-hip
(EPIC)- >9 0.89 (0.54 to 1.49) ratio, history of high blood lipid levels at
Potsdam .
baseline.
Study
Age, sex, smoking, alcohol, coffee,
Marieke P. <6 1.19 (1.00 to 1.40) subjective health, educational level,
Hoevenaar-Blom MORGEN . . L. 7 1 BMI, total-/HDL cholesterol ratio,
et al, 2011, Study 20-65 119 24-hoursleep | Questionnaire CHD incidence Both: 20432 (1148) 8 0.85 (0.73 to 1.00) systolic blood pressure, CVD risk factor
Netherlands* >9 0.78 (0.58 to 1.04) medication, and prevalence of type 2

diabetes




Age, type of job, working hours, and
mental workload, body mass index,

. <6 4.95 (1.31t0 18.73) mean blood pressure, HbAlc, total
Yuko Hamazaki 6-6.9 1.12 (0.40t0 3.13) cholesterol, current smoking habit
et al, 2011, 35-54 14 24-hour sleep | Questionnaire CHD incidence Male: 2282 (27) L L . ]
Japan® 7-7.9 1 drmkm_g _habn, Ielsure_—tlrr?e physical
>8 1.78 (0.67 t0 4.76) activity , and medication for
hypertension, diabetes, and
hypercholesterolemia
Sleep variables, age, sex, ethnicity,
employment grade, car access, and
. British <5 1.05 (0.92 to 1.20) housing tenure, self-rated health status,
Tarani Chandola Whitehall 11 Nighttime 6 0.98 (0.8310 1.16) total cholesterol concentration
et al, 2010, . 35-55 15 Questionnaire CHD incidence Both: 8998 (1025) . . .
Britishs® Prospective sleep 7 1 hypertension, body mass index, diabetes,
Cohort Study >8 0.99 (0.77 to 1.27) smoking, alcohol consumption, vigorous
and moderate exercise, and fruit and
vegetable consumption
Male: Male:
<5.9 1.78 (0.50 to 6.28)
6.0-6.9 0.77 (0.25 t0 2.33)
7.0-7.9 1
_ . 8.0-8.9 0.69 (0.34t0 1.41) .
Yoko Amagai et | Jc Medical Nighttime _ . Male: 4413 (55) 9.0 0.9 (0.47 to 2.06) Age, systolic blood pressure, total
School 18-90 10.7 Interview MI incidence cholesterol, body mass index, smoking
al, 2010, Japan® Cohort Study sleep Female: 6954 (25) Female: Female: habits, and alcohol drinking habits
<5.9 4.93 (1.31to0 18.61) ’ '
6.0-6.9 0.59 (0.131t0 2.73)
7.0-7.9 1
8.0-8.9 0.59 (0.21 to 1.66)
9.0 0.84 (0.27 t0 2.62)
Male: Male:
<4 0.29 (0.04 to 2.05)
5 1.02 (0.62 to 1.70)
6 0.86 (0.63t0 1.19) Age, body mass index , history of
7 1 hypertension, history of diabetes,
8 1.02 (0.82t0 1.27) alcohol consumption, smoking,
Satoyo Ikehara et . . . Male: 41489 (508) 9 0.96 (0.70 to 1.31) education level, hours of exercise, hours
al, 2009, Japan? JACC Study 40-79 143 24-hour sleep | Questionnaire CHD mortality Female: 57145 (373) >10 1.12 (0.77 to 1.63) of walking, regular employment,
Female: Female: perceived mental stress, depressive
<4 2.32 (1.19 to 4.50) symptoms and frequency of fresh fish
5 1.64 (1.07 to 2.53) intake
6 1.23(0.88101.72)
7 1
8 1.24 (0.94 to 1.64)




9 1.52 (1.05t0 2.19)
>10 1.04 (0.63t0 1.72)
Both: Both:
<5 1.57 (1.321t0 1.88)
6 1.13(0.98 t0 1.31)
7 1
8 1.12 (0.97 to 1.29) Age, sex, dialect group, education, year
>9 1.79 (1.48 10 2.17) of recruitment, body mass index,
Male: Male: smoking , alcohol intake, moderate
al, 2008, Chinese >45 13 Interview CHD mortality Male: 25552 (846) ' ' ’ ’
Singapore® | Health Study sleep Female: 32492 (570) | | ; fat and cholesterol , weekly use of
8 1.10(0.92t0 1.32) vitamin/mineral supplements (among
>9 1.88 (1.48 to 2.40) women, menopausal statusand ever use
Female: Female: of postmenopausal hormone
<5 1.43 (1.09 to0 1.88) replacement therapy)
6 1.04 (0.82t0 1.31)
7 1
8 1.15 (0.92 to 1.44)
>9 1.67 (1.24 t0 2.27)
Male: Male:
5 1.13 (0.66 to 1.92)
6 1.05 (0.71 to 1.55)
! 122 (0.9210 1.61) Age, survey, BMI, education,
Christa Meisinger MONICA/K 8 ! dyslipidemia, alcohol intake, parental
ORA Nighttime . . Male: 3508 (295) >9 1.07 (0.75 to0 1.53) . . .
et al, 2007, 45-74 10.1 Interview MI incidence history of MI, physical activity, regular
Germany®® Augsburg sleep Female: 3388 (85) Female Female: smoking, hypertension, diabetes, and
Cohort Study 5 2.98 (1.48 t0 6.03) menopause status (only women)
6 1.05 (0.49 to0 2.27)
7 1.34 (0.75 to 2.40)
8 1
>9 1.40 (0.74 to 2.64)
CHD incidence, <5 1.39 (1.05t0 1.84)
Female: 71617 (934) 6 1.18 (0.98 t0 1.43) Age, shift work, hypercholesterolemia,
7 1.10 (0.92 t0 1.31) i . .
CHD incidence . g L body mass index, smoking, snoring,
Najib T.Ayas et Nurse's Nighttime . . . . exercise level, alcohol consumption,
35-55 10 Questionnaire CHD mortality CHD mortality, >9 1.37 (1.02 to0 1.85) . .
al, 2003, US* Health Study sleep depression, aspirin use, postmenopausal

and MI incidence

Female: 71617 (271)

1.12 (0.68 to 1.84)

0.91 (0.65 to 1.28)

0.83 (0.60 to 1.14)
1

hormone use, family history of M,
diabetes mellitus and hypertension




Ml incidence, >9 1.45 (0.89 to 2.36)
Female: 71617 (663) <5 1.52 (1.08t0 2.14)
6 1.32 (1.05 to 1.65)
7 1.23 (0.99to 1.52)
8 1
>9 1.35(0.93 to 1.95)
Male: Male:
<6 0.7 (0.3t0 1.7)
6-8 1
>8 2.2 (1.0t0 4.4)
L MALLON et o Female: Female:
al, 2002, 45-65 12 Nighttime Questionnaire | CHD incidence Male: 906 (71) <6 12(04104.2) Age
Sweden® sleep Female: 964 (20) 6-8 1
>8 0.7 (0.1t05.2)
Female: Female:
<6 1.2 (0.4 to 4.2)
6-8 1
>8 0.7 (0.1t05.2)
First
National
Health _and Age, sex, race, education, cigarette
Adnan 1. Qureshi Nutrition Nighttime <6 13(10t018) smoking, systolic blood pressure, serum
Examination 32-74 10 Questionnaire CHD incidence Both: 7844 (413) 6-8 1 .
et al, 1997, US®° sleep cholesterol level, diabetes, and body
Survey >8 1.1(0.8t0 1.5) .
. . mass index
Epidemiologi
¢ Follow-up
Study

BMI; body mass index, BP; blood pressure, CVD; cardiovascular disease, CHD; coronary heart disease, HDL; high density lipoprotein, IHD; ischemic heart disease, LTPA; leisure time physical activity, MI; myocardial infarction




Table S4. Sleep duration and stroke

Author, Age at . . L
- . Follow-up Exposure Stroke incidence Sex, Sample Sleep corresponding relative risk . . .
publication year, | Study name baseline Exposure . . . Covariates in fully adjusted model
(years) assessment or mortality size(cases) categories (95% CI)
country (years)
Qiaofeng Song et | The Kailuan | 18-98 7.9 Nighttime Questionnaire | Incidence Both: 95023 (3135) | <6 0.92 (0.80 to 1.05) Age, sex, marital status, family per
al, 2016, China® Study sleep 6-8 1 member monthly income, education
>8 1.29 (1.01 to 1.65) level, smoking status, drinking status,
physical activity, family history of
stroke, body mass index, systolic blood
pressure, diastolic blood pressure,
fasting blood glucose, total cholesterol,
hypotensive drug use, lipid-lowering
drug use, hypoglycemic drug use,
history of myocardial infarction, and
snoring status, sensitive C-reactive
protein, and atrial fibrillation
Toshiaki Kawachi | Takayama >35 16 Nighttime Questionnaire | Mortality Both: 27896 (611) Both: Both: Sex, age, education years, marital status,
et al, 2016, Cohort Study sleep Male: 12875 (296) <6 0.77 (0.59t0 1.01) histories of hypertension and diabetes,
Japan®2 Female: 15021 (315) | 7 1 body mass index, physical activity score,
8 1.13 (0.91 to 1.40) smoking status, and alcohol
>9 1.51 (1.16 to 1.97) consumption
Male: Male:
<6 0.51 (0.34t0 0.77)
7 1
8 0.88 (0.66 t0 1.17)
>9 1.23 (0.90 to 1.69)
Female: Female:
<6 1.06 (0.75 to 1.50)
7 1
8 1.50 (1.10 to 2.04)
>9 1.93 (1.38 to 2.70)




A. Katharina MONICA/K | 25-74 14 24-hour sleep | Interview Incidence and Stroke incidence, Male: Male: Age, survey, education, physical
Helbig et al, 2015, | ORA mortality Male: 6157 (508) <5 1.36 (0.95 to 1.94) activity, alcohol consumption, current
Germany® Augsburg Female: 5974 (318) [ 6 0.92 (0.70to 1.22) smoking, dyslipidemia activity, BMI,
Cohort Study 7-8 1 hypertension, diabetes
9 1.05 (0.78 t0 1.43)
>10 1.38 (0.98 t0 1.94)
Female: Female:
<5 0.68 (0.40 to 1.18)
6 1.25 (0.91 to 1.70)
7-8 1
9 1.09 (0.76 to 1.57)
>10 0.91 (0.55to 1.51)
Stroke mortality, Male: Male:
Male: 6157 (109) <5 1.36 (0.95t0 1.94)
Female: 5974 (89) 6 0.92 (0.70 to 1.22)
7-8 1
9 1.05 (0.78 t0 1.43)
>10 1.38 (0.98 t0 1.94)
Female: Female:
<5 0.68 (0.40 to 1.18)
6 1.25(0.91t0 1.70)
7-8 1
9 1.09 (0.76 to 1.57)
>10 0.91 (0.55to 1.51)
Yue Leng et al, European 42-81 95 24-hour sleep | Questionnaire | Incidence Both: 9692 (346) Both: Both: Age, sex, social class, education, marital
2015, British® Prospective Male: 4444 (198) <6 1.18 (0.91 to 1.53) status, smoking, alcohol intake, hypnotic
Investigation Female: 5248 (148) | 6-8 1 drug use, family history of stroke, body
of Cancer— >8 1.46 (1.08 t0 1.98) mass index, physical activity,
Norfolk Male: Male: depression, hypnotic drug use, systolic
Cohort Study <6 1.08 (0.75t0 1.57) blood pressure, diastolic blood pressure,
6-8 1 preexisting diabetes and myocardial
>8 1.21 (0.80t0 1.82) infarction, cholesterol level, and
Female: Female: hypertension drug use
<6 1.25 (0.86 t0 1.83)
6-8 1
>8 1.80 (1.13 to0 2.85)




Hui Cai et al, Shanghai Male: 40- [ male: 24-hour sleep | Interview Mortality Both: 113138 (746) Both: Both: Age, education, income, smoking,
2015, China* Women’s 75 6.07 4-5 0.91 (0.70 to 1.18) alcohol consumption, tea consumption,
and Men’s Female: Female: 6 0.99 (0.79 t0 1.23) comorbidity score, history of night-shift
Health 44-79 7.12 7 1 work, participation in regular exercise,
Studies 8 1.28 (1.04 to 1.58) body mass index, and waist-to-hip ratio,
9 1.31 (0.94 t0 1.82) cardiovascular disease, upper
>10 2.35(1.78 t0 3.09) gastrointestinal tract
Male: Male:
4-5 0.93 (0.62 to 1.40)
6 0.78 (0.55 to 1.10)
7 1
8 1.20 (0.89 t0 1.62)
9 1.62 (1.06 to 2.48)
>10 1.73 (1.14 to0 2.64)
Female: Female:
4-5 0.92 (0.65 to 1.29)
6 1.14 (0.85t0 1.52)
7 1
8 1.36 (1.01 t0 1.82)
9 0.98 (0.58 to 1.66)
>10 3.09 (2.14 to 4.47)
Megan E. Ruiter Reasons for | >45 3 Nighttime Questionnaire | Incidence Both: 5666 (224) <6 1.43 (0.88 to 2.32) Age, race, sex, income, education,
Petrov et al, 2014, | Geographic sleep 6-6.9 1.16 (0.79 to 1.69) region
USe And Racial 7-7.9 1
Differences 8-8.9 1.17 (0.84 t0 1.62)
in >9 1.44 (0.86 t0 2.42)
Stroke
(REGARDS)

Study




An Pan et al, Singapore 45-74 147 24-hour sleep | Questionnaire | Mortality Both: 63257 (1381) Both: Both: Age, year of recruitment, sex, dialect,
2014, Singapore®® | Chinese Male: 27954 (693) <5 1.25 (1.05 to 1.50) education, body mass index, alcohol
Health Study Female: 35303 (688) | 6 1.01 (0.87 to 1.18) drinking , years of smoking, dose of

7 1 smoking, moderate activity, energy

8 1.09 (0.95 to 1.26) intake, dietary intakes of vegetables,

>9 1.54 (1.28 t0 1.85) fruits, fiber, polyunsaturated fatty acids,

Male: Male: self-reported history of physician-

<5 1.13(0.86 t0 1.47) diagnosed hypertension, diabetes, stroke

6 0.93 (0.75t0 1.16) and coronary heart disease, and history

7 1 of cancer reported by the nationwide

8 0.98 (0.80 to 1.20) cancer registry

>9 1.49 (1.16 t0 1.92)

Female Female:

<5 1.37 (1.08 to 1.75)

6 1.10 (0.88t0 1.37)

7 1

8 1.23 (1.00 to 1.51)

>9 1.62 (1.24 t0 2.13)
Anna Westerlund | National >18 13.2 24-hour sleep | Questionnaire | Incidence Both: 41192 (1685) |5 1.05 (0.80 t0 1.37) Age, sex, education, employment status,
et al, 2013, March 6 0.95(0.79t0 1.14) smoking, alcohol, snoring, work
Sweden*’ Cohort Study 7 1 schedule, depressive symptoms, self-

>8 0.87 (0.72 t0 1.04) rated health, physical activity, BMI,

diabetes, lipid disturbance, and
hypertension

Yeonju Kim et al, | Multiethnic | 45-75 12.9 24-hour sleep | Questionnaire | Mortality Male: 61936 (627) Male: Male: 5-year age groups at cohort entry, sex,
2013, USY’ Cohort Study Female: 73749 (632) | <5 1.14 (1.06 to 1.23) ethnicity, education, marital status,

6 1.10 (0.88 t0 1.37) history of hypertension or diabetes at

7 1 enrollment, alcohol consumption, energy

8 1.13(0.91t0 1.39) intake, body mass index, physical

>9 1.35(1.03 to 1.75) activity, hours spent daily watching

Female: Female: television, and smoking history

<5 1.16 (0.88 to 1.52)

6 0.99 (0.79 to 1.23)

7 1

8 1.07 (0.87 to 1.33)

>9 1.39 (1.06 to 1.83)




Masako Kakizki Ohsaki 40-79 10.8 24-hour sleep | Questionnaire | Mortality Both: 49256 (1165) | <6 1.05 (0.84 t0 1.30) Age, sex, total caloric intake, body mass
et al, 2013, Cohort Study 7 1 index, marital status, level of education,
Japan'? 8 1.17 (0.99 to 1.39) job status, history of myocardial
9 1.30 (1.06 to 1.60) infarction, history of cancer, history of
>10 1.51 (1.24 to 1.85) stroke, history of hypertension, history
of diabetes mellitus, smoking status,
alcohol drinking, time spent walking,
perceived mental stress, self-rated
health, physical function
Anne von Ruesten | European 35-65 7.8 24-hour sleep | Interview Incidence Both: 23620 (169) <6 2.06 (1.18 to 3.59) Sex, age, education, marital status,
et al, 2012, Prospective 6-7 1.13(0.72t0 1.77) living status, depression, body mass
Germany®® Investigation 7-8 1 index, insomnia, hypnotics use, total
into Cancer 8-9 1.16 (0.77 to 1.73) sleep time, excessive daytime
and Nutrition >9 1.65 (1.00 to 2.73) sleepiness, pain, smoking, alcohol
(EPIC)- drinking, snorers, diabetes mellitus,
Potsdam hypertension, cardiovascular disease,
Study stroke, and gouty arthritis
Yuko Hamazaki 35-54 14 24-hour sleep | Questionnaire | Incidence Male: 2282 (30) <6 1.84 (0.23 to 14.90) Age, sex, education, employment status,
et al, 2011, 6-6.9 0.96 (0.30 to 3.10) smoking, alcohol, snoring, work
Japan® 7-7.9 1 schedule, depressive symptoms, self-
>8 2.25(0.91t05.57) rated health, physical activity, BMI,
diabetes, lipid disturbance, and
hypertension
Yoko Amagai et [ Jichi Medical | 18-90 10.7 Nighttime Interview Incidence Male: 4413 (207) Male: Male: Age, sex, educational attainment, body
al, 2010, Japan® | School sleep Female: 6954 (204) | <5.9 2.00 (0.93t0 4.31) mass index, cigarette smoking, alcohol
Cohort Study 6.0-6.9 1.13 (0.63 to0 2.03) consumption, past history of
7.0-7.9 1 hypertension, type 2 diabetes, CVD and
8.0-8.9 1.03 (0.69 to 1.53) metabolic syndrome
9.0 1.39 (0.92 to 2.10)
Female: Female:
<5.9 0.97 (0.39t0 2.41)
6.0-6.9 0.68 (0.39t0 1.18)
7.0-7.9 1
8.0-8.9 0.86 (0.60 to 1.23)
9.0 1.29 (0.86 to 1.91)




Satoyo lkeharaet [ JACC Study | 40-79 14.3 24-hour sleep | Questionnaire | Mortality Male: 41489 (1038) | Male: Male: Age, body mass index (quintiles),
al, 2009, Japan? Female: 57145 (926) | <4 1.56 (0.82 t0 2.94) history of hypertension, history of
5 0.85 (0.58 to 1.26) diabetes, alcohol consumption, smoking,
6 0.95 (0.76 t0 1.20) education level, hours of exercise, hours
7 1 of walking, regular employment,
8 1.11 (0.95 to 1.30) perceived mental stress, depressive
9 1.14 (0.92 to 1.42) symptoms and frequency of fresh fish
>10 1.66 (1.31 to 2.08) intake
Female: Female:
<4 1.07 (0.59 t0 1.91)
5 0.99 (0.72 t0 1.37)
6 0.93 (0.75to 1.16)
7 1
8 1.24 (1.05t0 1.47)
9 1.29 (1.01to 1.64)
>10 1.69 (1.29 to 2.20)
Jiu-Chiuan Chen | Women’s 50-79 75 Nighttime Questionnaire | Incidence Female: 93175 <6 1.14 (0.97 t0 1.33) Age, sex, total caloric intake, body mass
et al, 2008, US®’ Health sleep (1166) 7 1 index in, marital status, level of
Initiative 8 1.24 (1.04 to 1.47) education, job status, history of
Observationa >9 1.70 (1.32t0 2.21) myocardial infarction, history of cancer,
| Study history of stroke, history of
Cohort hypertension, history of diabetes
mellitus, smoking status, alcohol
drinking, time spent walking, perceived
mental stress, self-rated health, physical
function
Yoko Amagai et | Jichi Medical | 19-93 8.2 Nighttime Interview Mortality Male: 4419 (34) Male: Male: Age, systolic blood pressure, total
al, 2004, Japan®* | School sleep Female: 6906 (29) 5.9 1.3(0.2t0 11.0) cholesterol, body mass index, smoking
Cohort Study 6.0-6.9 0.8(0.2t03.9) habits, alcohol drinking habits,
7.0-7.9 1 education, and marital status
8.0-8.9 0.2(0.1t0 0.8)
9.0- 1.2 (0.5t0 3.0)
Female: Female:
-5.9 NA(n=0)
6.0-6.9 3.2(1.0to 10.5)
7.0-7.9 1
8.0-8.9 1.4(0.4t04.3)
9.0- 2.5(0.8t08.2)




Adnan I. Qureshi
etal, 1997, US®

First
National
Health and
Nutrition
Examination
Survey
Epidemiologi
c Follow-up
Study

32-74

10

Nighttime
sleep

Questionnaire

Incidence

Both: 7844 (285)

<6
6-8
>8

1.0 (0.7to 1.5)
1
15 (1.1102.0)

Age, body mass index, systolic blood
pressure, diastolic blood press, smoking
status, drinking habits and physical
activity

BMI; body mass index, CVD; cardiovascular disease




Table S5. Study quality of studies included in the analysis of sleep duration and all-cause mortality

. . - Total
Author, publication year, country Study Selection | Comparability | Outcome Score
Nisha Aurora et al, 2016, US? Sleep Heart Health Study faaie fakad faaie 8

Wei-Ju Lee et al, 2016, Taiwan?

The Social Environment and Biomarkers of Aging Study

*k*x

**

*

Xizhu Wang et al, 2016, China®

Kailuan study

*k*x

**

*

Hui Cai et al, 2015, China*

Shanghai Women’s and Men’s Health Studies

**k*k

**

**k*k

Lisette A. Zuurbier et al, 2015, Netherlands®

Rotterdam Study

**k*k

**

**k*k

Martica H. Hall et al, 2015, US®

Health, Aging and Body Composition (Health ABC) Study

*kk*k

**

**k*k

Naja Hulvej Rod et al, 2014, British’

British Whitehall 11 Prospective Cohort Study

*k*

**

*k*x

Qian Xiao et al, 2014, US®

National Institutes of Health-AARP Diet and Health Study

**

**

**

Andrea Bellavia et al, 2014, Sweden®

Cohort of Swedish Men and the Swedish Mammaography Cohort

**k*

**

**k*x

Christopher A. Magee et al, 2013, Australia’®

45 and Up Study

**

**

**

Garde AH et al, 2013, Denmark?!?

Copenhagen Male Study

**

**

***%

Masako Kakizaki et al, 2013, Japan*?

Ohsaki Cohort Study

**

**

***%

Yohwan Yeo et al, 2013, Korea'®

Korean Multi-center Cancer Cohort study

**k*

**

**

Hsi-Chung Chen et al, 2013, Taiwan*

Shih-Pai Sleep Study

**k*x

**

**

Kyu-In Jung et al, 2013, US?®

Rancho Bernardo Study

**

**

**k*

Lauren Hale et al, 2013, US*®

Women’s Health Initiative (WHI) clinical trial (CT) and observational study (OS)

**

*

**

Yeonju Kim et al, 2013, USY/

Multiethnic Cohort Study

***%

**

**

Ying Li et al, 2013, Japan'®

SAKU Cohort

**

**

**

Jiska Cohen-Mansfield et al, 2012, Israel*®

Cross-Sectional and Longitudinal Aging Study

**k*

**

**k*

Chul Woo Rhee et al, 2012, Korea®

Seoul Male Cohort Study

**

**

**

Castro-Costa et al, 2011, Brasil?

Bambui Health and Ageing Study (BHAS)

**k*

**

**k*

Li Qiu et al, 2011, China?

Chinese Longitudinal Healthy Longevity Survey

*k*k

**

**

Erkki Kronholm et al, 2011, Finland®

**

**

*k*k

Arthur Eumann Mesas et al, 2010, Spain®

*k*k

**

*k*k

Kuo-Liong Chien et al, 2010, Taiwan?®

Chin-shan Community Cardiovascular Cohort Study

**k*x

**

**k*x

Katie L. Stone et al, 2009, US?

Study of Osteoporotic Fractures Prospective Cohort Study

**

**

**

Etsuji Suzuki et al, 2009, Japan?’

Shizuoka Study

**

**

**k*x

Satoyo Ikehara et al, 2009, Japan®

JACC Study

*k*k

**

**

James E. Gangwisch et al, 2008, US%

NHANES | Epidemiologic Follow-up Study

*k*k

**

**

Christer Hublin et al, 2007, Finland®

Finnish Twin Cohort

**

**

Tzuo-Yun Lan et al, 2007, Taiwan3!

Survey of Health and Living Status of the Elderly in Taiwan

**k*x

**

**k*x

Yoko Amagai et al, 2004, Japan®?

Jichi Medical School Cohort Study

*kkk

**

**

Sanjay R. Patel et al, 2003, US*

Nurses’ Health Study (NHS) Cohort

**

**

Genc Burazeri et al, 2003, Israel®*

Kiryat Yovel Community Health Study

*k*k

**

**

Aya Goto et al, 2003, Japan®

**

**

*k*k

L. MALLON et al, 2002, Sweden?®

**

**

**

OIN|IN|O|lo|o|lu|N|IN|N|o|o|o|N|N[o|lo|w|o|N|o|N|[N|N|[N|N|o|o|o|o|O|w|o|o|O




Daniel F. Kripke et al, 2002, US* Cancer Prevention Study 11 *k *k *kk 7
Pauline Heslop et al, 2002, British® * *x Hok 5
Masayo Kojima et al, 2000, Japan®® ok *k *ok 6
Catharine Gale et al, 1998, British*® Hekk - ok 8
Ana Ruigomez et al, 1995, Spain* Health Interview Survey of Barcelona Hkk xx * 6
Yoshitaka Tsubono et al, 1993, Japan*? National Collaborative Cohort Study *x *x *x 6
Roger Rumble et al, 1992, England* Nottingham Longitudinal Study of Activity e * e 6

Selection: 1) Representativeness of the exposed cohort; 2) Selection of the non-exposed cohort; 3) Ascertainment of exposure; 4) Demonstration that outcome of interest was not present at start of study (cardiovascular events);
Comparability: 1a) study controls for age (the most important factor); 1b) study controls for any additional factor;
Outcome: 1) Assessment of outcome; 2) Was follow-up long enough (>5 years) for outcomes to occur; 3) Adequacy of follow up of cohorts (>80%)



Table S6. Study quality of studies included in the analysis of sleep duration and total CVD

Author, publication year, country Study Selection | Comparability [ Outcome Total
Score
Francesco Gianfagna et al, 2016, Italy* MONICA Brianza and PAMELA Fokk ** Fkk 8
Hui Cai et al, 2015, China* Shanghai Women’s and Men’s Health Studies faaie falad faaie 8
Catarina Canivet et al, 2014, Sweden*® Malmo Diet and Cancer Study faaie falad *x 7
Qian Xiao et al, 2014, US® National Institutes of Health-AARP Diet and Health Study ** ** *x 6
Naja Hulvej Rod et al, 2014, British’ British Whitehall 11 Prospective Cohort Study e e el 8
Andrea Bellavia et al, 2014, Sweden® Cohort of Swedish Men and the Swedish Mammaography Cohort Fxk *x falel 8
Megan Sands-Lincoln et al, 2013, US* Women’s Health Initiative Observational Study Fokk ** *% 7
Anna Westerlund et al, 2013, Sweden* National March Cohort Study faaie fakad *x 7
Elizabeth G. Holliday et al, 2013, Australia*® 45 and Up Study *xx *x *x 7
Yeonju Kim et al, 2013, USY Multiethnic Cohort Study ok ok bl 7
Hsi-Chung Chen et al, 2013, Taiwan* Shih-Pai Sleep Study ok ok bl 7
Yohwan Yeo et al , 2013, Korea® Korean Multi-center Cancer Cohort study faie *x *x 7
Masako Kakizki et al, 2013, Japan®? Ohsaki Cohort Study *x *x Fkk 7
Ying Li et al, 2013, Japan®® SAKU Cohort *x *x *k 6
Marieke P. Hoevenaar-Blom et al, 2011, Netherlands** | MORGEN Study Fokk *x *k 7
Yuko Hamazaki et al, 2011, Japan® *x *x fale 7
Erkki Kronholm et al, 2011, Finland® ** ** falekal 7
Kuo-Liong Chien et al, 2010, Taiwan?® Chin-shan Community Cardiovascular Cohort study faie *x fale 8
Yoko Amagai et al, 2010, Japan®! Jichi Medical School Cohort Study bkl *x *x 8
Katie L. Stone et al, 2009, US? Study of Osteoporotic Fractures Prospective Cohort Study ** ** ** 6
Etsuji Suzuki et al, 2009, Japan?’ Shizuoka Study *x *x bl 7
Satoyo lkehara et al, 2009, Japan® JACC Study ok *x bl 7
Tzuo-Yun Lan et al, 2007, Taiwan! Survey of Health and Living Status of the Elderly in Taiwan Fxk ** Fxk 8
Sanjay R. Patel et al, 2004, US*® Nurses’ Health Study (NHS) Cohort * *x bl 5
Genc Burazeri et al, 2003, Israel®* Kiryat Yovel Community Health Study ol ** ** 7
Pauline Heslop et al, 2002, British® * ** *% 5

Selection: 1) Representativeness of the exposed cohort; 2) Selection of the non-exposed cohort; 3) Ascertainment of exposure; 4) Demonstration that outcome of interest was not present at start of study;
Comparability: 1a) study controls for age (the most important factor); 1b) study controls for any additional factor;
Outcome: 1) Assessment of outcome; 2) Was follow-up long enough (>5 years) for outcomes to occur; 3) Adequacy of follow up of cohorts (>80%)



Table S7. Study quality of studies included in the analysis of sleep duration and CHD

. . - Total
Author, publication year, country Study Selection | Comparability | Outcome Score
Francesco Gianfagna et al, 2016, Italy* MONICA Brianza and PAMELA Population-based Cohorts il ** faie 8

Liangle Yang et al, 2016, China®

Dongfeng-Tongji Cohort Study

**

**

**

Xizhu Wang et al, 2016, China®

Kailuan Study

*k*

**

*

Linn B. Strand et al, 2016, Taiwan®

**

**

**

J. Liu et al, 2014, US>

Framingham Offspring Study

**k*k

**

**

Megan Sands-Lincoln et al, 2013, US*

Women’s Health Initiative Observational Study

**k*k

**

**

Lauren Hale et al, 2013, US?6

Women’s Health Initiative (WHI) clinical trial (CT) and observational study (OS)

**

*

**

Yeonju Kim et al, 2013, USY

Multiethnic Cohort Study

*k*x

**

**

Masako Kakizki et al, 2013, Japan®?

Ohsaki Cohort Study

**

**

*k*k

Garde AH et al, 2013, Denmark?!?

Copenhagen Male Study

**

**

*k*k

Anna Westerlund et al, 2013, Sweden* National March Cohort Study Hhk *x *k
Anne von Ruesten et al, 2012, Germany®® European Prospective Investigation into Cancer and Nutrition (EPIC)-Potsdam Study falahaled ** Fkk
Marieke P. Hoevenaar-Blom et al, 2011, Netherlands** | MORGEN Study *kk *k *k
Yuko Hamazaki et al, 2011, Japan® *k Hox .
Tarani Chandola et al, 2010, British®® British Whitehall 11 Prospective Cohort Study faliakad *ok Hox
Yoko Amagai et al, 2010, Japan™! Jichi Medical School Cohort Study el *k *x
Satoyo lkehara et al, 2009, Japan® JACC Study H*kk ok ok

*kk*k ** *kx

Anoop Shankar et al, 2008, Singapore®’

Singapore Chinese Health Study

Christa Meisinger et al, 2007, Germany®®

MONICA/KORA Augsburg Cohort Study

*kkk

**

**

Najib T.Ayas et al, 2003, US®°

Nurse's Health Study

**

**

**

L. MALLON et al, 2002, Sweden?®

**

**

**

Adnan I. Qureshi et al, 1997, US®

First National Health and Nutrition Examination Survey Epidemiologic Follow-up Study

*k*k

**

**

N|lo|lo|lo|lo|v|o|N|N|[VN]o|N|N|N|N]o|v|v|o|lo|lo

Selection: 1) Representativeness of the exposed cohort; 2) Selection of the non-exposed cohort; 3) Ascertainment of exposure; 4) Demonstration that outcome of interest was not present at start of study;
Comparability: 1a) study controls for age (the most important factor); 1b) study controls for any additional factor;
Outcome: 1) Assessment of outcome; 2) Was follow-up long enough (=5 years) for outcomes to occur; 3) Adequacy of follow up of cohorts (>80%)



Table S8. Study quality of studies included in the analysis of sleep duration and stroke

Author, publication year, country Study Selection | Comparability | Outcome Total
Score
Qiaofeng Song et al, 2016, China®* The Kailuan Study *x *x *x 6
Toshiaki Kawachi et al, 2016, Japan®? Takayama Cohort Study ool *x *xx 8
A. Katharina Helbig et al, 2015, Germany®® | MONICA/KORA Augsburg Cohort Study Fhxk ** ** 8
Yue Leng et al, 2015, British® European Prospective Investigation of Cancer—Norfolk Cohort Study el e e 7
Hui Cai et al, 2015, China* Shanghai Women’s and Men’s Health Studies Fhk *x Fkk 8
Megan E. Ruiter Petrov et al, 2014, US®% Reasons for Geographic And Racial Differences in Stroke (REGARDS) Study Fhk * 4
An Pan et al, 2014, Singapore® Singapore Chinese Health Study ** ** il 7
Anna Westerlund et al, 2013, Sweden* National March Cohort Study faaie *x falad 7
Yeonju Kim et al, 2013, USY Multiethnic Cohort Study Fkk *% *x 7
Masako Kakizki et al, 2013, Japan'? Ohsaki Cohort Study *x *x Hxk 7
Anne von Ruesten et al, 2012, Germany®® European Prospective Investigation into Cancer and Nutrition (EPIC)-Potsdam Study Fhxk *x Hxk 9
Yuko Hamazaki et al, 2011, Japan® *x *x Hxk 7
Yoko Amagai et al, 2010, Japan®! Jichi Medical School Cohort Study falakal *x *x 8
Satoyo lkehara et al, 2009, Japan? JACC Study falala *x *x 7
Jiu-Chiuan Chen et al, 2008, US®’ Women’s Health Initiative Observational Study Cohort falaie *x fakad 7
Adnan I. Qureshi et al, 1997, US® First National Health and Nutrition Examination Survey Epidemiologic Follow-up Study folaiel ** ** 7

Selection: 1) Representativeness of the exposed cohort; 2) Selection of the non-exposed cohort; 3) Ascertainment of exposure; 4) Demonstration that outcome of interest was not present at start of study;

Comparability: 1a) study controls for age (the most important factor); 1b) study controls for any additional factor;
Outcome: 1) Assessment of outcome; 2) Was follow-up long enough (=5 years) for outcomes to occur; 3) Adequacy of follow up of cohorts (>80%)




Table S9. Subgroup analyses of sleep duration and all-cause mortality, per hour per day

Short sleep Long sleep
No RR (95% CI) Phet 12 Phet" No RR (95% CI) Phet” 12 Phet’
Total 32 [ 1.06 (1.04 t0 1.07) | 0.00 | 58.0% | NC 37 (1.13(1.11t0 1.15) | 0.00 | 76.5% | NC
Sex
Men 11| 1.06 (1.05t0 1.08) | 0.57 [ 0.0% [ 0.57/0.97 1311.10(1.09t0 1.11) [0.54| 0.0% [ 0.21/0.49
Women 131 1.05(1.04t01.07) | 0.30 | 14.9% 14 11.15(1.11t01.18) | 0.00 [ 81.5%
Mix 141 1.06 (1.03t0 1.09) | 0.00 | 64.2% 16 | 1.13(1.10to 1.16) | 0.00 | 75.8%
Location
Asia 13 | 1.05 (1.02t0 1.09) | 0.02 | 52.1% | 0.05 18 | 1.15(1.11t01.18) | 0.00 | 70.9% | 0.41
Europe 6]1.12(1.09t01.15) | 0.38 | 6.5% 71114(1.10t01.17) |[0.22 | 27.9%
USA 111 1.04 (1.03t0 1.06) | 0.05 | 45.2% 101 1.12 (1.09to 1.15) | 0.00 [ 87.0%
Others 211.04(0.99t01.09) | 092 | 0.0% 211.13(0.98t01.30) |[0.00 | 70.7%
Duration of follow-up
<10 years 17 | 1.05 (1.03 t0 1.07) | 0.02 | 45.9% | 0.40 201 1.13(1.10to 1.16) | 0.00 | 73.9% | 0.78
>10 years 15| 1.07 (1.04 to 1.09) | 0.00 | 66.6% 17 11.13(1.10to 1.15) [ 0.00 | 75.1%
No of participants
<10000 151 1.05(1.02t01.09) | 0.55| 0.0% | 1.00 20 [ 1.16 (1.13t0 1.19) | 0.06 | 34.9% | 0.05
>10000 17 1 1.06 (1.04 to 1.07) | 0.00 | 73.6% 1711.13(1.11t0o1.15) |[0.00 [ 77.5%
No of cases
<1000 13| 1.07 (1.02t01.13) | 0.65 [ 0.0% | 0.51 17 11.15(1.11t01.19) |[0.04 | 40.3% | 0.31
>1000 19 | 1.06 (1.04 t0 1.07) | 0.00 | 71.2% 201 1.12(1.10to 1.14) | 0.00 | 75.5%
Sleep assessment
Self-report questionnaire 21 | 1.06 (1.04 t0 1.08) | 0.00 | 63.7% | 0.29 2311.12(1.10t01.14) | 0.00 | 78.7% | 0.16
Interview 111 1.06 (1.02t01.11) | 0.17 | 44.0% 1411.16 (1.11t0 1.20) | 0.00 [ 71.0%
Sleep duration type
Nighttime sleep 211 1.06(1.04t01.08) | 0.00 | 53.3% | 0.93 2411.16(1.13t01.18) | 0.00 | 73.0% | 0.01
24-hour sleep 11 | 1.06 (1.03 t0 1.08) | 0.00 | 64.4% 1311.11(1.10t0 1.13) | 0.00 | 78.4%
Study quality score
<7 811.04(1.01t01.07) | 0.05| 35.1% | 0.30 81114 (1.08t01.20) |[0.01 | 60.5% | 0.85
>7 241 1.06 (1.05t01.08) | 0.01 | 46.2% 29 [ 1.13(1.11t0 1.15) | 0.00 | 78.8%
Adjustment for confounders
Age Yes | 32| 1.06 (1.04to01.07) | 0.00 | 58.0% | NC 3711.13(1.11t01.15) | 0.00 | 76.5% | NC
No 0 0
Education Yes | 21| 1.06(1.04t01.08) | 0.00 | 63.0% | 0.81 20 (1.12(1.10t0 1.14) | 0.00 | 59.4% | 0.43
No | 11 1.06 (1.03t01.09) | 0.23 | 22.3% 171114 (1.10t0 1.19) | 0.00 [ 82.6%
Hypertension, blood pressure | Yes | 24 | 1.06 (1.05t01.07) | 0.24 | 16.0% | 0.37 2811.13(1.11t0o1.15) |0.00 | 72.7% | 0.32
No 811.05(1.02t0 1.10) | 0.00 | 67.8% 112 (1.06t0 1.18) | 0.00 | 83.1%
Yes 71 1.10 (1.06 to 1.15) | 0.25 | 23.3% | 0.02 1.15(1.12t01.19) | 0.83 | 0.0% | 0.36




Hypercholesterolemia, serum

No | 25| 1.05(1.04t01.07) | 0.00 | 47.9% 301 1.13(1.11to1.15) | 0.00 | 80.2%

cholesterol

Diabetes Yes | 18| 1.06 (1.04t01.07) | 0.41 | 3.9% | 0.66 2111.13(1.11t0o1.15) |0.00 | 77.6% | 0.96
No | 14| 1.07 (1.04to 1.10) | 0.00 | 68.9% 16 |1 1.14(1.10t0 1.18) | 0.00 | 76.2%

Smoke Yes | 28| 1.06 (1.05t01.08) | 0.00 | 60.0% | 0.15 3111.13(1.11t0o1.15) |0.00 | 77.3% | 0.30
No 4(1.03(0.971t01.03) | 0.27 | 23.5% 611.10(1.00t0o1.21) |[0.00 | 67.7%

Alcohol Yes | 24| 1.06 (1.04t01.08) | 0.00 | 55.5% | 0.93 26 [ 1.13(1.11t0 1.16) | 0.00 | 77.5% | 0.57
No 81 1.06 (1.03t01.08) | 0.00 | 62.7% 1111.12(1.09t0 1.15) | 0.00 | 67.8%

Physical activity Yes | 20| 1.06 (1.04t0 1.08) | 0.00 | 55.5% | 0.97 2311.13(1.11t01.16) | 0.00 | 79.4% | 0.67
No | 12| 1.05(1.03t01.07) | 0.00 [ 59.9% 14 11.12(1.09to0 1.15) | 0.00 | 63.6%

BMI Yes | 26 | 1.06 (1.04t0 1.08) | 0.00 | 59.8% | 0.84 28 11.13(1.11t0o1.14) |0.00 | 67.4% | 0.63
No 6]1.08(1.01to1.15) | 0.02 | 60.7% 911.13(1.11t0o1.15) | 0.00 | 81.8%

Sleep disorder Yes 5(1.05(1.03t0 1.07) | 0.22 | 29.7% | 0.52 5(1.12(1.09t0 1.15) | 0.01| 68.4% | 0.83
No | 27 (1.06(1.04to 1.08) | 0.00 | 57.0% 32 (1.13(1.11to1.15) | 0.00 | 76.7%

Depression Yes 911.04(1.02t01.06) | 0.77 | 0.0% | 0.11 11]11.15(1.12t01.19) [ 0.00 | 64.6% | 0.15
No | 23| 1.07 (1.05t01.09) | 0.00 | 66.0% 2611.12(1.10to 1.14) | 0.00 | 79.4%

Sleeping pills Yes 6| 1.04(0.99t01.09) [ 0.44 | 0.0% | 0.64 811.18(1.14t01.21) [0.26 | 20.9% | 0.10
No | 26| 1.06 (1.04to 1.08) | 0.00 | 61.4% 29 (1.20(1.10to 1.14) | 0.00 | 68.8%

No denotes the number of studies.

Pret” for heterogeneity within each subgroup,
Pret’ for heterogeneity between subgroups with meta-regression analysis,

NC = not calculable




Table S10. Subgroup analyses of sleep duration and total cardiovascular disease, per hour per day

Short sleep Long sleep
No RR (95% CI) Phet 12 Phet" No RR (95% CI) Phet 12 Pret’

Total 21 1.06 (1.03t01.09) | 0.00 | 52.0% [ NC 2311.12(1.08t01.16) | 0.00 | 75.3% | NC
Sex
Men 711.07(1.01t01.13) | 0.19 | 31.0% | 0.57/0.63 7]1111(1.08t01.14) (053 | 0.0% | 0.66/0.99
Women 811.07(1.02t01.12) | 0.06 | 48.7% 911.14(1.08t01.19) | 0.04 [ 51.0%
Mix 81 1.05(1.03t01.08) | 0.00 | 63.2% 911.12(1.04t01.20) | 0.00 | 87.4%
Location
Asia 111 1.06 (1.01t01.11) | 0.25 | 20.0% | 0.34 1311.16 (1.13t01.20) |[0.24 [ 19.7% | 0.01
Europe 4(1.12(1.01t01.23) | 0.00 | 82.3% 411.06(0.97t01.16) |0.01 | 75.2%
USA 511.04 (1.02t01.06) | 0.24 | 27.6% 511.11(1.05t01.17) |0.02 | 64.3%
Others 1] 1.03(0.96 to 1.10) 1] 1.00 (0.96 to 1.03)
Duration of follow-up
<10 years 6| 1.04(0.99t01.09) [ 0.56 | 0.0% | 0.75 911.17(1.07t01.28) |[0.00 | 85.1% | 0.24
>10 years 15| 1.06 (1.03 t0 1.09) | 0.00 | 62.9% 141 1.10 (1.07to 1.14) | 0.00 | 60.1%
No of participants
<10000 711.12(1.00t01.26) | 0.13 | 39.1% | 0.47 101 1.18(1.12t01.24) |[0.24 | 21.9% | 0.08
>10000 141 1.05(1.03t0 1.08) | 0.00 | 57.4% 13]1.10 (1.05t0 1.14) | 0.00 | 80.8%
No of cases
<1000 811.11(1.00t01.22) | 0.19 | 30.5% | 0.53 101 1.15(1.10t01.21) [0.60 | 0.0% | 0.22
>1000 13| 1.05 (1.03 t0 1.08) | 0.00 | 60.7% 131 1.10 (1.06 to 1.15) [ 0.00 | 84.5%
Sleep assessment
Self-report questionnaire 14 | 1.06 (1.03t0 1.09) | 0.00 | 61.8% | 0.95 15(1.11(1.01to1.16) | 0.00 | 82.6% | 0.40
Interview 711.06(0.98t01.14) | 0.27 | 21.4% 81115(1.08t01.23) [0.45( 0.0%
Sleep duration type
Nighttime sleep 10 |1 1.04 (1.02t01.07) | 0.18 | 28.7% | 0.43 1111.11(1.04t01.18) |[0.00 [ 72.4% | 0.71
24-hour sleep 111 1.08(1.03t01.13) | 0.00 | 61.4% 12 11.13(1.09t01.17) | 0.00 | 60.2%
Study quality score
<7 211.04(1.02t01.06) | 0.95| 0.0% | 0.58 1(1.21(1.09to1.34) 0.33
>7 191 1.07 (1.03t0 1.10) | 0.00 | 56.1% 22 11.11(1.07to1.15) | 0.00 | 75.3%
Incidence or mortality
Incidence 711.02(0.98t01.07) | 0.20 | 30.0% | 0.10 611.00(0.97t01.03) [0.50 | 0.0% | 0.00
Mortality 16 | 1.08 (1.04 to 1.11) | 0.00 | 53.8% 19(1.15(1.12t01.18) | 0.01 | 46.3%
Adjustment for confounders
Age Yes | 21| 1.06 (1.03t0 1.09) | 0.00 | 52.0% | NC 2311.12(1.08t01.16) | 0.00 | 75.3% | NC

No 0 0
Education Yes | 16 | 1.05(1.02 to 1.08) | 0.00 | 54.2% | 0.36 16 | 1.10 (1.06 to 1.15) | 0.00 [ 80.1% | 0.26

No 511.09(1.03t01.15) | 0.31 | 16.1% 71115(1.10t01.21) | 0.18 [ 32.0%




pHriE;rﬁeens'on’ blood ves | 17 | 1.06 (1030 1.09) | 0.07 | 36.00% | " 18 | 1.12 (10810 1.15) | 0.00 | 57.10 | °°
No | 4 1.08(1.00t01.16) | 0.00 | 82.0% 5| 1.12(0.99t01.26) |0.00 | 89.8%
Hypercholesterolemia, Yes 1.05 (1.00 to 1.11) | 0.02 | 58.8% | 0.69 1.06 (0.99 t0 0.13) | 0.02 | 60.4% | 0.06
serum cholesterol No | 13| 1.06(1.03t01.10) | 0.03 | 48.7% 16 | 1.14 (1.10t0 1.19) | 0.00 | 77.6%
Diabetes Yes | 13]1.04 (1.01t01.07) | 0.18 | 25.9% | 0.29 14 [ 1.12 (1.08t0 1.16) [ 0.00 | 61.1% | 0.86
No | 8] 1.09(1.03t01.14) | 0.00 | 70.9% 9| 1.20(1.03t01.21) |[0.00 | 83.3%
Smoke Yes | 21]1.06 (1.03t01.09) | 0.00 | 52.0% | NC 23 [ 1.12 (1.08 to 1.16) | 0.00 | 75.3% | NC
No 0 0
Alcohol Yes | 19 | 1.06 (1.03t0 1.08) | 0.00 | 53.2% | 0.38 21 | 1.12 (1.08 to 1.16) | 0.00 | 75.9% | 0.90
No | 2[1.10(1.05t01.16) | 0.10 | 0.0% 2 1.11(0.96t01.29) |0.01 | 83.3%
Physical activity Yes | 14 | 1.05 (1.02t0 1.08) | 0.00 | 58.6% | 0.17 15 [ 1.12 (1.08 t0 1.17) [ 0.00 | 79.4% | 0.76
No | 7[1.10(1.01t01.15) | 050 | 0.0% 8]1.12(1.03t01.22) |0.00 | 66.5%
BMI Yes | 21| 1.06 (1.03t01.09) | 0.00 | 52.0% | NC 23 1.12 (1.08 to 1.16) | 0.00 | 75.3% | NC
No 0
Sleep disorder Yes 111.01(0.86t01.18) 0.64 11]1.51(1.20t01.90) 0.03
No | 20| 1.06 (1.03 to 1.09) | 0.00 | 54.2% 22 [ 1.11 (1.07 to 1.15) | 0.00 | 74.4%
Depression Yes | 7]1.02(0.99t01.04) | 0.81 | 0.0% | 0.09 9(1.15(1.10t0 1.21) |0.00 | 61.3% | 0.16
No | 14| 1.08(1.04 to 1.12) | 0.00 | 60.9% 14 | 1.10 (1.05t0 1.15) | 0.00 | 78.4%
Sleeping pills Yes | 1[1.01(0.86t01.18) 0.64 1| 1.51 (1.20 to 1.90) 0.03
No | 20 1.06 (1.03to 1.09) | 0.00 | 54.2% 22 [ 1.12 (1.07 to 1.15) | 0.00 | 74.4%

No denotes the number of studies.

Pret” for heterogeneity within each subgroup,

Pret” for heterogeneity between subgroups with meta-regression analysis,
NC = not calculable




Table S11. Subgroup analyses of sleep duration and coronary heart disease, per hour per day

Short sleep Long sleep
No RR (95% CI) Phet 12 Phet’ No RR (95% CI) Pret 12 Phet’

Total 18 1 1.07 (1.03t0 1.12) | 0.00 | 59.3% | NC 16 1 1.05(1.00t0 1.10) | 0.00 | 64.2% | NC
Sex
Men 711.08(0.98t01.19) |0.01|66.1% | 0.23/0.60 | 5 1.07 (0.95t01.20) | 0.00 | 75.8% | 0.23/0.58
Women 91110(1.03t01.18) [ 0.01 | 63.6% 711.09(1.03t01.16) |0.17 | 33.8%
Mix 611.07(0.99t01.15) |0.01|68.1% 611.04(0.93t01.17) | 0.00 | 84.6%
Location
Asia 81113(1.00t01.27) |[0.00 | 73.6% | 0.36 811.09(1.02t01.18) | 0.01|63.3% | 0.02
Europe 511.04(098t01.09) |[0.48( 0.0% 410.89(0.82t00.97) |[0.94| 0.0%
USA 511.05(1.00t01.09) | 0.23 | 28.1% 41107(1.03t01.11) |[0.35| 9.0%
Duration of follow-up
<10 years 311.03(097t01.09) |[0.48| 0.0% | 0.38 311.03(0.95t01.11) |0.30 | 18.0% | 0.48
>10 years 1511.09 (1.03t0o 1.14) | 0.00 | 64.8% 131 1.06 (1.00t01.12) | 0.00 | 69.0%
No of participants
<10000 711.08(0.94t01.25) |0.07 |48.1% | 0.65 41092(081t01.06) |0.98| 0.0% | 0.15
>10000 1111.08(1.03t01.13) | 0.00 | 66.1% 121 1.06 (1.01t0 1.12) | 0.00 | 70.4%
No of cases
<500 911.12(0.97t01.30) |[0.01]59.2% | 0.74 1.00(0.92t01.08) |0.52 | 0.0% | 0.18
>500 91107 (1.02t01.11) [ 0.01 | 62.9% 1.07 (1.01t0 1.13) | 0.00 | 76.2%
Sleep assessment
Self-report questionnaire 12 [ 1.05(1.01t01.09) | 0.04 | 45.9% | 0.05 10 | 1.05 (1.01 to 1.09) 0.03 | 50.9% | 0.98
Interview 61117 (1.02t01.35) | 0.14 | 39.9% 6] 1.00(0.83t0 1.21) | 0.00 | 75.3%
Sleep duration type
Nighttime sleep 111 1.06 (1.00t01.12) | 0.00 | 63.9% | 0.48 911.06(0.98t01.14) |0.00 | 67.5% | 0.82
24-hour sleep 711.10(1.02t01.18) | 0.10 | 43.9% 711.04(0.97t01.11) |0.01 | 64.0%
Study quality score
<7 411.03(097t01.10) |0.32|14.4% | 0.29 41108(1.04t01.12) |039| 14% |0.54
>7 141 1.09 (1.03t0 1.16) | 0.00 | 65.7% 12 11.03(0.96t01.11) |0.00 | 71.2%
Incidence or mortality
Incidence 11]11.04(1.00t01.10) |[0.15| 30.8% | 0.42 1.00 (0.94t01.06) | 0.04 | 50.5% | 0.03
Mortality 81110(1.02t01.17) [ 0.00 [ 66.3% 1.12 (1.05t01.19) | 0.01 | 62.4%
Adjustment for confounders
Age Yes | 18 | 1.07 (1.03t0o 1.12) | 0.00 | 59.3% | NC 16 1 1.05(1.00t0 1.10) | 0.00 | 64.2% | NC

No 0 0
Education Yes | 12 | 1.07 (1.01to 1.12) | 0.00 | 66.4% | 0.69 121 1.05(1.00t0 1.11) | 0.00 | 71.5% | 0.69

No 611.04(0.99t01.24) |0.11| 44.6% 41106(097t01.15) |[035| 8.2%

Yes | 16 | 1.05(1.01to 1.10) | 0.03 | 44.7% | 0.03 1411.04(1.00t01.08) | 0.05|41.6% | 0.13




Hypertension, blood No | 2|122(112101.32) |033| 0.0% 2| 1.10 (0.78t0 1.54) | 0.00 | 87.0%

pressure

Hypercholesterolemia, Yes | 12 (1.04(1.00t01.08) | 0.18|26.5% | 0.17 10 | 1.00 (0.94 to 1.06) 0.05 | 46.0% | 0.02

serum cholesterol No 6 (1.10(1.01t01.20) | 0.00 | 69.7% 6(1.12(1.05t01.19) |0.01 | 66.1%

Diabetes Yes | 14| 1.05(1.01t01.09) | 0.04 | 43.6% | 0.01 121 1.04 (1.00t0 1.09) | 0.03 | 49.0% | 0.29
No 41122(1.11t01.34) |0.37| 52% 411.04(0.82t01.33) |0.01(71.7%

Smoke Yes | 18 | 1.07 (1.03t0 1.12) | 0.00 | 59.3% | NC 16 |1 1.05(1.00t0 1.10) | 0.00 | 64.2% | NC
No 0 0

Alcohol Yes | 18 | 1.07 (1.03to 1.12) | 0.00 [ 59.3% [ NC 16 | 1.05(1.00t0 1.10) | 0.00 [ 64.2% [ NC
No 0 0

Physical activity Yes | 16 | 1.07 (1.02t01.12) | 0.00 | 60.3% | 0.19 13 | 1.07 (1.02t0 1.12) 0.00 | 58.6% | 0.03
No 211.52(0.92t02.50) |0.25 [ 23.0% 310.88(0.79t00.98) |0.83| 0.0%

BMI Yes | 17 | 1.08 (1.03t0 1.13) | 0.00 | 59.9% | 0.27 15]1.05(1.00to 1.11) | 0.00 | 70.0% | 0.49
No 0.95 (0.81 to 1.10) 0.95 (0.77 t0 1.18)

Sleep disorder Yes 1.09 (0.86 to 1.38) 0.94 0.91 (0.72to 1.14) 0.33
No [ 17 | 1.07 (1.02t01.12) | 0.00 | 61.6% 151 1.06 (1.01to 1.11) | 0.00 | 65.0%

Depression Yes| 6]1.06(0.98t01.14) |0.03|61.0% |0.71 411.06(1.00to1.11) |0.31( 15.6% | 0.80
No | 12| 1.08(1.02t01.15) | 0.00 | 57.4% 121 1.04 (0.97to1.11) |0.00 | 71.1%

Sleeping pills Yes| 1(1.04(0.97to1.11) 0.72 0 NC
No | 17 1.08(1.02t01.13) | 0.00 | 61.6% 16 | 1.05(1.00to 1.10) | 0.00 | 64.2%

No denotes the number of studies.

Pret” for heterogeneity within each subgroup,

Pret” for heterogeneity between subgroups with meta-regression analysis,
NC = not calculable



Table S12. Subgroup analyses of sleep duration and stroke, per hour per day

Short sleep Long sleep
No RR (95% CI) Phet 12 Phet’ No RR (95% CI) Phet” 12 Pret’

Total 141 1.05(1.01t01.09) | 0.55| 0.0% [ NC 1511.18(1.14t01.21) (0.40( 4.9% | NC
Sex
Men 61.05(098t01.11) |0.79 | 0.0% | 0.53/0.63 6114 (1.09t01.19) |[0.94 | 0.0% | 0.14/0.88
Women 511.05(0.97t01.13) | 0.26 | 24.6% 711.20(1.12t01.28) | 0.07 | 48.7%
Mix 511.08(1.00t01.13) | 0.18 | 35.5% 61120(1.15t01.26) |0.36| 9.4%
Location
Asia 711.05(0.99t01.10) (047 0.0% | 0.71 81118(1.14t01.22) |0.43| 0.5% | 0.13
Europe 4(1.06(0.96t01.16) |0.18 | 38.7% 311.09(0.99t01.21) |0.28|21.6%
USA 311.07(0.98t01.17) |0.60 | 0.0% 41120(1.20t01.29) [0.58  0.0%
Duration of follow-up
<10 years 311.15(0.98t01.35) |0.12 | 53.8% | 0.36 41128(1.20t01.37) [0.92 | 0.0% | 0.01
>10 years 1111.04(1.00t01.09) |[1.09 | 0.0% 111115(1.12t01.19) [0.83 | 0.0%
No of participants
<10000 6]1.06(0.98t0o1.16) |[0.49| 0.0% | 0.75 511.10(1.02t01.18) |[0.69| 0.0% | 0.08
>10000 81105(1.00t01.09) |041| 2.4% 1011.19(1.15t01.22) [0.45( 0.0%
No of cases
<500 6]1.13(0.98t01.30) |[0.20 | 32.0% | 0.30 41109 (1.00t01.20) [0.53| 0.0% | 0.16
>500 81104 (1.00t01.09) |0.87 | 0.0% 1111.18(1.15t01.22) (042 2.1%
Sleep assessment
Self-report questionnaire 9(1.05(1.00t01.09) |0.82| 0.0% | 0.57 10 [ 1.19 (1.15t0 1.22) 047 | 0.0% | 0.11
Interview 511.09(0.96t01.24) |0.14 | 42.6% 511.10(1.03t01.19) |055| 0.0%
Sleep duration type
Nighttime sleep 3(1113(090t01.42) |0.20 | 37.8% | 0.35 51122(1.13t01.30) |[0.73| 0.0% | 0.35
24-hour sleep 1111.05(1.01t01.09) |[1.09 | 0.0% 101117 (1.13t01.21) [0.24 | 22.6%
Study quality score
<7 1{1.19 (0.95to 1.49) 0.30 1] 1.19 (0.95 to 1.50) 0.92
>7 1311.05(1.01t01.09) | 0.56 | 0.0% 1411.18(1.14t01.21) [0.33 | 11.6%
Incidence or mortality
Incidence 811.07(0.99t01.16) | 0.25| 22.6% | 0.86 711.15(1.08t01.24) |0.26 | 22.0% | 0.60
Mortality 101 1.05(1.01t01.10) | 0.66 [ 0.0% 1211.18(1.14t01.21) [0.50 | 0.0%
Adjustment for confounders
Age Yes | 14 | 1.05(1.01t01.09) | 055| 0.0% | NC 1511.18(1.14t01.21) |[0.40| 4.9% | NC

No 0 0
Education Yes | 11| 1.05(1.01t01.09) | 0.56| 0.0% | 0.76 121117 (1.14t01.21) |[037| 7.8% | 0.41

No 311.09(0.79t01.50) | 0.23 | 32.7% 31122(1.12t01.34) |0.37| 0.0%

Yes | 11 | 1.04 (1.00t0o 1.09) | 0.77 | 0.0% | 0.36 121116 (1.13t01.20) |(0.63| 0.0% | 0.04




Hypertension, blood No | 3|1.15(098t01.35) |0.16|53.8% 3|128(1.19t01.38) |0.78| 0.0%

pressure

Hypercholesterolemia, Yes| 7(1.06(097t01.16) | 0.34(24.9% | 0.96 6 [ 1.15(1.06 to 1.25) 0.18 | 34.5% | 0.52

serum cholesterol No 711.05(1.00t01.10) |0.71| 0.0% 9(1.18(1.15t01.22) |0.57| 0.0%

Diabetes Yes| 9]1.04(1.00t01.09) [0.90| 0.0% | 0.34 101116 (1.13t0 1.20) | 0.48| 0.0% | 0.09
No 511.32(098t01.31) |1.22 | 45.0% 511.25(1.16t01.33) |[0.58 | 0.0%

Smoke Yes | 13 |1.05(1.01t01.09) [0.56| 0.0% | 0.30 14 11.18(1.14t01.21) | 0.33 | 11.6% | 0.92
No 1{1.19 (0.95to0 1.49) 1] 1.19 (0.95t0 1.49)

Alcohol Yes | 13 |1.05(1.01t01.09) [0.56| 0.0% | 0.30 1311.17(1.14t01.20) |[0.42| 2.6% | 0.18
No 1{1.19(0.95t0 1.49) 211.26(1.14t01.40) |[052| 0.0%

Physical activity Yes| 8(1.05(099t01.10) |0.65| 0.0% | 0.74 9(1.18(1.12t01.24) 0.10 | 40.1% | 0.80
No 6]1.06(0.98t01.14) |[0.25 | 24.0% 117 (1.12t01.22) [0.94 | 0.0%

BMI Yes | 13 |1.05(1.01t01.09) [0.56| 0.0% | 0.30 14 11.18(1.14t01.21) | 0.33 | 11.6% | 0.92
No 1.19 (0.95 to 1.49) 1.19 (0.95 to 1.47)

Sleep disorder Yes 1.37 (1.05t0 1.77) 0.07 1.26 (0.99 to 1.60) 0.58
No [ 13| 1.05(1.00t01.09) |0.80| 0.0% 14 11.18(1.14t01.21) |[035| 9.7%

Depression Yes| 3]1.00(0.93t0o1.07) [0.99]| 0.0% | 0.11 311.18(1.12t01.25) |0.30 | 25.9% | 0.77
No [ 11 |1.07(1.03t01.12) | 0.55| 0.0% 121117 (1.13t01.22) |[0.37| 8.2%

Sleeping pills Yes| 1]1.00(0.89t01.12) 0.40 1] 1.26 (0.99 to 1.60) 0.58
No [ 13| 1.06 (1.02t01.10) | 0.53| 0.0% 14 11.18(1.14t01.21) |[035| 9.7%

No denotes the number of studies.

Pret” for heterogeneity within each subgroup,

Pret” for heterogeneity between subgroups with meta-regression analysis,
NC = not calculable



shortest v reference sleep duration longest v reference sleep duration

Study Relative risk (85% CI) Relative risk (95% CI)  Weight (%) Relative risk (95% CI) Relative risk (95% CI)  Weight (%)
Aurora 2016 -‘-: 098 (0.87, 1.10) 368 — 1.25(1.05, 1.47) 239
Lee 2016 —'—P— 118 (0.66, 2.12) 032 & 23703419 086
Wang 2016 —— 1.23(1.03, 1.80) 1.19 - —— 165(1.22,222) 1.42
Cal 2015 —— 1.11(1.00,1.23) 409 | = 1.81(1.59, 2.06) 274
Zuurbier 2015 -t—i—‘— 141(0.93,2.13) 0.60 B —— 1.10(0.74, 1.84) 058
Hall 2015 —p— 1.06 (0.83, 1.34) 152 —_—— 1.23(0.93, 1,63) 183
Rod 2014 (M) —_—t— 1.11(0.73,1.68) 059 —_—t 1.44(0.59, 3.50) 025
Rod 2014 (F) ——-IQ— 121(0.76,1.91) 049 ——IQ— 1.48(0.60, 3.65) 024
Xiao 2014 -> 1.16(1.10,1.23) 561 > s 1.11(1.06, 1.19) 33
Bellavia 2014 —— 125(1.13,1.37) 430 - 1.14(1.05, 1.24) 314
Magee 2013 |—— 1.13(1.01,1.25) 399 [ 1.26(1.16, 1.36) 397
Garde 2013 —e— 1.06 (0.00, 1.26) 267 - 0.00(0.84, 1,00) 274
Kakizaki 2013 —- 1.01(0.93, 1.09) 485 - 1.37(1.27,1.47) 32
Ye0 2013 — 121(1.03, 1.41) 2n — 1.36(1.07,1.72) 182
Chen 2013 —_———— 1.00(0.75,133) 114 —— 166(1.28,2.17) 164
Jung 2013 _‘I_ 098 (067, 1.43) o7t _....I_ 1,09(0.82, 1.45) 150
Hale 2013 —1}-1— 1.01(0.68, 1.51) 064 I—I*— 161(1.05,2.18) 1.10
Kim 2013 (M) - 1.15(1.06, 1.23) 502 -+ 119(1.12,1.27) 328
Kim 2013 (F) - 1.14 (1,06, 1.23) 502 - 1.22(1.13,1.31) 321
L2013 (M) <+ 144 (0.65, 3.19) 017 ——— 1.70(1.07, 2.70) 078
Li2013(F) - 1.01(042,2.39) 015 —_— 1.85(1.09,3.13) 063
Cohen-Mansfield 2012 -.—’ 0.98 (0.84,1.13) 290 —r— 1.32(1.09, 1.68) 224
Rhee 2012 I—#— 147 (1.09,1.99) 1.05 —— 096(0.82,1.13) 246
Castro-Costa 2011 : 1.09(0.78, 1.53) 0.87 1 —'.-— 153(1.12,2.09) 135
Qu 2011 —.—-I 097 (0.84,1.12) 3.00 -‘-I 1.09(0.95, 1.24) 2n
Kronholm 2011 (M) |—— 1.32(1.15, 1.50) 326 —— 1.61(1.36, 1.89) 242
Kronholm 2011 (F) — 1.25(1.08, 1.44) 3.00 —— 162(1.37.191) 241
Mesas 2010 —_— 142(1.04,1.96) 0.96 — 1.66(1.23,2.24) 142
Chien 2010 e —— 115 (0.90, 1.46) 150 —— 1.34(1.08, 1.67) 197
Stone 2009 —*——I 0.89(0.71,1.10) 174 —_— 1.48(1.20, 1.82) 205
Suzuki 2009 —fl— 0.92(0.66, 1.28) 089 e 1.96(1.49,257) 158
Ikehara 2009 (M) + 129(1.02, 164) 154 - 141(1.29,1.5¢) 310
Ikehara 2009 (F) —_— 1.28(1.03, 1.60) 173 — 156(1.40,1.75) 291
Gangwisch 2008 —— 1.17(0.99, 1.39) 247 —— 1.34(1.15, 1.56) 283
Hublin 2007 (M) —— 1.26(1.11,1.43) 342 —— 1.24(1.09,1.41) 275
Hubiin 2007 (F) —— 1.21(1.05, 1.40) 300 —— 1.17(1.03,1.34) 273
Lan 2007 (M) —_— 0.98 (0.76, 1.25) 144 — 1.51(1.19,1,92) 181
Lan 2007 (F) ——?'-— 1.14(0.77, 1.67) 068 e 206(1.50,2.83) 132
Amagal 2004 (M) —— 240 (1,30, 4.20) 031 —ﬁl— 1.10(0.80, 1.60) 1.18
Amagai 2004 (F) - ; 0.70(0.20, 2.30) 008 —n:‘.-— 1.50(1.00, 2.40) 085
Burazeri 2003 (M) ——r 0.71(0.42,1.20) 039 —_—t— 1.51(0.71, 3.20) 03¢
Burazeri 2003 (F) —_——— 1.25 (0,85, 1.84) 068 —_—— 136(0.77,237) 057
Goto 2003 (M) — 1.29(0.50, 3.34) 0.12 T 1.54(0.92,2.58) 065
Goto 2003 (F) | < 262(1.36,507) 025 ——— 1.40(0.91,2.15) 087
Patel 2003 —— 1.08(0.96, 1.22) 361 - 1.40(1.25, 1.55) 294
Mallon 2002 (M) *- P 1.10(0.60,7.00) 007 g 200(1.20,3.20) o7
Mallon 2002 (F) _0:_ 1.00 (0,60, 1.80) 036 _—’I— 1.30(0.60, 2.60) 0.3
Kripke 2002 (M) e 1.19(0.96, 1.47) 181 * 1.34(1.28, 1.40) 338
Kripke 2002 (F) 1—.-— 1.33(1.08, 1.64) 187 > 1.41(1.34,1.50) 332
Heslop 2002 (M) — 1.00 (0,89, 1.12) 374 — 1 081(0.67,0.97) 224
Heslop 2002 (F) —_— 0.98(0.70, 1.37) 0.87 B e S r— 1.20(0.71,2.08) 063
Kojima 2000 (M) —_— 183(1.12,3.35) 036 —_— 1.77(0.88, 3.54) 039
Kojima 2000 (F) — 0.90(0.50, 1.61) 032 % | 0.40(0.06,292) 006
Gale 1998 ——:‘-— 1.25(0.88, 1.78) 080 :+ 213(1.46,3.09) 1.06
Ruigomez 1995 _.——|— 083(0.56,1.23) 066 —+ 1.37(0.89,2.11) 087
Tsubono 1993 ——'-._ 126(0.81,197) 053 —'*—- 1.68(1.16,2.15) 137
Rumble 1952 —_—T 1.08 (0.5, 1.79) 031 —_—t— 1.36(0.80, 2.00) 079
Overall ° 113(1.08,1.17) 100.00 0 1.35(1.29,1.41) 10000
| |
| | ! | | | | 1 | |
2% 5 2 5 2% 5 2 5

Figure S1. Sleep duration and all-cause mortality, shortest and longest vs.
reference analysis



shortest v reference sleep duration longest v reference sleep duration

Study Relative risk (95% CI) Relative risk (95% CI)  Weight (%) Relative risk (95% CI) Relative risk (95% Cl)  Weight (%)
Gianfagna 2016 —I—o— 114 (0.84, 1.53) 206 —_—— 1.55(1.08, 2.21) 267
Cai 2015 — 1.05 (0,87, 1.26) 414 | —— 2,04 (1.85,253) 396
Canivet 2014 (M) —— 1.10(0.96, 1.30) 522 130(101,170) 351
Canivet 2014 (F) —— 1.30 (110, 1.50) 509 [ 150 (1,10, 2.10) 295
Xiao 2014 - 1.25(1.13,1.38) 7.44 - ! 1.07 (0.97, 1.17) 505
Rod 2014 (M) - 1.18 (0.87, 1.63) 191 ; 161(040,650) 032
Rod 2014 (F) —_— 1.81(1.05, 3.10) 0.72 —_— 1.11(0.95,1.31) a48
Bellavia 2014 | —— 1.44 (120, 1.73) 420 — 123(089,170) 285
Lincoln 2013 - 1.06 (0.96, 1.16) 7.70 | 100(0.89, 1.13) 485
Westerlund 2013 — 1.05 (0.8, 1.26) 430 | W 100(088,1.14) 477
Holliday 2013 —— 1.03 (0.8, 1.21) 495 o 122(108,135) 485
Kim 2013 (M) —— 1.13(1.00, 1.28) 8.37 —_ 120(1.13,1.47) 475
Kim 2013 (F) R 1.20 (1.05, 1.36) 5.09 . -~ 238 (146, 3.80) bl
Chen 2013 e 1.05 (0,61, 1.79) 073 1 ' 152(0.79, 2.96) ey
Yeo 2013 (M) -l: 1.43 (0,89, 2.30) 0,82 . 113(048.267) 079
Yeo 2013 (F) 1.48 (0.97, 2.28) 112 [ ] sdoisanE e
Kakizki 2013 - 1.10 (0.96, 1.28) 551 el o M G
L2013 (M) —t 1.57 (0.35, 7.15) 0.10 ] SraisEs] Gy
Li2013 (F) 0.80 (0.18, 3.47) 0.10 ! 080077 118 a7
Hoevenaar-Blom 2011 —— 1.11(0.97,1.27) 587 = 171(080,324) i
Hamazaki 2011 | = 3.49 (1.30, 9.40) 0.23 | 127(094.175) gy
Kronholm 2011 (M) . 1.20 (0.96, 1.50) 323 ¥ ¢
Kronholm 2011 (F) e 133 (1,06, 167) 314 R 11814232 338
Chien 2010 — 0.94 (0,65, 1.35) 147 - 112108,155) 26
Amagai 2010 (M) —_— 214 (111,413 0.50 T 12208310 264
Amagal 2010 (F) —_— 1.46 (0.70, 3.04) 041 T LRPAGIeE B
Stone 2009 —_— 0.86 (0.60, 1.22) 155 . 169(1.23,2.31) 3w
Suzuki 2009 RN P 1.10 (0.62, 1.93) 0.66 B 1.95(1.18,3.21) 1.80
Ikehara 2008 (M) —— 1.11(0.67, 1.83) 0.83 I 1 1.50,(1:33,1,83) hee
Ikehara 2009 (F) i 1.28 (0.88, 1.86) 1.41 gy = 1.54(1.28,1.86) B
Lan 2007 (M) —_—— 0.81(0.53, 1.57) 0.72 - 181(1.13,2.89) 1.96
Lan 2007 (F) _ 1.07 (0.54, 2.15) 0.46 — 1.85(1.04,3.27) 1.50
Patel 2004 —_— 1.04 (0.79, 1.35) 246 - 156(1.25,1.96) 385
Burazeri 2003 (M) —o—_‘:._ 0,84 (0.2, 154) 028 ‘ 182(052,634) 040
Burazeri 2003 (F) - 1.64 (0.89, 3.02) 0.58 E—— 130(0.56,302) 081
Heslop 2002 (M) — 1.00(0.85, 1.17) 493 ———f—— 0.80(0.47,137) 1.85
Heslop 2002 (F) I 0.82 (064, 107) 2862 135(062,205) 082
Overall ° 1.14(1.09, 1.20) 100.00 o 1.36(1.26, 1.48) 100.00
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Figure S2. Sleep duration and total cardiov
reference analysis

scular disease, shortest and longest vs.



shortest v reference sleep duration longest v reference sleep duration

Study Relative risk (95% Cl) Relative risk (95% CI) Weight (%) Relative risk (85% CI) Relative risk (95% Cl) Weight (%)
Glanfagna 2016 - 114(080,161) 327 —_— 132(085,207) 231
Yang 2016 -~ 108(090,129) 7.1 —— 133(1.10,162) 673
Strand 2016 4 136(088,210) 233 — 128(105, 156) 659
Wang 2016 —— 0.69(060,130) 281 lor——— 1.12(058,216) 118
Liu2014 —— 120(103,161) 579 —— 113(081,158) 357
Lincoln 2013 — 1.08 (0.96, 1.20) 962 -—!—.— 1.33(0.94, 1.88) 339
Hale 2013 — 109(063,169) 157 e 1.88(0.92, 3.63) 102
Kim 2013 (M) —— 121(104,142) 796 e 116(1.00,1.34) 834
Kim 2013 (F) - 118(098,142) 693 —— 123(102,148) 686
Kakizki 2013 —— 138(102,186) 405 —— 141(104,192) 402
Garde 2013 . 146(107,200) 383 l— 1.20(097,149) 6.0
Westerlund 2013 . 119(092,155) 485 —— 119(1.00,141) 745
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Figure S3. Sleep duration and coronary heart disease, shortest and longest vs.
reference analysis
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Figure S4. Sleep duration and stroke, shortest and longest vs. reference analysis
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Figure SS. Trim-and-Fill correction for publication bias for total cardiovascular
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Figure S6. Trim-and-Fill correction for publication bias for all-cause mortality,
dose-response analysis for short sleep
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Figure S7. Non-linear dose-response analysis of sleep duration and all-cause
mortality by nighttime sleep duration (A) and 24-hour sleep duration (B)
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