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Trends Pharmacol Sci. 2010 May;31(5):191-8. Epub 2010 Feb 18.
Circadian dysfunction in disease.Bechtold DA, Gibbs JE, Loudon AS.
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Figure 1. Clocks and diseaselnappropriate or dampened circadian rhythms in behaviour and physiology can
result from clock gene polymorphisms, de-synchronisation of our environment and behaviour from our natural
endogenous clocks, as well as during aging. Recent evidence suggests that disruption of the circadian system is a
contributory factor to clinical and pathological conditions including sleep disorders, cancer, depression, the
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Chronic jet-lag increases mortality

in aged mice.

Davidson AJ, Sellix MT, Daniel J,
Yamazaki S, Menaker M, Block GD.
Curr Biol. 2006 Nov 7;16(21):R914-
6. No abstract available.
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High Caloric Intake at Breakfast vs. Dinner Differentially Influences Weight Loss of
Overweight and Obese Women
Daniela Jakubowicz, Maayan Barnea, Julio Wainstein and Oren Froy

Obesity (2013) 21, 2504-2512.
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FIGURE 1 Body weight and waist circumference in the BF and D groups. (A) Body
weight was recorded every 2 weeks for 12 weeks and (B) waist circumference was
measured at the beginning, after 6 weeks and at the end of the experiment. Values
are means 6 SE; BF, breakfast group; D, dinner group;*denotes P < 0.05; Different
letters denote significant difference P < 0.05.
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Table 1. Subject characteristics by quintile of midpoint of sleep (p=3304)

NOIGHREEZXS

an L ﬁﬂﬂ Cruintils of midpoint of sleep ﬁgg
T z Q3 Q4 7 P
n=3304 n=534 n=763 =569 n=737 =601
(earliest reference) {latest)
Midpoint of sleep o'clock (hmin) = 104 a2 23 310 = 0:08 337 = 0:07 411 = = B <0.0001
Bedrme B oclock (b-min) = 1:05 23:11 6 2340 = 032 022 = 038 0:43 = 11:28 [0 ' <0000
Fize time o'clock (hrmin) = 1:2% =7 §:30 = 0:30 4§53 = 0:37 4 = 4 1. 0001
Sleep duration 2 ' + 131 5:52 1 £ 100 631 = 114 = 9:37 o ' <0.00m1
Body mass index + 28 1T = 32 £ 28 = 25 + 0.30
<18.5 14.4 14.2 14.6 138 153 14.0 0.67
-=18.5 <25 78.5 713 78.9 79.4 778 790
=25 71 8.4 6.5 6.9 6.9 7.0
Current smoking 13 0.8 0.3 1.2 1.1 X1 0.0004
Currently trying to lose weight 359 376 35.0 351 37.2 349 0.71
Current supplement use 18.5 18.7 16.4 182 18.7 20.8 0.15
Current usual exarcise habits 10.0 10.3 11.8 10.0 0.0 8.8 0.10
Residential block
Hokkaido and Tohoku 9.6 10.5 11.4 10.0 g4 7.3 0.0001
Eanto 345 3901 334 36.8 35.4 28.1
Hokurikn and Tokai 13.7 12.0 14.6 14.1 13.4 143
Kinki 19.8 15.2 18.1 20.3 20.8 245
Chugokm and Shikaku 10.4 14.4 12.7 B4 0.0 7.8
Eyushn 12.0 g8 9.8 10.5 13.0 12.0
Size of residential ares
City with population =]million 1.8 15.9 19.1 19.9 202 18.1 0.0019
City with population: I million 65.3 64.2 624 65.8 §5.3 69.2
Town and village 15.9 19.9 18.5 14.4 14.5 12.7

Data are mean = 5.d., or persons {%).

Sizmificance level compared with Q1 of midpoint of sleep (Dunnedt's test). ; P=0.001.

* Tests for linear trend wsed the median value in each quintile as a contmuons varable in linear regression; a Mantel-Hasnszel 3 * test was nsed for categoncal varables

Mito et al., Sleep Medicine, 2011



Talls T Total crsgy and sutrenl istkc by quintile ol mabpein of dop (r=1304)

. intike of midgpumt o sleep -
A — §A% 0 = (i) = 0 "y —
a=3304 =534 n=TAZ n=hER =7aT =] B*
jmarkod wfaml) ke

Eaoy alay 7@ = 451 36 = m 1776 = 18 #1z = 17 1B = 17 7@ =z 1|8 ' 0lo
Nulr ity
Fretzin 2N 134 = 21 135 = @l 136 = 0l 135 = 0l 133 = 0l 132 = 0l 00010
Fal 5 ME = 57 O = 02 M3 = 02 BT = 02 My = 02 Wl ox 02 F  aodl
Carbohy drale BERR | e 556 = BE 563 = 03 559 = 02 55 =03 554 = 02 Sl = 03 @001l
Akchol — 03 = 1T 0 = uuﬁ,t‘ 213 = 004 034 = 005 01 = 04 04 : 005 ¢ <000l
Chasledzn] ﬁ"yj(ﬂ;%‘Eu 165 = a2 R = 3 169 = 1 165 = 2 161 = 1 & s+ 3 a0z
Sodum NI = 553 MW = M H® =z W 218k = 21 N4 = W R 07267
Fiilwocams mplmkd 1R = 279 WeE = 12 no = 10 1084 = 11 03 = 10 s = 11 s
Caleium mplbksd 6T = 99 I o= 4 Moz 4 W o= 4 M6 = 4 ¥z 4 * <000l
Magn=niun mpiomkd 119 = IR 10 = 1 12 = 1 10 =1 g = 1 s =1 ' a0
Imm mplkd  36% = 039 IT™ o= oM 37 = 003 I = 003 T = 0m 1% =z 04 ' Q03
Tine mplikadl 410 = 0355 412 = om 414 = o0 410 = 002 407 = 0m 44 = 00T ' 000
Vitssmis A il 31 = 19 weE = 10 4oz 9 W = BT =9 Moz W ' aden
Vitssmis [ 1481000 ezl i = 19 3T = 0l 7 = 0l 36 = 01 i5 = 0l 4 2 @1 F Q00
Vismin E (alph-tocophernl)y Fag 1000 sl 43 = 11 41 = 005 43 = 04 43 = DM 43 = 0 41 = 0 i 48
Thismis mpimid 041 = 009 041 = 0OMG 042 = 000 041 = 0003 04l = Mam 04) = 00N 0047
Reibe:llnin mplikadl 0% = 019 07 = ool 065 = 001 D&% = 00l e = 00l 067 = 00l G0
Vitsmin By mplibkadl 053 = 015 053 = ool 054 = 00l 053 = 00l 252 = 00l 051 = 001 * <ouodl
Vitsmin B, 481000 ezl i1 = 15 31 = 0l i1 = 0l 31 = ol i3 = 0l e = 0l 0.12
Furlate Ml 153 = 54 15 = I 155 = I 153 =2 155 = I 145 = @ i
Vitsmin © 1:-:-:*- # =B 48 = 10 5 =1 % =1 #H =1 7 =1 0.7
Firiad grsasges {1 0000 o & ,r
Rice’ 1600 = GRG IT14 = 18 1677 = 15 1580 = 26 1536 = 15 1500 = 1R ,1\ < 0]
Moodled” L 368 = 312 M = 14 36 = 12 #5 = 12 |5 = 12 464 = 13 " <ouodl
Bread ' HKEg B3 = =8 M5 = 11 M9 = 09 BT = 10 6T = 09 Ml oz 11 'f LE
Comfia tican 25 = 233 415 = 10 41% = 08 HE = 0% 46E = 09 467 =z 10 ' <ouonl
Furlatin, BEBh&ih 153 = 108 153 = 0% 155 = 04 151 = 04 157 = 04 150 = 04 'T\ 0 66
Fal mnd ol 1315 = 64 131 = 03 133 = 02 134 = 02 13% = 02 13% = 03 a0
Fruils B3 556 = 540 541 = 13'1\ 571 = 10 5.1 = 21 41 = i 71 = 12 0 66
Viegetablos® 1216 = T 1267 = 31 1175 = 16 15 = 28 1113 = 16 eE = 19 ¢ <ouodl
Fule Bl = R4 %E = OR HE 07 BT =07 M7 = 07 B5 x 0B Y <0uodl
Fish nd Shell fish 3] g = 170 0 = 07 6 = 0& 0 = 07 I3 = 06 BT oz 07 0.14
Mol 1 = 165 331 = a7 M = 0& ME = 08 334 = 06 BT ox 07 ' s
Egp H3l - 5L 182 = 1A 193 = 06 194 = 05 121 = 05 171 = 05 174 = 06 0013
Wik anad ik produts Tl = 715 T4 = 31 TS = 1A 743 = 18 714 = & 56 = 19 ' a0l

T Thals are mwean = 8 A



1(n=2826, 18%) 2

Whole grain, 225 (5)
g/d

Wheat, g/d 77 (1)
Rye, g/d 61 (1)

Potatoes, g/d 136 (3)
Fried potatoes, 9.9 (.4)
g/d
Vegetables/roo266 (5)
ts, a/d

Fruits, g/d 265 (6)
Butter g/d 7.6 (.2)
Margarine, g/d 13.3 (.3)
QOil, g/d 10.7 (.2)
Red 136 (2)
meat/meat

products, g/d

Fish, g/d 43 (1)
Milk, g/d 359 (8)
Fruit juices, 128 (4)
g/d

Softdrinks, g/d 98 (6)

Beer, g/d 113 (7)
Wine, g/d 26 (1)
Spirits, g/d 3.6 (.3)
Sweets, g/d  10.2 (.5)

Chocolate, g/d 10.2 (.4)

Kanerva N et al., Chronobiol Int. 2012 Aug;29(7):920-7.

231 (3)

77 (1)
63 (1)
138 (2)
9.5 (.3)

271 (4)

268 (4)
7.7 (.2)
13.3(.2)

10.5 (.1)
137 (2)

44 (1)
361 (6)
124 (3)

79 (5)

105 (4)
23 (1)

3.0 (.2)
10.2 (.3)
9.7 (.3)

ME score quintiles*t

238 (3)

76 (1)
66 (1)
142 (1)
9.0 (.2)

277 (3)

271 (3)
7.8 (.1)
13.2 (.2)

10.3 (.1)
138 (1)

45 (1)
363 (5)
120 (2)

69 (6)

98 (3)
20 (1)
3.2 (.2)
10.1 (.3)
9.1(.2)

245 (3)

76 (1)
68 (1)
145 (2)
8.6 (.2)

282 (3)

274 (4)
7.9 (.2)
13.2 (.2)

10.2 (.1)
139 (2)

46 (1)
366 (5)
117 (3)

87 (5)

90 (4)
17 (1)

3.0 (.2)
10.1 (.3)
8.6 (.3)

251 (4)

76 (1)
71 (1)
147 (3)
8.2 (.3)

287 (5)

277 (6) 1‘
8.0 (.2)
13.1(.3)

10.0 (.2)
141 (2)

47 (1) 1\

368 (8)
113 (4)

73 (5)

82 (6)
14 (1)
2.9 (.3)
10.0 (.5)
8.1 (.4)

J]
(n=946,21%) 3 (n=665, 15%) 4 (n=1061, 24%) g?n =995,22%)  p trend*T
.012

.08
<.001
.021
.008

.006

A7
(4
.34

12
.35

.10
.82
A7

.50

.06
<.001
.037
.96
.02

<.001

.08
<.001
<.001
.08

.002

.025
41
A5

.65
.08

<.001
27
A7

.015

51
<.001
.99
.001
<.001


http://www.ncbi.nlm.nih.gov/pubmed?term=Kanerva N[Author]&cauthor=true&cauthor_uid=22823875
http://www.ncbi.nlm.nih.gov/pubmed?term=Hilton MF[Author]&cauthor=true&cauthor_uid=19255424

Table 3. The time of begining meals, eating durafion, satng speed, skipped meals, and watchimz TV at meals by quiniils of midpoeint of sleep (p=3304)

i pie] Quintile of midpoint of sleep 73k
Ql Q2 Q3 Q4 Qs
n=334 n=763 n=5G0 n=737 n=801 P
(earlsst, reference) {latest)
Time of beginning meals “ o'clock (homin))
Breakfast §:3% = 0:02 101 £ 002 723 = (02 7532 = (k02 9:19 = {2 giiii]]
Lunch 1220 = 0:A02 1220 = (02 1322 = 02 1215 = 002 1342 = {2 giiii]]
Dirmer 1850 = 06 18:55 = 005 19:05 = o5 1917 = 005 19:19 = {05 giiii]]
Eating duration = * minutes
Breakfast 17643 = 035 1718 = 029 1731 = 031 lid = 0.4 1205 = 030 =10.0001
Lunch 1184 = 038 2211 = 031 1335 = 034 M = 036 1540 = 032 giiii]]
Dirmer BT o= 0352 1934 = 043 033 = 047 60 = 050 248 = 024 giiii]]
Eating spead © o
Fast 54 i34 333 3 0.8 0.34
Medium REE 335 313 171 308 26.1
Slow il.l 333 ET 311 331
Skipped meals * Bl | tmesiwesk 't‘
Breakfast 0488 = 007 057 = 006 091 = Db 105 = Q.06 11 = 0407 giiii]]
Lunch Bﬁ 015 = 003 016 = 003 0.02 = 003 0212 = 003 020 = 003 T 00023
Crirmer 9@ 026 = 0035 029 = M 0.2 = 0 033 = 04 042 = 004 T 0.018
Watching TV at meals =? imes weskdays
Breakfast 327 = 0.08 35 = 0407 330 = 007 i3 = (.08 33 o= 007 1 0.03
Lunch 124 = 0.08 150 = 0407 180 = D& 114 = (.08 3iM = 007 * <000
Dirmer 363 = 007 3BT =006 ' 3BT = 0407 38T = 007 3o = 006 002

* Diata are mean = 5.4
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Alignment and Misalignment
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Proc Natl Acad Sci U S A. 2009 Mar 17;106(11):4453-8. Epub 2009 Mar 2.
Adverse metabolic and cardiovascular consequences of circadian

misalignment.
Scheer FA, Hilton MF, Mantzoros CS, Shea SA.
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Social Jetlag and Obesity

Till Roenneberg, Current Biology Volume 22, 939 — 943, 2012
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