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The percentage of people living in large cities has increased dramatically in recent
decades ...
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...and is expected to increase further.
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The effect of urbanization on sleep, sleep/wake
routine, and metabolic health of residents in the
Amazon region of Brazil

Andressa J Martins 1, Cheryl M Isherwood 2, Suleima P Vasconcelos 3, Arne Lowden 4,
Debra J Skene 2, Claudia R C Moreno ' 4
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Sleep and Diet: growing evidence of a cyclical
relationship
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Circadian clock system and chrononutrition

Light

(1) Chrono-nutrition
(1) Clock regulation
ex. High-fat diet (HFD), Caffeine
(2) Meal-time effects
ex. Skipping breakfast (SB)
Nocturnal eating (NE)
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Chronodisruption

Chronodisruption
CAUSES CONSEQUENCES
Inputs .
- Weak zeitg%bers (low day- Obe5|ty
night contrast) Metabolic
- Conflicting zeitgebers (light
at night, noctural feeding) Syndrome
- Zeitgeber shift (shift work, Cancer
jet-lag) Sleep disorders
Oscillators Cardiovascular
- Uncoupling SCN oscillators diseases
- Uncoupling SCN periphal Mood disorders
oscillators Cognitive
- Clock gene alterations impairment
Outputs Premature aging
- Melatonin

- Cortisol

Garaulet et al. Nutr Hosp 2013



Original Article Obesity

CLINICAL TRIALS: BEHAVIOR, PHARMACOTHERAPY, DEVICES, SURGERY

High Caloric Intake at Breakfast vs. Dinner Differentially
Influences Weight Loss of Overweight and Obese Women

Daniela Jakubowicz,' Maayan Barnea,” Julio Wainstein' and Oren F m_vz

Objective: Few studies examined the association between time-of-day of nutrient intake and the meta-
bolic syndrome. Our goal was to compare a weight loss diet with high caloric intake during breakfast to
an isocaloric diet with high caloric intake at dinner.

Design and Methods: Overweight and obese women (BMI 32.4 + 1.8 kg/m?) with metabolic syndrome
were randomized into two isocaloric (~1400 kcal) weight loss groups, a breakfast (BF) (700 kcal break-
fast, 500 kcal lunch, 200 kcal dinner) or a dinner (D) group (200 kcal breakfast, 500 kcal lunch, 700 kcal
dinner) for 12 weeks.

Results: The BF group showed greater weight loss and waist circumference reduction. Although fasting
glucose, insulin, and ghrelin were reduced in both groups, fasting glucose, insulin, and HOMA-IR
decreased significantly to a greater extent in the BF group. Mean triglyceride levels decreased by 33.6%
in the BF group, but increased by 14.6% in the D group. Oral glucose tolerance test led to a greater
decrease of glucose and insulin in the BF group. In response to meal challenges, the overall daily glu-
cose, insulin, ghrelin, and mean hunger scores were significantly lower, whereas mean satiety scores
were significantly higher in the BF group.

Conclusions: High-calorie breakfast with reduced intake at dinner is beneficial and might be a useful
alternative for the management of obesity and metabolic syndrome.




High Caloric Intake at Breakfast vs. Dinner Differentially
Influences Weight Loss of Overweight and Obese Women
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TABLE 2 Participants anthropometric and blood measurements we i g ht loss y fa Sti n g b lOOd
e e . glucose, insulin and

TREATMENT BF group D group BF group D group BF group D group

:ge (yr) 45.14'61.1 46.54'71 45‘63'81 2 4523?1 2 NS NS H O M A- I R

Anthropometric measurements

Height (cm) 163.6:0.5 164.5+0.5 163.4:0.6 164.4£0.6 NS NS
Weight (kg) 86.5+0.7% 87.1+0.7° 77.8+0.7° 835+0.8" -11% -4%
BMI (kg/m?) 32.3+0.2° 32.2+0.2° 29.2+0.2° 309+0.2° -10% -5%
Waist circumference (cm) 110.1+0.40 111.2+041 101.4+0.43 107.6+-0.51 -7.9% -3.2
Blood pressure
Systolic (mmHg) 133.9+06° 132.1+0.7° 1251+0.7° 1276+0.7° -6.5% -3.4% . .
Diastolic (mmHg) 88.4+05 87.3+0.4 82.4+0.5" 84.1+0.4° -6.7% -3.6% t g ly d l l_
e rl ceriae evels
Triglycerides (mg/dl) 179.7+2.6" 178.1+3.6° 119.4+2° 204.1+3.7% -33.6% 1 14.61::
otal cholesterol (mg/dl) 215.7+2.4% 2202+2.5° 2039+25"Y 276214 -5.40% NS
LDL (mg/dl) 133.3+24 137.0+25 130.8+24 129.7+2.3 NS NS
HDL (mg/dl) 465+0.6" 476407 49.2+0.8% 47.1+0.8% 5.8% NS
Fasting glucose, insulin and ghrelin
Glucose (mg/dl) 94.6+09% 92.9+0./° 83.7+0.7" 89+0.97 -11.5% -4.2%
|Insu|in (nIU/ml) 202047 18.6+0.5" 9,9+0.2" 132+0.2° -51% -29%
relin (pg/mi) RERRY) SIHERT BILEN D370 ~U%h “49%
Insulin sensitivity indices
|HOMA—IR 4.7+01% 43+01° 2.0+0.0° 29+01° -57% —32.5%]
HOMA-B 239-+8* 229+8? 180+ 7° 190+ 7" -25% 17%
1S1 2.33+0.03° 2.49+0.04° 6.13+0.09* 3.90+0.06" +163% +56%

Different letters denote significant difference; BF, breakfast; D, dinner, NS, nonsignificant
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> Am J Clin Nutr. 2020 Oct 6;113(1):154-161. doi: 10.1093/ajcn/nqaa264. Online ahead of print.

Late eating is associated with cardiometabolic risk
traits, obesogenic behaviors, and impaired weight
loss

Hassan S Dashti ' 2 2, Puri Gomez-Abellan 4, Jingyi Qian > ©, Alberto Esteban 4, Eva Morales 7,
Frank AJ L Scheer ® 8, Marta Garaulet 4 °

Background: There is a paucity of evidence regarding the role of
food timing on cardiometabolic health and weight loss in adults.
Objectives: To determine whether late eating is cross-sectionally
associated with obesity and cardiometabolic risk factors at baseline;
and whether late eating is associated with weight loss rate and success
following a weight loss intervention protocol. Also, to identify
obesogenic behaviors and weight loss barriers associated with late
eating.

Methods: Participants were recruited from a weight-loss program
in Spain. Upon recruitment, the midpoint of meal intake was
determined by calculating the midway point between breakfast
and dinner times, and dietary composition was determined from
diet recall. Population median for the midpoint of meal intake
was used to stratify participants into early (before 14:54) and
late (after 14:54) eaters. Cardiometabolic and satiety hormonal
profiles were determined from fasting blood samples collected prior
to intervention. Weekly weight loss and barriers were evaluated
during the ~19-wk program. Linear and logistic regression models
were used to assess differences between late and early eaters in
cardiometabolic traits, satiety hormones, obesogenic behaviors, and
weight loss, adjusted for age, sex, clinic site, year of recruitment, and
baseline BMI.
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higher BMI,
higher triglyceride concentrations
and lower insulin sensitivity

TABLE 2 Cross-sectional associations between late eating and baseline adiposity traits, cardiometabolic traits, and satiety hormones in 3362 participants!

Late versus early eaters

Characteristic Early eaters Late eaters B2 (95% CT) P value
Adiposity traits A
BMI, kg/m? 307 + 53 314 + 59 0.80 (0.4, 1.16) <0.001 h 19 her
Body fat, % 364 + 67 371 + 69 0.47 (0.04, 0.80) 0.03 . .
Waigtcircumference, cm 1012 = 148 1023 + 153 1.62 (0.73, 2.50) <0.001 concentrations of the Satlety
Cardiometabolic traits .
Fasting glucose, mg/dL 873 + 155 87.1 + 172 0.72 (—0.46, 1.90) . hormone leptln
Tostng wmsalin,” mIUTC T3 L 64 TEL 70 0,03 (0.01, 0.05) .
HOMA IR.? 166 + 171 175 + 1.87 0.03 (0.01, 0.06) 0.003
Trighyoerides, muiL. 996 + 52.7 103.1 + 522 5.60 (1.67.9.52) 0.005
Total cholesterol, mg/dL 1935 £ 379 190.0 + 35.7 ~1.03 (388, 1.83) 0.48
LDL-C, mg/dL 1162 + 326 1136 + 312 — 1.40 (=3.90, 1.09) 0.27
HDL-C, mg/dL 577 + 15.1 6.1 + 14.6 —0.71 (=177, 035) 0.19
Systolic blood pressure, mmHg 1171 + 146 1169 + 148 0.002 (—0.10, 0.11) 0.97
Diastolic blood pressure, omHg 728 + 996 723 + 103 —0.02 (=0.10, 0.04) 0.53
tietv_hormone
Leptin** ngfmL 18.1 + 137 202 + 141 0.06 (0.03, 0.10) 0.001
Ghrelin** ng/mL 10840 + 1033.9 1077.5 + 1008.5 —0.02 (~0.06, 0.01) 0.23

'Values are mean & SD.

?Data are presented as mean difference (95% CI) for late eaters compared with early eaters derived from linear regression models. Significant values are
represented in bold. Models are adjusted for age, sex, clinic site, year of recruitment, and BMI (except for adiposity outcomes).

*Trait log transformed in analytical model.

“n = 685.
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OR (later eaters vs. early eaters)

Outcome % Late, yes % Early, yes Adjusted OR (95% CI) P value h|g her likelihood of hav|ng barriers
l L] L] L]
Baseline obesity 52.4%  50.2% — 1.22 (1.03, 1.44) 0.02 to welg ht loss and lower likelihood
I " . n
High morning appetite 35.8% 45.3% e Bl : 0.68 (0.56, 0.82) <0.001 Of mOtlvatlon for We'ght l-oss
|
Weight-loss success 48.2% 51.9% I—I—|: 0.83 (0.70, 0.99) 0.04
i
|
Weight-loss barriers  55.9% 49.3% e Ml o 1.22 (1.03, 1.46) 0.03
|
|
Motivation 75.5% 79.1% '_-_'I 0.81 (0.66, 0.99) 0.04
1
|
Eating when stressed  46.5% 40.4% T 1.23 (1.03, 1.47) 0.03
|
I
I
Overeating at night 53.9% 48.4% :|—.—| 1.23 (1.01, 1.49) 0.04
I
I
Eating while watching TV 76.7% 71.6% : [T E— 1.28 (1.05, 1.57) 0.01
: . .
T T
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Glycemic control in «owls» with T2DM
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Type 2 Diabetes: Also a "Clock Matter"?
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Chronotype Score

An inverse association was found between chronotype score, HbAlc (r = -0.459; p < 0.001), and FPG (r =
-0.269; p = 0.05), remaining significant also after adjustment for BMlI, age, and disease duration.
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