
Conclusion

Amendments

This study investigates the impact sleep has on food consumption through 
the investigation of total consumption, hormones, and energy expenditure. 

Study lasted 2 weeks and was conducted in a room that measured calories 
expended (this is done by the creation of heat, as heat is directly related to 
kcalories). Participants were allowed to eat as much as they wanted (ad libitum) 
so intake was not restricted, but was measured. Finally, researchers also 
measured the amount of leptin, ghrelin, and peptide YY in the body (explained 
later). 

Participants were split into two groups: 1. Adequate Sleep: Were given the opportunity to sleep 9 hours for 
5 days straight, and 2. Restricted Sleep: Were restricted to a 5 hour sleep opportunity for 5 days straight -
both groups had equal men and women. Then, the groups switched (the one group that was given 9 
hours of sleep was switched to 5 hours and the 5 hour restricted group was switched to 9 hours. 

Sleep loss increases food intake and food expenditure, but ultimately leads to slight weight gain.

Sleep loss leads to greater carbohydrate consumption, but also increases carbohydrate oxidation/use.

Sleep loss increases night time snack kcaloric content, but does not increase other kcaloric content in other 
meals. 

Leptin, Ghrelin, and Peptide YY are unaffected by sleep deprivation/loss and are unlikely to explain (based on 
this study) the divergent food consumption. 

Women express more of all three (leptin, ghrelin, PYY) hormones investigated in this study (independent of 
sleep) than men. 
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Figure 1: This diagram merely shows the sleep patterns of baseline (7 days prior to the study start), the 5 
hours of sleep condition, and the 9 hour sleep condition; the diagram also shows the onset of melatonin (a 
sign of circadian rhythm) and the melatonin turning off, relative to the actual sleep. These are all 
averages. 

Take Away: Baseline and the 9 hour sleep conditions slept right in line with their circadian rhythm and 
slept 4 hours longer than the 5 hour sleep condition, which also did not sleep in line with their melatonin 
secretion/circadian rhythm. 

Figure 2: This data shows the relationship between sleep amount (deprived; 5 hours, and normal; 9 hours) 
and energy expenditure, food intake, the balance of both, and weight gain separated out by which group 
was deprived first (5 hours first) or slept normally (9 hours first) on the right side (2B, 2D, 2F, and 2H) while 
the left side (2A, 2C, 2E, 2G) of the figure shows the average (both put together, simply looking deprivation 
vs full night sleep without considering when each was implemented).

Take Away: Looking at the left side first (averages of everything together), energy expenditure seems to be 
increased with sleep deprivation, the same for food intake, and overall weight gain. However, when 
considering when deprivation occurred (first week or second week of study), being deprived in the first week 
led the normal sleep condition to expend less energy, but also reduce food intake, and not gain any weight. 
This could imply a corrective effect from being allowed to sleep normally again.   
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Table 1: This shows the macronutrient composition of food consumed with each condition (full night sleep, 9 
hours vs deprived condition, 5 hours), macronutrient use, balance of the two (intake vs expenditure of each 
macronutrient), and macronutrient consumption at night. 

Take Away: Carbohydrate intake, but also expenditure, was higher with the sleep deprived group, but was 
equalized as measured in balance (meaning, they consumed more, but they used what they consumed). 
Interestingly, the sleep deprived group consumed more carbohydrates, protein, and fiber at night, as well. 
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Figure 4: This data simply shows the breakdown of meals and kcalorie consumption per meal in the sleep 
deprived (5 hours) group vs normal sleep group (9 hours). 

Take Away: During breakfast, the normal/full night's sleep group consumed more kcalories, and there were no 
differences across any meals until the night snacking, which increased for the deprived group. 
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16 healthy, young participants (half were women) with ~8 hours of sleep a night prior to the study were 
involved in the study. All participants had blood taken, heart measurements, metabolic panel (blood 
sugar, for example), and sleep brain wave measures taken. Participants were instructed to stop caffeine 
intake one week leading up to the study and maintain 9 hours of sleep - compliance was verified by 
calling in, sleep diaries, and wrist activity monitors. 3 days prior to the study, participants had their 
nutrition controlled and were put on a nutrition protocol that fit their predicted calorie needs. Sleep 
restriction was applied by delaying when participants could sleep (under supervision) and then were 
awoken earlier for a total sleep time of 5 hours in the restricted group and 9 hours in the full sleep 
condition. Ad libitum (eat as much as you want) was implemented post-sleep - detailed in the 
figures/data.  
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Figure S2: This data shows the amount of 3 different hunger related hormones at baseline (pre-study), as well 
as the normal sleep/9 hour sleep opportunity, and the sleep deprived/5 hour sleep opportunity. Leptin is typically 
decreased when satiety is low. Ghrelin is typically high when hunger is high. Peptide YY is elevated when food 
intake is blunted (more of it reduces food intake). 

Take Away: Although there are clear differences between men and women in the amounts of these hormones 
released, there seems to be no effect of sleep on the synthesis and release of these hormones (9 hours vs 5 
hours are equivalent). This indicates that that synthesis of these hormones is unlikely to be the reason for the 
increase in food consumption - this does not take into account the sensitivity to the hormones (increased or 
decreased receptors on target tissues, for example). 
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