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Lifestyle behaviors such as sleeping, eating, and physical activity, are the pillars of health. 

Components of all three behaviors are integral to the evaluation of cardiovascular health 

(CVH) according to the American Heart Association’s Life’s Essential 8 [1]. Life’s 

Essential 8 is a multi-component scoring system comprising diet, physical activity, sleep, 

smoking and weight status, fasting plasma glucose, blood pressure, and total cholesterol, 

to track risk of heart disease. Unfortunately, few studies evaluate all components of this 

scoring metric within individuals and the score reduces lifestyle behaviors to quantity, with 

no consideration of the timing of behaviors or other qualitative measures. For example, 

within Life’s Essential 8, diet is quantified as adherence to the Dietary Approaches to Stop 

Hypertension or the Healthy Eating Index; sleep as hours slept per night; and physical 

activity as minutes of moderate-to-vigorous physical activity accumulated per week [1]. 

However, we know that quantity is not the only metric on which to judge a lifestyle 

behavior’s impact on health. Quality is important, and timing appears to be emerging as an 

important factor as well.

The review by Arab et al. [2] in this issue of the Journal illustrates how timing of sleeping 

behaviors can influence dietary quality. The authors conducted a systematic search of 

observational studies focused on the relation between social jetlag, defined as the difference 

in midpoint of sleep between free and non-free days, and eating behaviors, including 

adherence to dietary patterns and nutrient intake. Social jetlag often occurs due to a 

discrepancy between work schedules that are required during the weekdays, and the internal 

body clock that can be followed more naturally on the weekends. Social jetlag has been 
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linked to numerous negative health consequences [3–7], possibly through diet, but there had 

been no previous systematic review conducted on the associations between social jetlag and 

diet, and the limited study findings that exist have been controversial.

Arab et al. [2] identified 17 studies that measured both social jetlag and diet, and of these, 

only ten were conducted in adults, half of which enrolled mostly college students, with mean 

ages ranging from 20 to 21.7 y. Moreover, none of the ten studies in adult populations were 

longitudinal and most used self-reported assessments of sleep patterns. Only one study in 

adults measured sleep objectively using wrist actigraphy and 4 studies in adults measured 

diet intake using 24-h recalls (n = 2) or food records (n = 2). These findings highlight a need 

for studies that evaluate quality and timing of sleeping and eating behaviors using objective, 

repeated measures, with appropriate sample sizes, over a long-term follow-up period to 

assess their influence on CVH in adults.

Arab et al. [2] found that data were mixed on the association between social jetlag and total 

energy intake with two studies showing a positive association, two showing no association, 

and one showing an inverse association between social jetlag and total energy intake in 

adults. Data were more consistent when food groups and dietary patterns were examined: 

nine out of ten studies reported some adverse association of social jetlag with a food group 

(e.g. lower fruits and vegetables intake or higher sugar-sweetened beverage intake); and four 

out of six studies showed an inverse association between social jetlag and diet quality (i.e. 

lower jetlag associated with better dietary quality). The other studies found no associations. 

All studies involving students found some adverse association of social jetlag with a food 

group while two studies found no association with overall dietary quality.

A major limitation of available research includes the lack of rigorous measures of dietary 

intakes, obtained over multiple days. Only two studies in adults assessed intakes over four 

days using dietary records [8, 9]. Since timing of sleep forcibly influences the timing of 

other lifestyle behaviors, obtaining more granular measures of diet, that match those of 

sleep assessments, is of utmost importance. Zeron-Rugerio and colleagues introduced the 

concept of eating jetlag, representing the variability in timing of meals between weekends 

and weekdays, analogous to sleep-timing-based social jetlag [10]. Of note is that the timing 

of breakfast consumption had the highest difference between weekends and weekdays, 

potentially reflecting differences in wake time across those days. Both chronotype and social 

jetlag were associated with overall eating jetlag and meal-specific jetlag, highlighting the 

need to measure chronotype and sleep timing and duration across multiple days of the 

week in epidemiological and clinical intervention studies. In their study, Zeron-Rugerio and 

colleagues noted an association between eating jetlag and weight status, independent of 

chronotype and social jetlag [10]. Similarly, our group also showed an association between 

eating jetlag and weight status [11]. In addition, we assessed variability in eating patterns 

using the standard deviation of eating start and end times in relation to health factors. We 

found that an increase in variability in eating times over a 1-y follow-up was associated with 

an increase in hemoglobin A1c and tended to be associated with an increase in diastolic 

blood pressure. Our group has further shown that eating jetlag was associated with higher 

C-reactive protein in models adjusted for age, socioeconomic status, weight status, and 

self-reported sleep duration [12].
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Adding to this evidence, we recently showed that restricting sleep in adults with habitually 

adequate and good quality sleep leads to adverse eating behaviors associated with lower 

dietary quality [13]. Restricting sleep increased eating frequency, a behavior associated 

with higher energy intakes. Importantly, sleep duration influenced the association between 

variability in timing of eating and dietary quality, with adverse associations of higher eating 

variability with dietary quality particularly in the context of reduced sleep duration.

Another limitation of the reviewed literature by Arab and colleagues is the lack of 

assessment of sex differences. Despite all studies enrolling both males and females, 

information was only available from one study on sex-specific associations of social jetlag 

with dietary intakes [14] and that study was conducted in adolescents. Given the prominent 

role of females as informal caregivers for children, elderly parents, and/or ill family 

members, it is likely that more pronounced influence of social jetlag on dietary quality 

would be observed. Moreover, given that associations between poor sleeping behavior and 

worse CVH tend to be stronger among post-menopausal vs. pre-menopausal women [15], 

analyses of differences in social jetlag by reproductive life stage would also be an important 

addition to the evidence base on this topic.

Although the review by Arab et al. [2] did not specifically examine diet as a potential 

mechanism through which social jetlag may influence cardiometabolic health, it is thought 

that social jetlag is a maker of circadian disruption, which closely correlates with sleep 

disruption and possible short sleep, especially on weekdays due to imposed work schedules 

[5,16,17]. We have found that poor quality sleep is associated with greater food intake and 

lower-quality diet, which can increase risk of cardiovascular disease [18]. Specifically, poor 

sleep quality was associated with higher food weight and added sugar intake among women 

in our study. Similarly, Arab et al. found that social jetlag was consistently associated 

with greater intake of sugar-sweetened beverages, which have been strongly associated 

with higher cardiovascular disease incidence [19]. We have also found that having an 

evening chronotype was associated with poorer diet quality and higher energy density, and 

that higher energy density mediated the relation between evening chronotype and poor 

CVH [20]. Late or evening chronotypes often have greater social jetlag than morning or 

intermediate types [17], and the mechanisms underlying social jetlag and its influence on 

CVH should be investigated further.

Given the limitations highlighted above, Arab and colleagues provide recommendations for 

a research agenda, imploring the research community to perform longitudinal studies with 

objective and self-reported measures of sleep and multiple days of monitoring of dietary 

quality and to investigate mechanisms underlying the associations between social jetlag 

and diet quality [2]. We would like to add that studies should go beyond controlling for 

confounders such as sex and sociodemographic characteristics and empirically evaluate 

associations separately by sex and various sociodemographic groups. This is especially 

important given the underlying socio-economic circumstances that impact sleep and eating 

variability.

The public health implications of the review by Arab et al. may be far-reaching. Individuals 

experiencing social jetlag appear to have lower adherence to healthy dietary patterns. 
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Whether specific dietary recommendations could be made to help mitigate the negative 

health consequences of social jetlag is unknown. Future studies should test strategies to 

reduce social jetlag and their downstream impact on other lifestyle behaviors and overall 

CVH.
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