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Abstract
The association between time-restricted eating (TRE) and the risk of non-alcoholic fatty liver disease (NAFLD) is less studied. Moreover, whether the
association is independent of physical exercise or diet quality or quantity is uncertain. In this nationwide cross-sectional study of 3813 participants, the
timing of food intakes was recorded by 24-h recalls; NAFLD was defined through vibration-controlled transient elastography in the absence of other
causes of chronic liver disease.OR and 95%CIwere estimated using logistic regression. Participantswith daily eatingwindowof≤ 8 h had lower odds
of NAFLD (OR= 0·70, 95% CI: 0·52, 0·93), compared with those with≥ 10 hwindow. Early (05.00–15.00) and late TRE (11.00–21.00) showed inverse
associations with NAFLD prevalence without statistical heterogeneity (Pheterogeneity= 0·649) with OR of 0·73 (95% CI: 0·36, 1·47) and 0·61 (95% CI:
0·44, 0·84), respectively. Such inverse association seemed stronger in participants with lower energy intake (OR= 0·58, 95% CI: 0·38, 0·89,
Pinteraction= 0·020). There are no statistical differences in the TRE-NAFLD associations according to physical activity (Pinteraction= 0·390) or diet quality
(Pinteraction= 0·110). TRE might be associated with lower likelihood of NAFLD. Such inverse association is independent of physical activity and diet
quality and appears stronger in individuals consuming lower energy.Given thepotentialmisclassification of TREbased onone- or two-day recall in the
analysis, epidemiological studies with validated methods for measuring the habitual timing of dietary intake are warranted.
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Non-alcoholic fatty liver disease (NAFLD) has become the lead-
ing cause of liver-related morbidity and mortality and was
present in over 30 % of the adult population worldwide(1).
Nonetheless, there have been no approved pharmacological
agents for the treatment of such diseases. Lifestyle modification
including diet and physical exercise to achieve weight loss is the

first-line intervention in patients with NAFLD(2–4). Although sev-
eral dietary patterns including Mediterranean diet(2,5) are typi-
cally recommended, dietary adherence remains an issue(6).

Currently, intermittent fasting (IF) has gained much attention
for weight loss and metabolic benefit(7). Time-restricted eating
(TRE) is an IF regiment that limits the food intake to certain hours

* Corresponding author: Wanshui Yang, email wanshuiyang@gmail.com

† These authors contributed equally as co-first authors
‡ These authors contributed equally as co-corresponding authors

Abbreviations: HEI-2015, Healthy Eating Index-2015; IF, intermittent fasting; NAFLD, non-alcoholic fatty liver disease; NHANES, US National Health and
Nutrition Examination Survey; TRE, time-restricted eating; VCTE, vibration-controlled transient elastography.

British Journal of Nutrition (2023), 130, 1787–1794 doi:10.1017/S0007114523000818
© The Author(s), 2023. Published by Cambridge University Press on behalf of The Nutrition Society

https://doi.org/10.1017/S0007114523000818  Published online by Cam
bridge U

niversity Press

mailto:wanshuiyang@gmail.com
https://doi.org/10.1017/S0007114523000818
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S0007114523000818&domain=pdf
https://doi.org/10.1017/S0007114523000818


(e.g. 6–10 h) in the day, allowing the daily fasting period to last>
14 h. Such eating pattern does not necessarily alter diet quality or
quantity, whichmay improve adherence(8). TRE aims tomaintain
a stable daily cycle of eating and fasting to sustain robust circa-
dian rhythms in mRNA and proteins, which regulate metabolic
progress including gluconeogenesis, glycolysis, protein synthe-
sis, lipid synthesis and oxidation and mitochondrial function(8).
In mouse models, TRE has been shown to reduce body weight,
increase total energy expenditure and improve glycaemic and
lipid profiles and hepatic fat content(6,9,10). In line with these evi-
dence, an increasing number of TRE interventional studies in
normal, overweight, obese andmetabolically unhealthy popula-
tions showed improvements in body weight and multiple mark-
ers of cardiometabolic health(6).

However, limited intervention studies have investigated the
effect of IF among patients with NAFLD(10–12). Only one study
focused on TRE (self-selected 8 h window) and showed a signifi-
cant reduction in weight, fat mass and serum TAG, but not in
other lipid profiles, blood pressure, glucose or liver stiffness after
12 weeks of intervention, compared with control group (con-
sumed 80 % of their energy requirement without altering diet
quality)(12). Beyond TRE, two studies have examined the effec-
tiveness of two other forms of IF including modified alternate-
day fasting (alternated between days of ad libitum eating and
days of fasting with total energetic intake of 30 % of require-
ment)(11) and intermittent energy restriction (the 5:2 diet, fasting
for two nonconsecutively days per week with total energetic
intake of 500 kcal/day for women and 600 kcal/d for men)(10)

among NAFLD patients. In addition, whether different TRE dura-
tion (8–10 h v.< 8 h eating window (i.e., time interval between
first and last time of consuming food or beverage containing
energy content in a day)) and timing (early TRE (eating window
between 05.00 and 15.00) v. late TRE (eating window between
11.00 and 21.00)) have different health effects is unanswered.
This issue is important, given the acceptability and long-term fea-
sibility of following TRE. Early TRE and/or shorter eating win-
dow could be less feasible and sustainable and may reduce
the long-term compliance(13), whereas few studies(14,15) have
compared the adherence and effect of early and late TRE.
Moreover, it remains unclear that the potential beneficial associ-
ation between TRE and the risk of NAFLD is independent of
physical activity and diet quality and quantity.

To address these issues, we conducted a pilot study to inves-
tigate the cross-sectional association between TRE and the odds
of NAFLD using data from the US National Health and Nutrition
Examination Survey (NHANES). Although TRE was considered
as an interventional strategy commonly used in the clinical trials,
approximately 10 % of free-living US adults habitually maintain a
daily fasting for≥ 12 h(16), which enables us to evaluate the TRE-
NAFLD association in the observational study.

Methods

Study population

The NHANES is a continuous, nationwide cross-sectional survey
to assess the health and nutritional status of a sample represen-
tative of the civilian noninstitutionalised US population. Details

of the NHANES study design and data collection methods have
been described elsewhere(17). All participants provided the writ-
ten informed consent. The Research Ethics Review Board of the
National Centers for Health Statistics approved the study proto-
cols (Protocol #2011–17; Protocol #2018–01).

Participants from the 2017–2018 cycle of NHANES (n 9254)
were selected, in which vibration-controlled transient elastogra-
phy (VCTE) examination was performed for the first time in the
survey. Individuals ate before 05.00 or after 21.00 in one day (n
1669), only had one meal a day (n 172), were younger than 18
years (n 2568), had implausible energy intake (< 600 or> 3500
kcal/d for women and< 800 or> 4200 kcal/d for men, n 195),
did not receive VCTE examination (n 67), had unreliable
VCTE results (n 507), reported significant alcohol consumption
(i.e.> 2 drinks/d for women and> 3 drinks/d for men, n 106),
were suffering from hepatitis B and/or C (n 83) or were taking
steatogenic medications (i.e. amiodarone, valproate, methotrex-
ate, tamoxifen and corticosteroid) for at least 3 months or more
before study enrollment (n 74) were excluded(18,19). A total of
3813 participants (1991 women and 1822 men) were included
in the final analysis (online Supplementary Figure 1).

Dietary assessment

Dietary data including the clock time of all eating episodes (e.g.
eating/drinking) were collected by trained interviewers through
24-h dietary recall. In order to enhance complete and accurate
data collection and reduce respondent burden, the Automated
Multiple-Pass Method was used in the NHANES. In the 2017–
2018 cycle of the survey, participants completed the first 24-h
dietary recall via face-to-face interview in a mobile examination
center and completed the second 24-h dietary recall via tele-
phone interview 3–10 d after the first recall. In our analysis, all
participants (n 3813) had the first 24-h dietary recall and
53·9 % of participants (n 2056) completed two recalls.

In this study, TREwas defined as limiting usual intakes of food
or beverage containing calories within 10 h in a day. Notably,
TRE subjects included those who drunk zero energy beverages
during the daily fasting period. Based on the time interval
between first and last time of consuming food or beverage con-
taining energy content in a day, early TRE (eating window
between 05.00 and 15.00), late TRE (eating window between
11.00 and 21.00), long duration TRE (8–10 h eating window)
and short duration TRE (≤ 8 h eating windows) were defined.

Assessment of covariates

Age, sex, race/ethnicity, education,marital status, family income,
physical activity and smoking were collected by standardised
questionnaires. Height, body weight and alcohol drinking were
assessed through physical examination in the mobile examina-
tion center. The BMIwas calculated as theweight (kg) divided by
the square of height (m2). Economic status was measured as the
ratio of family income:poverty which was calculated by dividing
the total family income by the poverty threshold. Metabolic
equivalent of tasks (METS)-hours/week was used to estimate
the amount of physical activity. Healthy Eating Index-2015
(HEI-2015) score was used to reflect diet quality, which was
described elsewhere(20). Diabetes was defined according to
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self-reported a diagnosis of diabetes, HbA1c level≥ 6·5 % or fast-
ing plasma glucose level≥ 126 mg/dl.

Ascertainment of non-alcoholic fatty liver disease

VCTE test was performed by technicians after a 2-day training
program with an expert technician, using the FibroScan® model
502 V2 Touch equipped with a medium or extra-large probe. In
line with previous studies(21,22), we used VCTE-derived con-
trolled attenuation parameter to define NAFLD, with a cut-off
value of median controlled attenuation parameter≥ 274 dB/m.
By comparing controlled attenuation parameter measurement
for the detection of steatosis against biopsy, the area under
the receiver operating characteristic curve was 0·87 (95 % CI:
0·82, 0·92) with a sensitivity and specificity of both 90 % for con-
trolled attenuation parameter≥ 274 dB/m among patients with
NAFLD(21).

Statistical analysis

The standardised prevalence of NAFLDwas calculated using the
2000 to 2025 WHO standard population (single ages to 79 and
then 80 years or older). TRE was derived based on the first
24-h dietary recall in the analysis. We investigated TRE with dif-
ferent duration (8–10 and≤ 8 h eating windows) and timing
(early and late TRE) in relation to likelihood of NAFLD using
logistic regression. We adjusted for age, sex, race/ethnicity, edu-
cation, marital status, ratio of family income:poverty, physical
activity, smoking, alcohol drinking, diabetes, BMI, total energy
intake and HEI-2015 score. Selection of these covariates was
based on the previously identified risk factors for NAFLD, profes-
sional knowledge and the observed incomparability of charac-
teristics of participants (Table 1). For covariates with missing
values, a separate missing indicator variable was created and
included in the models. The trend tests were conducted using
themedian of each group of eatingwindows as a continuous var-
iable. The heterogeneity between early and late TRE associated
with NAFLD was tested using Cochran’s Q test.

We also examined joint associations between hours of eating
window and dietary quantity (indicated by total energy intake)
and between hours of eating window and dietary quality (indi-
cated by HEI-2015 score). Eating window was dichotomised
into> 8 h and≤ 8 h, and total energy intake and HEI-2015 score
were dichotomised into two categories (low v. high) according to
the median, resulting in four mutually exclusive groups (> 8 h-
high,> 8 h-low,≤ 8 h-high and≤ 8 h-low). These four groups
were then evaluated in relation to the likelihood of NAFLD in
the logistic regression.

In sub-group analysis, we stratified the associations between
TRE (≤ 8 h eating window) and NAFLD by age, sex, race/ethnic-
ity, education level, marital status, family income:poverty ratio,
smoking status, alcohol drinking, physical activity, BMI, diabe-
tes, total energy intake and HEI-2015 score. We used the
Wald test to examine whether the cross-product terms between
these variables and exposures were statistically significant. In
sensitivity analysis, we repeated the analysis in individuals
who consistently reported the first and the last time of energy
intake in the two 24-h recalls. All statistical tests were two-sided
and performed using SAS (version 9.4, SAS Institute Inc).

Results

Characteristics of participants

Of the 3813 participants aged 18 years or older (mean age, 49·3
years; standard deviation (Sd), 18·4 years), 1655 (age-standar-
dised prevalence= 40·1 %) were diagnosed with NAFLD. The
median eating window was 11·0 h (interquartile range: 9·0–
12·5 h). Participants with short eatingwindow (< 10 h) had lower
prevalence of NAFLD, seemed younger, had a lower energy
intake and HEI-2015 score, were less likely to be non-
Hispanic whites and be married, had lower ratio of family
income:poverty and were more likely to be current smokers
(all P< 0·05, Table 1).

Time-restricted eating and non-alcoholic fatty liver
disease

In general, the duration of eating window appeared to be
directly associated with the prevalence of NAFLD (Table 2).
After adjusting for age, sex, race/ethnicity, education, marital sta-
tus, ratio of family income:poverty, physical activity, smoking,
alcohol drinking, diabetes and BMI, participants with lower eat-
ing window (≤ 8 h) had lower likelihood of NAFLD with the OR
of 0·71 (95 % CI: 0·53, 0·96, Ptrend= 0·008), compared with those
with eating window of no less than 10 h. When further adjusted
for diet quantity (total energy intake) and quality (HEI-2015
score), such inverse association remained with the OR of 0·70
(95 % CI: 0·52, 0·93, Ptrend= 0·003). TRE with 8–10 h of eating
window also showed an inverse association with the odds of
NAFLD, albeit weak and non-significant. No significant hetero-
geneity (Pheterogeneity = 0·649) was observed when investigated
early (OR= 0·61, 95 % CI: 0·44–0·84) and late (OR= 0·73, 95 %
CI: 0·36, 1·47) TRE in relation to NAFLD prevalence (Fig. 1).

When evaluated the joint association of hours of eating win-
dow and total energy intake, the association seemed strongest in
the≤ 8 h/low group with the OR for NAFLD of 0·55, 0·90, 0·97,1
(reference) for≤ 8 h/low,≤ 8 h/high,> 8 h/low and> 8 h/high,
respectively. In the joint analysis of eatingwindow and diet qual-
ity, the OR were 0·74 for≤ 8 h/high, 0·63 for≤ 8 h/low and 0·82
for> 8 h/high, compared with> 8 h/low group (Fig. 2).

Sub-group and sensitivity analyses

In sub-group analysis, we found that age (Pinteraction= 0·010) and
total energy intake (Pinteraction = 0·020) may significantly modify
the TRE-NAFLD association. The inverse association between
TRE (eating window≤ 8 h) and NAFLD appeared stronger in
individuals who aged 65 years or younger compared with those
over 65 years older and in individuals with lower total energy
intake (below the median in the population) compared with
those with higher energy intake (above the median). No differ-
ential associations were found according to physical activity,
HEI-2015 or other factors (all P values for interaction were
greater than 0·05, Fig. 3). In sensitivity analysis, the results were
not essentially changed when we repeated the analysis in indi-
viduals who completed two 24-h dietary recalls (online
Supplementary Table 1).
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Table 1. Age-adjusted characteristics of participants according to daily eating window status in NHANES (2017–2018)*

Eating window

≥10 h 8–10 h ≤8 h

Characteristic % Mean SD % Mean SD % Mean SD P value

Number of NAFLD cases (%) 45·2 39·3 39·9 0·006
Age, years 51·4 17·4 48·7 19·6 42·7 19·1 < 0·001
Female, % 51·9 57·6 50·8 0·048
BMI, kg/m2 29·3 6·9 29·5 7·1 30·3 7·3 0·168
Total energy, kcal/d 2051 711 1896 722 1812 680 < 0·001
HEI-2015 score 53·9 14·1 51·9 13·7 50·3 13·7 < 0·001
Diabetes, % 18·1 19·5 22·3 0·422
Race/ethnicity, % < 0·001
Non-Hispanic white 37·3 36·5 27·6
Non-Hispanic black 19·0 20·5 34·0
Other races 43·7 43·0 38·3

Education, % 0·024
≤ 12th grade 17·8 16·3 19·3
High school graduate 23·0 27·1 27·2
More than high school 59·0 56·6 53·1

Marital status, % < 0·001
Married 61·3 54·6 47·7
Widowed/divorced/separated 19·6 21·9 24·7
Never married 15·0 18·3 20·5

Ratio of family income to poverty < 0·001
< 1·3 23·3 25·6 29·1
1·3–3·5 34·8 40·1 36·0
≥ 3·5 30·5 26·3 21·5

Physical activity, METS-h/week 0·670
< 8·3 33·5 35·8 37·8
8·3–16·7 9·7 9·7 9·4
> 16·7 56·1 53·5 51·4

Smoking, % < 0·001
Never smokers 61·1 63·8 59·7
Former smokers 24·2 23·8 21·6
Current smokers 14·7 12·4 18·7

Alcohol drinking, % 0·575
Never drinkers 11·0 10·5 10·9
Former drinkers 18·3 21·4 23·1
Current drinkers 67·8 66·8 63·5

HEI-2015, healthy eating index-2015; METS, metabolic equivalent tasks; NAFLD, non-alcoholic fatty liver disease; NHANES, National Health and Nutrition Examination Survey; SD,
standard deviation.
* Variables were adjusted for age. Continuous variables were expressed as mean (SD) if normally distributed. Categorical variables were expressed as proportion (%). Values of
polytomous variables may not sum to 100% due to missing values or rounding.

Table 2. Association between daily eating window status and non-alcoholic fatty liver disease in NHANES (2017–2018)

OR (95% CI)

≥ 10 h 8–10 h ≤ 8 h

OR 95% CI OR 95% CI Ptrend||

No. of cases/participants 1160/2566 201/511 294/736
Model 1* Reference 0·89 0·60, 1·32 0·71 0·53, 0·96 0·008
Model 2† Reference 0·90 0·60, 1·34 0·72 0·54, 0·97 0·012
Model 3‡ Reference 0·87 0·60, 1·27 0·69 0·51, 0·92 0·002
Model 4§ Reference 0·88 0·60, 1·29 0·70 0·52, 0·93 0·003

HEI-2015, healthy eating index-2015; METS, metabolic equivalent tasks; NHANES, National Health and Nutrition Examination Survey.
* Model 1 was adjusted for age (18–39, 40–59 and≥ 60 years), sex (male, female), race/ethnicity (non-Hispanic white, non-Hispanic black and other races), education (≤ 12th grade,
high school graduate and more than high school), marital status (married, widowed/divorced/separated and never married), ratio of family income:poverty (< 1·30, 1·30–3·49 and≥
3·50), physical activity (< 8·3, 8·3–16·7 and> 16·7 METS h/week), smoking (never smoking, former smoking and current smoking), alcohol drinking (never drinkers, former drinkers
or current drinkers), diabetes (no, yes) and BMI (< 18·5, 18·5–24·9, 25·0–29·9 and≥ 30·0 kg/m2).

†Model 2: Model 1þ total energy intake (kcal/d, tertile).
‡Model 3: Model 1þHEI-2015 (score, tertile).
§ Model 4: Model 1þ total energy intake (kcal/d, tertile)þHEI-2015 (score, tertile).
|| Linear trend test was conducted by assigning medians to each group as a continuous variable in the models.
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Discussion

In this nationally representative cross-sectional study of 3813 US
adults, we found that TRE, particularly late TRE or TRE with short
duration (i.e., eating window≤ 8 h), was associated with lower
odds of NAFLD. Moreover, such inverse association appeared

stronger in persons with lower energy intake and was indepen-
dent of physical activity and diet quality. To our knowledge, this
is the first observational study to investigate TRE in relation to
NAFLD in a free-living community-dwelling adult population.
However, findings should be interpreted cautiously due to the
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potential misclassification of TRE based on one- or two-day
recall of timing of eating occasions.

Previous studies of TRE and NAFLD are limited. The only
clinical trial(12) showed that TRE (self-selected 10-h eating win-
dow) can reduce body weight and improve dyslipidaemia after
4–12weeks among patients with NAFLD.Moreover, a short-term
time-restricted feeding can decrease liver inflammation, albeit
without significant weight loss or reductions in hepatic steatosis,
in obese mice with NAFLD(23). In addition to TRE, other IF forms
including the ADF(11) and the 5:2(10) diet also showed beneficial
to reduce bodyweight and liver steatosis among individuals with
NAFLD after 8 weeks and 12 weeks, respectively. There are sev-
eral plausible biological mechanisms to explain the association
between TRE and NAFLD. First, it has been well documented

that TRE was conducive to reduce body weight and fat mass
in diverse populations(24,25). In the clinical practice guideline,
lifestyle-induced weight loss by dietary management is recom-
mended as one of the initial interventions of NAFLD(26).
Second, in previous studies, TRE was reported to be associated
with reduced fasting glucose and improved insulin sensitivity
and lipid metabolism(27–29), which play an essential role in the
occurrence and progression of NAFLD(30,31). Third, the circadian
clock, which may be altered by mealtime(32), participates in the
regulation of hepatic TAG accumulation, oxidative stress, inflam-
mation and mitochondrial dysfunction(33–35), which can lead to
the advanced form of NAFLD (i.e. non-alcoholic steatohepati-
tis)(36). Thus, TRE may prevent or improve NAFLD partly by
weight loss, metabolic regulation and mitigating circadian
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energy intake and HEI-2015 score were dichotomised into two parts according to the median: low and high.

1792 X. Zeng et al.

https://doi.org/10.1017/S0007114523000818  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114523000818


rhythms disruption. The current study adds more evidence that
following TRE may prevent the likelihood of NAFLD in free-liv-
ing individuals.

We observed that TREwith long and short hours of eatingwin-
dow both showed an inverse with the odds of NAFLD. Consistent
with our results, TRE with eating window≤ 8 h (e.g., 4 h(28), 6
h(28,32) and 8 h(12,27)) showed benefit effects onweight loss, reduc-
tion fasting glucose, improving insulin sensitivity and lipid
metabolism, amelioration inflammation or increase gut microbial
diversity in overweight, obesity and NAFLD patients after a period
of intervention. Similarly, 8–10 h eatingwindow (e.g. 8–9 h(37) and
10 h(38)) of TRE might be beneficial for reducing waist circumfer-
ence, lowering blood pressure or weight loss in patients with
abdominal obesity and metabolic syndrome, compared with
no-intervention control groups. Taken together, the health effects
of the TRE duration vary from study to study, therefore more stud-
ies with larger sample sizes are warranted to determine the most
suitable duration of TRE on health effects.

We found no difference in the associations of early and late
TREwith NAFLD. How the exact timing of TRE (early v. late TRE)
effects health remains unclear. Previous study(27) suggested that
8 h early TRE (06.00–15.00) could improve insulin sensitivity,
reduce blood pressure and reduce body mass in healthy volun-
teers. While an randomised controlled trial (RCT)(28) in adults
with obesity showed beneficial effects of 6 h late TRE (13.00–
19.00) to reduce body weight, insulin resistance and oxidative
stress. In addition, evidence from another study(14) found that
early (08.00–18.00) and late (00.00–21.00) TRE had no significant
difference in weight loss between the two groups, which was
partly consistent with our results. Although the results appeared
stronger for late TRE, there was no statistical difference between
the two groups. Therefore, the association between TRE and
NAFLD did not differ according to the timing during different
periods of the day. The above discrepancies could be possibly
due to differences in the eating window, study population, sam-
ple size and intervention duration. Further clinical trials or cohort
studies are needed to investigate the health effects in these areas.

We showed that the inverse association between TRE and
NAFLD was stronger in participants with lower energy intake.
In a clinical trial(29), similar effects in reducing weight, body fat,
liver fat, bloodpressure, glucose levels and lipid levelswere found
both in energy restriction with TRE group and only daily calorie
restriction group over a 12-month intervention period, which indi-
cated that most of the beneficial effects of TRE could be explained
by energy intake restriction. However, diet quality and physical
activity appeared not to significantlymodify the TRE-NAFLD asso-
ciation. A meta-analysis suggested that IF had an independent
benefit on weight loss and improvement of liver function in
patients with NAFLD because there were no exercise or other
interventions in these studies included in the meta-analysis(39).
In addition, this inverse association was stronger in young partic-
ipants. However, the underlying mechanism for potential age dif-
ference remains unclear and needs to be elucidated in future
research. Alternatively, the difference could be due to chance.

Our study has several strengths, including large sample size, a
nationally representative sample of US adults and a reliable
VCTE detection to diagnose NAFLD. The biggest limitation to this
study is that the timing of food intake was derived based on one-

or two-day recall, which may not well capture the long-term eat-
ing habits, and lead to a serious misclassification bias.
Nonetheless, about 10 % of US adults habitually maintain a daily
fasting for≥ 12 h(16), which enable the feasibility to investigate
TRE patterns in observational studies. Furthermore, a recent val-
idation study showed the modest agreements between food
times derived from a recall-based survey and food times esti-
mated from multiple-day food records(40). In addition, measure-
ment errors in self-reports of other lifestyle factors may exist.
Also, the cross-sectional design in the current study is not strong
enough to demonstrate causality.

In summary, our study found that TRE (≤ 8 h eating window)
was associated with lower likelihood of NAFLD. This protective
association seemed stronger in young adults and in individuals
who consumed less energy. Prospective cohort studies to inves-
tigate the association between TRE adherence and the long-term
risk of NAFLD are warranted. In addition, the difficulty of how
best to measure the habitual timing of food intake in epidemio-
logical studies needs to be solved urgently.
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