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Background and Aim: Our primary objective is to examine the variance 
in chronotype, night-eating patterns, and sleep quality in patients with biop-
sy-proven metabolic dysfunction-associated steatotic liver disease. In addi-
tion, we aim to establish a correlation between these variables and the sever-
ity of the disease and fibrosis.
Materials and Methods: Patients who were following up with biopsy-prov-
en metabolic dysfunction associated steatotic liver disease (MASLD) were 
included in the study. Histologically severe disease is characterized by a Ste-
atosis, Activity, and Fibrosis activity score of ≥3 or the presence of advanced 
fibrosis (≥F3). Participants who met the inclusion criteria were given the 
Morningness and Evening Questionnaire (MEQ), the Pittsburgh Sleep Quali-
ty Index, and the Night Eating Questionnaire to complete.
Results: A total of 93 patients were included in this study. According to the 
MEQ, 48 patients were morning type (51.6%), and 42 (45.2%) were neither 
type. Sleep quality was determined to be inferior in the non-morningness group 
(p=0.002). A significantly higher proportion of patients with nocturnal eating 
syndrome had a non-morningness chronotype preference (n=22, 23.7%), com-
pared to those with a morningness chronotype (n=9, 9.7%) (p=0.001). In the 
multivariate analysis, both age and poor sleep quality had significant impacts on 
advanced fibrosis, with odds ratios of 1.11 and 3.81, respectively.
Conclusion: Despite the non-morningness chronotype demonstrating poorer 
sleep quality and a higher prevalence of night-eating behavior, our findings 
revealed no statistically significant differences in terms of sleep quality, noc-
turnal eating habits, or chronotype preferences among patients with varying 
degrees of MASLD severity. On the other hand, advanced fibrosis was sig-
nificantly impacted by poor sleep quality.

Keywords: Chronotype; night eating behavior; sleep quality; steatotic liver 
disease.

Introduction
Metabolic dysfunction associated steatotic liver disease (MASLD) is 
one of the major causes of chronic liver disease worldwide. To date, 
non-alcoholic fatty liver disease (NAFLD) was routinely used to define 
the disease. In recent decades, the term NAFLD became insufficient to 
describe the disease and failed to encompass all aspects of the disor-
der. MASLD centers on the cardiometabolic risk factors for diagnosis 
and the presence of steatosis without any other driving factor for liver 
steatosis.[1] As a result of increasing obesity globally, MASLD is also 
predicted to become the leading cause of end-stage liver disease and to 
pose an increasing burden on health systems in the future.
Although the pathogenesis of MASLD has not been fully explained, ab-
normalities in hepatic energy metabolism, lipid accumulation, inflam-
mation, and oxidative stress have been considered the main pathways.
[2] Besides these factors, recent preclinical studies have revealed that the 
relevant metabolic mechanisms are under circadian control, strongly 
emphasizing the critical role of circadian abnormalities in the pathogen-
esis of MASLD and metabolic dysfunction associated steatohepatitis 
(MASH).[3] Furthermore, it has been stated that candidate drugs being 
developed for the treatment of MASH modulate chrono disruption by 
targeting circadian pathways, and chronopharmacology may be a prom-
ising tool in the prevention and treatment in the future.[4]

Chronotype is a term used to describe how each individual’s circadian 
rhythm differs in behavioral and biological processes from one another. 
Humans are divided into three chronotype categories: morning, inter-
mediate, and evening. For individuals with the morningness chrono-
type, time-oriented fluctuations in daily physiological variables occur 
earlier in the day than in the intermediate and evening chronotypes 
(phase advance). In contrast, the shift in these values happens later in 
the day in those with an eveningness chronotype (phase delay).[5] Social 
rhythm givers (external zeitgebers), such as bedtimes and mealtimes, 
are essential in regulating circadian rhythm. Changes in these behavior-
al patterns may create a mismatch between the environment’s endoge-
nous rhythm and time cues, leading to chrono disruption.[6]

Several clinical studies have investigated the relationship between sleep 
duration and quality and MASLD and revealed that poor sleep quality 
leads to changes in lipid metabolism.[7] On the other hand, chronotype 
differences, a crucial behavioral expression of intrinsic circadian pref-
erence and express the preferred time for individuals to sleep or per-
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form daily activities, are not well-studied in the MASLD population. It 
has been shown that there is a strong relationship between night eating 
attitude and obesity; however, only one study examined the relationship 
between disease severity, fibrosis, and night eating behavior in a limited 
number of participants.[8]

Considering the aforementioned findings, this study aimed to deter-
mine the interrelation between different chronotype preferences with 
MASLD severity, focusing on the mediating effect of sleep quality and 
night eating behavior in this relationship. Our second aim was to see 
whether feeding hours incompatible with the person’s chronotype pref-
erence would increase MASLD severity.

Materials and Methods
Sample and Study Procedure
We conducted a cross-sectional study on patients aged 18–65 who were 
followed up at the Marmara University Gastroenterology Outpatient 
Clinic. Patients who revealed hepatic steatosis by any imaging modali-
ty, had elevated aminotransferase levels for at least 6 months, or had ex-
isting hepatomegaly or splenomegaly without high liver function tests 
were subjected to a liver biopsy. Patients whose steatosis was confirmed 
in liver histology were included in the study. The diagnosis of steatotic 
liver disease in patients was established through liver biopsy. Patients 
with any other causes of steatosis were excluded from the study. Those 
with at least one cardiometabolic risk factor were included in the study.
[1] Patients were histologically categorized using the steatosis, activity, 
and fibrosis (SAF) classification. Patients scoring at least one point for 
steatosis, lobular inflammation, or ballooning were considered to have 
MASH. Patients who did not meet the diagnostic criteria for MASH 
were excluded from the study. A histologically severe disease is char-
acterized by a SAF activity score of ≥3 and/or the presence of bridging 
fibrosis (F3) or cirrhosis (F4).[9]

We did not recruit patients with mental retardation, another chronic liver 
disease, psychiatric treatment during the evaluation, or a history of a 
neurological disorder that may cause sleep disturbance. Since the scales 
we used in the study were self-reported, necessary information was giv-
en to the participants about the scales and they were asked to fill in 
the scales. However, help was provided by the researcher when it was 
thought that the participants had difficulty in reading due to any visual 
impairment or when the existing expressions were not understood by the 
participants. All patients gave written informed consent, and the local 
ethical committee approved the study (approval number: 09.2019.370).

Biological Measures
After a detailed anamnesis, we performed a physical examination on all 
patients. Aspartate aminotransferase, alanine aminotransferase, plate-
lets, albumin, total cholesterol, high-density lipoprotein cholesterol, 
triglycerides, plasma glucose concentration, and insulin levels were 
measured following a 12-h fasting period. In addition, anthropomet-
ric measures were recorded, including body weight, body mass index 
(BMI), and waist circumference (WC).

Psychometric Measures
Assessment of Chronotype Preference and Current Sleep Patterns
Chronotype was evaluated using the Morningness and Eveningness 
Questionnaire (MEQ). The MEQ is a 19-item self-reported question-
naire that measures habitual waking and bedtimes, preferred times of 

physical and mental performance, and subjective alertness after rising 
and before going to bed. It is the most frequently used tool to determine 
morningness-eveningness in human circadian rhythms, both in healthy 
individuals and in patients. Scores from the MEQ range from 16 to 86. 
Higher scores indicate more morningness, whereas lower scores show 
greater eveningness. The MEQ classifies participants scoring between 
59 and 86 as morning types, 42–58 as neither, and 16–41 as evening 
types. The psychometric properties of the Turkish version of the MEQ 
were tested by Agargun et al.[10] (2007); its validity and reliability were 
as high as the original version. In addition to chronotype preference, we 
asked our participants about the average bedtime and wake-up time in 
the morning. We aimed to evaluate whether the participants’ circadian 
preferences were compatible with their socially required bedtime.

Assessment of Sleep Quality
We assessed sleep quality with the Pittsburgh Sleep Quality Index 
(PSQI). The PSQI is a 19-item self-rating questionnaire that measures 
the average monthly subjective sleep quality. Seven clinically deter-
mined component scores, each weighted equally from 0 to 3, are creat-
ed from the 19 questions. Higher scores indicate poorer sleep quality; 
the seven component scores are summed to obtain a global score rang-
ing from 0 to 21.[11]

Assessment of Night Eating Syndrome
We used the Night Eating Questionnaire (NEQ). The scale assesses 
morning hunger and timing of first food consumption, food cravings, 
and control overeating behavior both before bedtime and during night-
time awakenings, percentage of food consumed after dinner, initial in-
somnia frequency of nocturnal awakenings, ingestion of food, mood dis-
turbance, and awareness of nocturnal eating episodes. All participants 
answer the first nine questions in the questionnaire. Participants who do 
not wake up at night or do not have a snack are instructed not to continue 
to the following questions. Questions 10–12 are answered by the partic-
ipants who experience night awakenings, and Questions 13 and 14 are 
answered by the participants who have night-time snacks. Items other 
than the seventh item in the questionnaire are scored between 0 and 4 
using a 5-point Likert-type measurement. In the seventh item, intraday 
mood changes are questioned, and those who do not experience changes 
during the day receive 0 points. Items 1, 4, and 14 are reverse-scored. 
Item 13, which asks about awareness of midnight snacks, is used to dis-
tinguish night eating syndrome from a sleep-related eating disorder, but 
it is not included in the scoring. The total score can range from 0 to 
52. Higher values indicate more frequent night eating. The 15th and 16th 
questions in the questionnaire are recommended as additional questions 
but are not included in the scoring. The questionnaire has Turkish valid-
ity and reliability. The cutoff value is considered to be 18 according to 
the Turkish version of the NEQ, and participants with a score of 18 and 
above are identified as having night-eating syndrome (NES).[12]

Data Analysis
All statistical analyses were conducted using SPSS Version 20. The 
measurement units are expressed as mean±standard deviation (SD) for 
continuous data if the distribution is normal and as median (range) if 
the distribution is not normal. Categorical data were expressed in per-
centages. Pearson and Spearman correlation analyses were used to test 
the correlation between the continuous variables. The significance of 
differences was tested using either Student’s t-test and Mann–Whitney 
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U test for continuous variables or Chi-square test for categorical vari-
ables. Logistic regression analysis was performed to evaluate the im-
pact of variables on moderate-to-severe steatosis, severe activity, sig-
nificant fibrosis, advanced fibrosis, and severe disease. For all analyses, 
a p-value below 0.05 was considered statistically significant.

Results
A total of 93 patients with MASH were enrolled in the study. The so-
ciodemographic characteristics of the population were as follows: The 
mean age was 46.49±9.77 years, and 30 (32.3%) patients were fe-
male. The median education time was 8 (range: 0–18) years. Fifty-five 
(59.1%) patients graduated from primary school, 17 (18.3%) were from 
high school, 18 (19.4%) were from university, 2 (2.2%) were post-
graduates, and 1 (1.1%) had no education but was literate. Fifty-five 
(59.1%) patients were working full-time, 2 (2.2%) were part-time, 24 
(25.8%) were housewives, or students, 10 (10.8%) were retired, and 2 
(2.2%) were not working. Eight (8.6%) patients were working shifts.
We demonstrate the details of the clinical characteristics of patients in Ta-
ble 1. The mean BMI was 32.34±4.44, and 30 (32.3%) patients were obese. 
The mean WC was 90.18±14.16 cm. Increased WC was seen in 21 (22.6%) 
patients. Fifty-one patients (54.8%) had Type 2 diabetes mellitus (DM), 36 
(38.7%) had hypertension (HT), and 60 (64.5%) had hyperlipidemia (HL).
Regarding psychometric measurements, the median PSQI score was 5 
(1–16). The mean NEQ score was 14.79±6.27. The median chronotype 
score of the population was 59 (range: 39–69). When we asked about 
usual bedtimes, 5 patients (5.4%) reported going to bed before 10.15 
pm. Seventy-three patients (78.6%) reported an estimated bedtime be-
tween 10.15 pm and 00.30 am. Fifteen patients (16.2%) reported a bed-
time after 00.30 am. Concerning waking up times: Thirty-two patients 
(34.4%) reported a waking up time between 05.00 am and 06.30 am. 
Twenty-two patients (24.7%) reported waking up between 06:30 and 
07:45 am. Twenty-eight (30.1%) reported a time between 07:45 and 
09:45 am. Finally, 10 patients (10.7%) reported a time after 09.45 am.

Relationship Between Sleep Quality and MASLD
The PSQI median score was higher in female patients when com-
pared to male patients, and this difference was statistically significant 
(p=0.04). There was no significant difference in PSQI score in patients 
who had obesity, increased WC, DM, HT, HL, SAF activity score above 
2, significant fibrosis, advanced fibrosis or severe MASLD compared to 
those who had not (Table 2).

Relationship Between Night eating Syndrome and MASLD
Thirty-one (33.3%) patients had night eating habits. There was no dif-
ference between genders. Furthermore, there was no significant differ-
ence in NEQ score in patients who had obesity, increased WC, DM, 
HT, and HL), SAF activity score above 2, significant fibrosis, advanced 
fibrosis, or severe MASLD compared to those who had not (Table 2).

Relationship Between Different Chronotype Preferences 
and MASLD
Concerning chronotypes, 48 (51.6%) patients were morning types, 3 
(3.2%) were evening types, and 42 (45.2%) were neither types. Since 
the number of eveningness types is minimal, we compared the morning-
ness and non-morningness groups. When we compare the two groups, 

Table 1. Anthropometric and clinical characteristics of the participants

Frequency (n=93) %

Age (years), mean±SD
Sex
	 Male
	 Female
Obesity
	 Obese
	 Non-obese
Waist circumference
	 Increased
	 Normal
Diabetes
	 Diabetic
	 Non-diabetic
Hypertension
	 Hypertansive
	 Non-hypertansive
Hyperlipidemia
	 Hyperlipidemic
	 Non-hyperlipidemic
SAF Steatosis Score
	 1
	 2
	 3
SAF Activity Score
	 2
	 3
	 4
SAF Fibrosis Score
	 0
	 1
	 2
	 3
	 4
Moderate-to-severe steatosis
	 S<2
	 S≥2
Severe activity
	 A≥3
	 A<3
Significant fibrosis
	 F<2
	 F≥2
Advanced fibrosis
	 F<3
	 F≥3
Severe disease (A≥3 or F≥3)
	 Severe
	 Non-severe
Psychometric measurements
	 Pittsburg Sleep Quality Index (PSQI)
		  Good sleepers (PSQI ≤5)
		  Poor sleepers (PSQI >5)
	 Morningness and Eveningness Questionnaire
		  Morningness type
		  Neither-type
		  Eveningness type
	 Night Eating Questionnaire (NES)
		  Night eating syndrome (NES≥18)
		  Non-night eating syndrome (NES<18)

63
30 

30 
63 

21
72

51
42 

36 
57 

60 
33 

10 
32 
51

16 
45 
32 

6 
27 
29 
25 
6 

10
83

77
16

33
60

62
31

78
15

33
60

48
42 
3 

31
62

67.7
32.3

32.3
67.7

22.6
77.4

54.8
45.2

38.7
61.3

64.5
35.5

10.8
34.4
54.8

17.2
48.4
34.4

6.5
29.0
31.2
26.9
6.5

10.8
89.2

82.8
17.2

35.5
64.5

66.7
33.3

83.9
16.1

35.5
64.5

51.6
45.2
3.2

33.3
66.7

SD: Standart deviation; SAF: Steatosis, activity, and fibrosis.



Research Article Chronotype, sleep quality, and night-eating in SLD

126 Hepatology Forum 2023 Vol. 4 | 123–128

the age of the morningness group was higher than the non-morningness 
group, and this difference was statistically significant (p=0.04). The 
two groups revealed no significant difference according to obesity, in-
creased WC, DM, HT, and HL), SAF activity score above 2, significant 
fibrosis, advanced fibrosis, or severe MASLD (Table 3).

Relationship Between Chronotype, Night Eating, Sleep 
Quality, MASLD, and Fibrosis
In patients with the morningness chronotype, 6 patients (29.0%) had 
NES, and in non-morningness patients, 22 patients (47.8%) had NES, 
which was significantly higher in non-morning patients (p=0.001). The 
median PSQI and mean NEQ scores were lower in the morningness 
group compared to the non-morningness group (p=0.002 and p<0.001, 

respectively). Finally, we examined whether there is a difference in dis-
ease severity between morning and non-morning chronotypes among 
those with night eating syndrome. We did not detect any statistically 
significant difference between the two groups. Regarding fibrosis, there 
was no difference in PSQI, night eating, and morningness-eveningness 
scores between significant and non-significant, also between advanced 
and non-advanced fibrosis groups.
In multivariate analysis, no variable was found that impacts moder-
ate-to-severe steatosis, severe activity, significant fibrosis, and severe 
disease. On the other hand, age and poor sleep quality significantly im-
pacted advanced fibrosis (OR: 1.11 and 3.81, respectively) (Table 4).

Table 2. Evaluation of sleep quality and night eating

PSQI p pNEQ

Age

Sex

	 Male

	 Female

Obesity

	 Obese

	 Non-obese

Waist circumference

	 Increased

	 Normal

Diabetes

	 Diabetic

	 Non-diabetic

Hypertension

	 Hypertansive

	 Non-hypertansive

Hyperlipidemia

	 Hyperlipidemic

	 Non-hyperlipidemic

Moderate-to-severe steatosis

	 S<2

	 S≥2

Severe activity

	 A≥3

	 A<3

Significant fibrosis

	 F<2

	 F≥2

Advanced fibrosis

	 F<3

	 F≥3

Severe disease (A≥3 or F≥3)

	 Severe

	 Non-severe

5 (1–16)

5 (1–15)

6 (1–16)

5.5 (1–14)

5 (1–16)

6 (2–16)

5 (1–16)

6 (1–15)

5 (1–16)

6 (2–16)

5 (1–16)

5 (1–16)

7 (1–14)

9 (2–16)

5 (1–16)

5 (1–16)

5.5 (1–14)

6 (1–16)

5 (1–16)

5 (1–16)

6 (2–15)

5 (1–16)

6 (1–14)

14.79±6.29

14.00±6.49

16.46±5.58 

15.66±6.48

14.38±6.20

13.71±5.64

15.11±6.47

14.98±5.59

14.57±7.11

16.13±6.28

13.94±6.20

14.23±5.84

15.81±7.01

16.90±6.65

14.54±6.23

14.75±5.91

15.00±8.09

14.84±7.24

14.76±5.76

14.72±6.59

14.93±5.72

14.66±5.92

15.46±8.14

0.24

0.06

0.36

0.34

0.76

0.10

0.27

0.31

0.90

0.95

0.87

0.72

0.17

0.04*

0.50

0.64

0.59

0.51

0.11

0.19

0.86

0.22

0.88

0.81

*: P value <0.05 accepted as significant; PSQI: Pittsburg Sleep Quality Index; 
NEQ: Night Eating Questionnaire.

Table 3. Comparison of chronotype groups in MASLD and 
related clinical variables

Mor. 
(n=49)

pNon-mor. 
(n=48)

Age

Sex

	 Male

	 Female

Obesity

	 Obese

	 Non-obese

Waist circumference

	 Increased

	 Normal

Diabetes

	 Diabetic

	 Non-diabetic

Hypertension

	 Hypertensive

	 Non-hypertensive

Hyperlipidemia

	 Hyperlipidemic

	 Non-hyperlipidemic

Moderate-to-severe steatosis

	 S<2

	 S≥2

Severe activity

	 A≥3

	 A<3

Significant fibrosis

	 F<2

	 F≥2

Advanced fibrosis

	 F<3

	 F≥3

Severe disease (A≥3 or F≥3)

	 Severe

	 Non-severe

48.77±8.25

33 (70.2%)

14 (29.8%)

14 (29.8%)

33 (70.2%)

10 (21.3%)

37 (78.7%)

25 (53.2%)

22 (46.8%)

16 (34.0%)

31 (66.0%)

34 (72.3%)

13 (27.7%)

4 (8.5%)

43 (91.5%)

41 (87.2%)

6 (12.8%)

15 (31.9%)

32 (68.1%)

30 (63.8%)

17 (36.2%)

42 (89.4%)

5 (10.6%)

44.44±11.00

30 (65.2%)

16 (34.8%)

16 (34.8%)

30 (65.2%)

11 (23.9%)

35 (76.1%)

26 (56.5%)

20 (43.5%)

20 (43.5%)

26 (56.5%)

26 (56.5%)

20 (43.5%)

6 (13.0%)

40 (87.0%)

36 (78.33%)

10 (21.7%)

18 (39.1%)

28 (60.9%)

32 (69.6%)

14 (30.4%)

36 (78.3%)

10 (21.7%)

0.04*

0.60

0.60

0.76

0.74

0.35

0.11

0.48

0.25

0.46

0.55

0.14

*: P value <0.05 accepted as significant; Mor.: Morningness; Non-mor.: Non-
morningness.
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Discussion
This cross-sectional study examined how chronotype differences and 
related night eating and sleep patterns affect MASLD severity. The first 
of the findings is that chronotype preferences did not differ between 
groups with different levels of disease severity and fibrosis. Second, 
however, we did not detect any significant relationship between sleep 
quality, night eating syndrome, and disease severity; the sleep quality 
was poorer, and night eating habits were more frequent in the non-morn-
ingness group than MASLD patients with morningness chronotype.
Despite many preclinical studies revealing the relationship between 
MASLD and circadian rhythm disruption, chronotype preference, an es-
sential behavioral indicator of circadian rhythm phases, has not been ad-
equately investigated in this population. To the extent of our knowledge, 
two studies examine the relationship between chronotype and MASLD.
[8,13] In the previous study, researchers did not find a significant differ-
ence in chronotype scores between MASLD patients and healthy con-
trols, and they did not reveal any relationship between disease severity 
and chronotype score, similar to our findings. However, this study has a 
small sample size (46 NAFLD patients) and did not present the number 
of individuals with chronotype preferences, provided evidence of poor 
sleep quality and shifts in food intake toward the night in MASLD pa-
tients, and reported that daytime sleepiness was correlated with the se-
verity of fibrosis.[8] According to chronotype studies, approximately 40% 
of adults have one of the two extreme chronotypes; the rest is reported to 
be in the middle of the spectrum.[5] Therefore, taking a small sample in 
studies may have caused difficulties in identifying individuals with two 
opposite chronotypes and comparing them in terms of biological enti-
ties. The other study examined the relationship between disease severity 
and chronotype in patients with obesity. It showed that the eveningness 
chronotype was associated with more severe disease independently of 
age, gender, and BMI.[13] When we evaluate these findings with ours, it 
is striking that frequency of individuals with eveningness chronotype 
is significantly high (32.2%) in the study population compared to our 
study (3.1%). Research has shown a significant association between 
the eveningness chronotype and obesity.[14] Therefore, the difference in 
the frequency of chronotype in this study can be explained by the fact 
that the sample consisted of individuals with obesity. Similar to our re-
search, in the previous study that did not find a relationship between 
MASLD and chronotype, BMI ratios were similar (29.8±7) to the mean 
BMI (32.2±4) in our research and significantly lower than the last study 
(45.6±6). Although the connection between chronotype and obesity, a 
key predictor of MASLD, has not been fully elucidated, it is accepted 
that chronotype-related genetic and behavioral factors contribute togeth-
er to the formation of obesity.[15,16] Although nocturnal eating behavior, 
which can be seen as a behavioral indicator of chronotype typology[17] 
or independently, has been shown to be associated with weight gain,[18] 
there is not enough research on MASLD. In our study, although noc-

turnal eating habits were lower in people with morning-morning chro-
notype, we did not find a significant relationship between night-time 
eating habits and disease severity and related parameters. The lower 
prevalence of obesity and the small proportion of patients with extreme 
eveningness chronotype may contribute to the absence of a correlation 
between disease severity and chronotype in our study.
Contrary to chronotype studies, there are a significant number of stud-
ies investigating sleep quality and patterns in the MASLD population. 
However, there are few studies with null results, studies revealing the 
relationship between poor sleep quality and MASLD predominate.[19–24] 
In line with the previous research, we found that sleep quality was poor 
in patients with MASLD. Still, we did not find a significant relationship 
between sleep quality and the severity of MASLD and fibrosis. Consid-
ering the sleep characteristics and the determinants of sleep quality, two 
recent metanalyses indicated that short sleep duration was strongly cor-
related with an elevated risk of MASLD.[25,26] Several studies revealed 
that patients with MASLD have trouble getting up in the morning[7,27] 
and experience excessive daytime sleepiness.[25,28] Finally, later bed-
time at night (after 1:00 am) was significantly associated with MASLD 
measured by liver ultrasound transient elastography.[29] When all these 
results are combined, we can hypothesize that decreased sleep duration 
and daytime sleepiness may also occur because of lifestyles incompat-
ible with the chronobiological preferences (especially for eveningness) 
and endogenous circadian phases of the individuals, depending on work 
and social reasons. Clinical chronobiological studies with larger samples 
should clarify whether the poor sleep quality associated with MASLD 
is a primary cause or a mediator indicator. Our investigation determined 
that patients with non-morningness chronotype had worse sleep quality 
and more frequent night eating habits, supporting our hypothesis.
In addition, we observed that, despite the chronotype tendency of the 
population towards morningness, bedtimes are later than expected from 
morningness chronotype (93.8% reported a bedtime after 10.15 am) but 
waking up times are early (59.5% reported waking up time before 07.45 
am). Although we did not assess daytime sleepiness, our results support 
the previous findings regarding short sleep duration in MASLD. More-
over, it may suggest that sleep times incompatible with chronotype 
preference may play a role in the etiology of MASLD.
Several limitations should be noted in our study. First, we did not in-
clude healthy participants without MASLD. The presence of a control 
group in the study could have provided more precise information on un-
derstanding the relationship between chronotype, sleep quality, night-
time eating habits, and disease severity. Second, we did not have a non-
MASH MASLD group as our all patients were biopsy proven MASH. 
It would be better to compare the MASH with a non-MASH group in 
future studies to understand the differences about the topic between the 
two entities. Although we did not include people who received psychi-
atric treatments, considering that they may have a confounding effect 
on sleep quality and night eating behaviors, other medications used by 
the patients may have had a confounding effect on MASLD parameters. 
Since the number of people showing the evening chronotype is very 
limited in our population, we made comparisons between the groups 
with and without morningness chronotypes. Although it is stated in 
chronotype studies that individuals’ chronotype preference should be 
evaluated in a spectrum between extreme morningness and extreme 
eveningness,[30] the fact that we made the comparisons between groups 
that are close to each other instead of two opposite biological ends of 
the spectrum may have affected the results of our research. Finally, con-
sidering the relationship between the mean sleep and wake times of 

Table 4. The impact of parameters on advanced fibrosis in 
multivariate analysis

	 Multivariable analysis (logistic regression)

	 Coef	 OR (95% CI)	 p

Age	 0.105	 1.11 (1.03–1.19)	 0.005*

Poor sleep quality	 1.340	 3.81 (1.14–12.75)	 0.029*

*: P value <0.05 accepted as significant; OR: Odd ratios; CI: Confidence interval.
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our sample and later bedtimes, it can be thought that our sample has a 
lifestyle that does not show a significant deviation from its circadian 
rhythm but a delayed sleep time. Whether chrono disruption due to this 
deviation will increase MASLD may be a subject of investigation. Due 
to the natural frequency of chronotype distribution in adults, instead 
of comparing the small number of evening and morning chronotypes 
in the limited sample group, detecting individuals with extreme chro-
notypes by chronotype screening and comparing these individuals in 
terms of MASLD data may provide more accurate information. We rec-
ommend future studies compare individuals with extreme chronotypes 
and evaluate the possible effects of circadian misalignment.

Conclusion
Preclinical studies emphasize the importance of circadian disruption in 
the etiology of MASLD, but studies examining the relationship between 
chronotype and MASLD in clinical samples are needed. Recognition of the 
modifiable risk factors mediating the etiology and progression of MASLD 
and understanding the role of chronobiology in this process may provide a 
basis for simple and low-cost treatment methods such as bright light thera-
py providing circadian regulation to take place in the treatment of MASLD.
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