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Abstract

Objective: This study examined the bidirectional relationships between sleep quality,

loss of control (LOC) eating, and night eating in Chinese adolescents using longitudi-

nal data over an 18-month study period.

Method: Four-waves of data measurement (Waves 1–4), at 6-month intervals, were

conducted with 2566 adolescents aged 11–17 years at baseline. A set of question-

naires were used to assess night eating, LOC eating, and sleep quality at each wave

of data collection. Cross-lagged models were applied to analyze the bidirectional rela-

tionships between night eating, LOC eating, and sleep quality.

Results: Results indicated that higher night eating scores consistently predicted

poorer sleep quality and higher LOC eating scores at Waves 1, 2, and 3. Furthermore,

poorer sleep quality predicted higher night eating scores at Wave 1 and Wave 3, and

higher LOC eating scores predicted higher night eating scores at Wave 1 and

Wave 2.

Discussion: These findings highlight that night eating, LOC eating, and sleep quality

were interrelated across time in Chinese adolescents. Improving sleep quality and

reducing LOC eating might be promising in the prevention of night eating in adoles-

cents. Similarly, reducing night eating might be promising in improving sleep quality

and reducing LOC eating in adolescents.

Public Significance: This study explored the bidirectional relationship between night

eating, LOC eating, and sleep quality in Chinese adolescents using cross-lagged

models. Findings indicate bidirectional relationships between these variables and

highlight the potential utility in incorporating sleep, LOC eating, and night eating

interventions in eating pathology prevention designs for adolescents.
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1 | INTRODUCTION

First described by Stunkard et al. (1955), night eating syndrome

(NES) is characterized by morning anorexia, evening hyperphagia,

and insomnia. More recently, the Diagnostic and Statistical Manual

of Mental Disorders (DSM-5) included NES in the “Otherwise Speci-

fied Feeding and Eating Disorder” section (American Psychiatric

Association, 2013). Furthermore, nocturnal ingestions, mood
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disturbance, and sleep disturbance were also included as diagnostic

criteria of NES (Runfola et al., 2014). Previous research has indi-

cated that NES is prevalent across diverse populations. For example,

in high school and college students, prevalence of NES ranges from

2.8% to 9.5% (He et al., 2018; Riccobono et al., 2019; Sevincer

et al., 2016). In clinical populations (e.g., patients with insomnia and

obstructive sleep apnea), prevalence of NES ranges from 5.8% to 8.6%

(Manni et al., 1997; Olbrich et al., 2009), and among patients with obe-

sity seeking surgical weight loss, prevalence of NES was reported to

be as high as 64% (De Zwaan et al., 2003). Although limited research

exists for NES in adolescent populations, one study found that

approximately 3.72%–7.14% of Australians adolescents met criteria

for NES (Burt et al., 2020). However, to our knowledge, no studies

have explored NES in adolescents in China where NES has been sug-

gested to be more prevalent than in the U.S. (Cooper, 2008).

Thus, more research is needed examining the prevalence and cor-

relates of NES in adolescent populations in China given the presence

of such maladaptive eating behaviors may be associated with adverse

outcomes later in life (Burt et al., 2020). In addition, NES has been

associated with various negative health and mental health outcomes

such as obesity (Lundgren et al., 2006), substance use disorders

(Lundgren et al., 2006), anxiety and depression (Gluck et al., 2001;

Napolitano et al., 2001), impaired sleep quality, functional impairment

(Striegel-Moore et al., 2010), and loss of control (LOC) eating

(Nasirzadeh et al., 2018; Vander Wal, 2012).

Moreover, NES is positively associated with poor sleep quality

(Akdevelioglu et al., 2020; Cleator et al., 2013; Farhangi, 2019), and poor

sleep quality appears to be one of the most central symptoms of NES via

network analysis (Beauchamp et al., 2021). Sleep quality includes quanti-

tative aspects of sleep such as sleep latency (i.e., the time a person takes

to fall asleep) and sleep duration (Buysse et al., 1989), with poor sleep

quality reflecting short sleep duration and long sleep latency. Meta-

analytic research supports the association between poor sleep quality

and obesity among adolescents (Fatima et al., 2016). Considering the

relation between sleep quality and obesity, poor sleep quality has also

been found to be associated with dysregulated appetite among younger

populations via inducing greater energy intake, namely intake of palat-

able foods (Akdevelioglu et al., 2020; Farhangi, 2019; Hasler et al., 2004;

Zimberg et al., 2012). Other research probing this relation between sleep

quality and obesity among adolescents has suggested that night eating

behavior may be rewarding and therefore reinforcing in the presence of

poor sleep quality (Duraccio et al., 2019).

LOC eating is defined as the inability to stop eating or control

what or how much food was consumed (Colles et al., 2008) and has

been identified as an important correlate of NES (Ivezaj et al., 2022;

Nasirzadeh et al., 2018; Royal et al., 2015). Research has found that

bariatric patients with LOC eating also have high levels of NES symp-

toms compared to bariatric patients without LOC eating, and a greater

proportion of patients with LOC eating met the cutoff for NES; thus,

LOC eating may be an additional feature to identify NES in popula-

tions seeking bariatric surgery (Royal et al., 2015). In addition, NES

and LOC eating have been identified as co-morbid phenotypes in

non-bariatric samples (Vander Wal, 2012). LOC eating is associated

with poor health and mental health indicators among adolescents such

as obesity (Byrne et al., 2019), emotion dysregulation (Kelly

et al., 2016), and anxiety symptoms (Shank et al., 2017).

Prior research examining relationships between sleep quality,

LOC eating, and night eating in adolescents is sparse and mainly

investigated in Western countries. More specifically, limited research

has examined these associations among adolescents in Eastern coun-

tries (e.g., China), a gap in the literature that is important given known

cultural differences in eating behaviors (e.g., type of foods; diet con-

cept) and sleep habits (e.g., a nap during afternoon; late bedtime due

to large amount of homework) in countries such as China. Thus, sleep

quality, LOC eating, and night eating might be influenced by Chinese

cultural contexts, and current findings may build on the generalizabil-

ity of the existing research literature.

Furthermore, previous studies have identified mixed findings on

the association between sleep quality and LOC eating. For example,

using ecological momentary assessment (EMA), Goldschmidt et al.

(2020) found no significant association between sleep quality and

LOC eating in a sample of 40 youth (aged 8–14 years old) with over-

weight and obesity. In contrast, using an EMA research design, Parker

et al. (2021) found that 48 youth (aged 8–17 years old) with poorer

sleep quality reported greater LOC eating. Such mixed findings might

reflect methodological differences in study design and sampling strat-

egies. The present study aimed to address these gaps in the literature

by applying cross-lagged models to longitudinal data to examine the

bidirectional relations between sleep quality, LOC eating, and night

eating in Chinese adolescents.

According to previous research (Nasirzadeh et al., 2018; Royal

et al., 2015; Yeh & Brown, 2014), we hypothesized that night eating

would have bidirectional relationships with sleep quality and LOC eat-

ing. Specifically, poorer sleep quality and higher LOC eating would

predict higher night eating, and higher night eating would predict

poorer sleep quality and higher LOC eating in Chinese adolescents.

2 | METHOD

2.1 | Participants and procedure

The present study was approved by the institutional research ethics

office of Hengyang Normal University before data collection. The cur-

rent study used data from a large-scale prospective project about eat-

ing behaviors, body image, and media in Chinese adolescents (Tie

et al., 2021). Data were collected at 6-month intervals (e.g., baseline

[Wave 1], 6-months [Wave 2], 12-months [Wave 3], and 18-months

[Wave 4]). Participants were recruited from one middle school and one

high school in Hunan Province (Central China) with approval from the

two schools' administration. Four psychology teachers responsible for

the weekly psychological health sessions in the two schools introduced

the project during class time and invited students to participate. If stu-

dents agreed to participate, consent was needed from their parents or

other legal guardians for inclusion in the study. Students were excluded

if they declined participation or lacked parents'/legal guardians' consent.
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Figure 1 displays a consort diagram depicting the number of partici-

pants that participated in this longitudinal project at each time point. Ini-

tially, 2976 students from two schools were invited for the longitudinal

project across four waves of data collection, but 263 students were

excluded because they either declined the invitation or did not get par-

ents'/legal guardians' consent. Thus, 2713 students were included in this

longitudinal project. All of the 2713 students were then invited to partici-

pate in the baseline and follow-up surveys. In addition, at each survey

(Waves 1–4), students failing to pass the attention checks or failing to

complete at least 50% of the questionnaires were removed to ensure

survey quality. Consequently, 2086 adolescents (55.1% girls) remained at

the baseline data collection for Wave 1. Furthermore, 1909 (56.2% girls),

2023 (56.2% girls), and 1947 (57.5% girls) remained for the second

(6-months, Wave 2), third (12-months, Wave 3), and fourth (18-months,

Wave 4) waves of data collection, respectively. In total, 2566 adolescents

(54.05% girls), aged from 11 to 17 years (M = 13.80, SD = 1.56) who

remained in at least two waves of data collection, were included in the

current study for further analysis.

2.2 | Measures

2.2.1 | Night eating

Night eating was measured with the simplified Chinese version of the

Night Eating Questionnaire (SC-NEQ) which consists of 14 items

rated on a 5-point Likert scale (Allison et al., 2008; He et al., 2019).

The total score (range of 0–52) of the SC-NEQ was used to assess the

severity of NES, with higher scores representing higher levels of night

eating. Furthermore, a score of 25 on the NEQ was proposed as a

cut-off to screen for possible NES cases (Allison et al., 2008). Accord-

ing to He et al. (2019), the SC-NEQ has been shown to have adequate

psychometric properties and strong measurement invariance by sex.

As the SC-NEQ uses an item-skipping response format, the Cron-

bach's α of the SC-NEQ was calculated based on standardized items

(Gallant et al., 2012; Meule, Allison, Brähler, et al., 2014; Meule, Alli-

son, & Platte, 2014), and the α values were .67, .70, .72, and .75 for

the SC-NEQ at Waves 1–4, respectively.

2.2.2 | Loss of control eating

LOC eating was measured using the Chinese version of the brief ver-

sion of Loss of Control Over Eating Scale (C-LOCES-B) which consists

of seven items (He, Latner, et al., 2021; Latner et al., 2014). Participants

rated each item on a 5-point Likert scale ranging from 1 (“never”) to
5 (“always”) during the past 4 weeks. The total score (range of 7–35) of

the C-LOCES-B was calculated; higher total scores represented higher

levels of LOC eating. According to He, Latner et al. (2021), the C-

LOCES-B showed good internal consistency reliability and convergent

validity. In this study, the Cronbach's α values of the C-LOCES-B were

.88, .90, .91, and .92 at Waves 1–4, respectively.

2.2.3 | Sleep quality

The Chinese version of the single-item Sleep Quality Scale (SQS)

was used to measure sleep quality in current study (Pan

F IGURE 1 Consort diagram for the number of students that participated in each wave. Reasons for remaining adolescents = passed the
attention checks and completed at least 50% of the questionnaires.
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et al., 2020; Snyder et al., 2018). Participants were asked to rate

their sleep quality during the past 7 days, with scores ranging

from 0 (“terrible”) to 10 (“excellent”). Higher scores represented

better sleep quality. As shown in Snyder et al. (2018), the SQS

has demonstrated good convergent validity as indicated by a

strong correlation (r = .92) with the Pittsburgh Sleep Quality

Index (Buysse et al., 1989). The SQS has been used in numerous

studies with adolescents and adults (e.g., Ali et al., 2022; Serla-

chius et al., 2021), including those from China (e.g., Yuan

et al., 2022).

2.3 | Statistical analysis

All data analyses were conducted via the dplyr (Wickham

et al., 2021), GGally (Schloerke et al., 2021), and Amelia (Honaker

et al., 2011) packages on RStudio software (RStudio Team, 2021).

Descriptive analyses (i.e., mean and standard deviation) were calcu-

lated for the sample. Pearson correlation coefficients were calcu-

lated among sleep quality, LOC eating, and night eating across the

four-wave cross-lagged models. As shown in Figure 2, we con-

structed four models to analyze these data. First, Model 1 (M1)

represented the Baseline Model and is a stable model that only

includes autoregressive paths. Second, Model 2 (M2), the LOC Eat-

ing and Sleep Quality Driven Model, examined the association

between LOC eating and sleep quality, and this model includes

cross-lagged paths from prior LOC eating and sleep quality to later

night eating and autoregressive paths. Third, Model 3 (M3), the

Night Eating Driven Model, contained cross-lagged paths from prior

night eating in relation to later LOC eating and sleep quality, in addi-

tion with autoregressive paths. The last model, Model 4 (M4), was a

Bidirectional Model that examined cross-time bidirectional relation-

ships between LOC eating, sleep quality, and night eating, in addition

with autoregressive paths. The concurrent relation for each wave

between the key variables showed in each cross-lagged model was

represented by cross-sectional correlations. Demographic variables

collected at baseline such as gender, BMI-z, and age were controlled

across all models. Furthermore, as recommended in Asendorpf et al.

(2014), multiple imputation (k = 50) was used to handle missing

values in the current study to reduce the biases of selective attrition.

Maximum likelihood with robust standard error (MLR) in Mplus

8.0 was used to estimate the parameters of the models (Muthén &

Muthén, 2019). Root Mean Square Error of Approximation

(RMSEA), Comparative Fit Index (CFI), Tucker-Lewis Index (TLI),

and Chi-square statistics (χ2/df ) were used to assess models'

goodness-of-fit. An acceptable model for these data should be sat-

isfied with the following criteria: RMSEA value <.06 and CFI and

TLI values >.95 (Hu & Bentler, 1999). Chi-square difference tests

were used for model comparisons (Wu et al., 2018). In addition, for

cross-lagged panel models, the standardized regression coefficients

are equivalent to effect sizes, and cross-lagged effect sizes of .03,

.07, and .12 indicate small, medium, and large effects, respectively

(Orth et al., 2022).

3 | RESULTS

3.1 | Descriptive and correlation analyses

There were 1902, 1757, 1833, and 1794 participants that completed

the SC-NEQ at Waves 1, 2, 3, and 4, respectively; and 49, 47, 64, and

74 participants scored equal to or above 25 on the SC-NEQ at Waves

2, 3, and 4, respectively. For LOC eating 2066, 1890, 2006, and 1926

participants completed the C-LOCES-B at Waves 1, 2, 3, and 4,

respectively. Moreover, there were 1896, 1679, 1717, and 1674 par-

ticipants that completed the Chinese version of SQS at Waves 1, 2, 3,

and 4, respectively; among them, 208, 190, 187, and 164 participants

reported poor sleep quality (score 4 or below in SQS) at Waves 1, 2,

3, and 4, respectively.

Table 1 shows mean and standard deviations for the variables of

interest and correlations between them with corresponding p-values,

and all p-values were less than .001. The mean scores of night eating

at the four time points were close to 13 which indicate low levels of

night eating. The mean scores of sleep quality at all time points were

close to 6 which indicate fair sleep quality. Finally, all mean scores of

LOC eating were close to 13 which indicate low levels of LOC eating.

Overall, night eating was negatively related to sleep quality and posi-

tively related to LOC eating. In addition, sleep quality was negatively

related to LOC eating.

3.2 | Model comparisons for eating behavior and
sleep quality

Table 2 shows the model fit and model comparisons among the four

nested models for these data after multiple imputation. As presented

in Table 2, M4 (Bidirectional Model) fit the data the best compared to

the other models since the results of model comparison presented

statistically significant differences in model fit, and M4 was the only

model that could be considered an acceptable model. Hence, M1-M3

were abandoned due to poor fit statistics, and M4 model fit statistics

were acceptable, (χ2[24] = 174.644; CFI = .988; TLI = .95;

RMSEA = .049).

Figure 3 displays the standardized regression coefficients and cor-

responding two-tailed p-values for the relationships between sleep

quality, night eating, and LOC eating across time for M4, the Bidirec-

tional Model. As shown in Figure 2, sleep quality at Wave 1 and Wave

3 negatively predicted night eating at Wave 2 and Wave 4, respec-

tively; but there was no significant negative association between sleep

quality and night eating found between Wave 2 and Wave 3. In con-

trast, night eating at Waves 1, 2, and 3 negatively predicted sleep

quality at Waves 2, 3 and 4, respectively. Moreover, night eating at

Waves 1, 2, and 3 positively predicted LOC eating at Waves 2, 3 and

4, respectively. Furthermore, LOC eating at Wave 1 and Wave 2 posi-

tively predicted night eating at Wave 2 and Wave 3, respectively; but

there was no significant positive association between LOC eating and

night eating found between Wave 3 and Wave 4. M4 was statistically

significant for all autoregressive paths.
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In addition, even though age at Wave 1 was treated as a covari-

ate, we explored the role of age at Wave 1 in predicting study vari-

ables at Waves 2–4. More specifically, not shown in Figure 3, age at

Wave 1 was found to significantly predict night eating at Wave 3

(β = �.032, p = .047) and Wave 4 (β = �.032, p = .034), and signifi-

cantly predict LOC eating at Wave 2 (β = .112, p< .001) and Wave 3

F IGURE 2 Four conceptual models of
association patterns between sleep
quality and eating behavior. LOCE, loss of
control eating; NE, night eating; SQ, sleep
quality; W, wave.
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TABLE 1 Descriptive statistics and correlations for all variables

N M SD 1 2 3 4 5 6 7 8 9 10 11

1. Night Eating W1 1902 13.04 4.89 1

2. Night Eating W2 1757 12.88 5.06 .47 1

3. Night Eating W3 1833 13.14 5.09 .40 .52 1

4. Night Eating W4 1794 13.30 5.32 .38 .45 .51 1

5. Sleep Quality W1 1896 6.26 2.26 �.34 �.24 �.18 �.15 1

6. Sleep Quality W2 1679 6.17 2.25 �.32 �.39 �.26 �.28 .51 1

7. Sleep Quality W3 1717 6.24 2.28 �.26 �.29 �.31 �.22 .47 .52 1

8. Sleep Quality W4 1674 6.24 2.21 �.27 �.27 �.27 �.35 .44 .50 .54 1

9. LOC Eating W1 2066 12.96 5.74 .41 .30 .22 .21 �.24 �.15 �.15 �.14 1

1. LOC Eating W2 1890 13.05 5.64 .30 .41 .26 .30 �.19 �.18 �.16 �.17 .59 1

11. LOC Eating W3 2006 13.51 5.90 .27 .31 .41 .23 �.22 �.22 �.21 �.17 .53 .60 1

12. LOC Eating W4 1926 13.67 5.81 .24 .28 .31 .41 �.16 �.15 �.14 �.16 .49 .56 .62

Note: All correlation values have p values < .001.

Abbreviations: LOC, loss of control; M, mean; N, sample size; SD, standard deviation; W1, W2, W3, W4 represent Waves 1–4 of assessment.

TABLE 2 Model fit and model
comparison for same variables

Model χ2(df ) CFI TLI RMSEA Model comparison

M1 540.230(36) .96 .888 .074 M1 vs. M2: Δχ2(6) = 128.915, p < .001

M2 410.575(30) .97 .898 .070 M1 vs. M3: Δχ2(6) = 249.761, p < .001

M3 276.716(30) .981 .934 .057 M2 vs. M4: Δχ2(6) = 220.669, p < .001

M4 176.644(24) .988 .950 .049 M3 vs. M4: Δχ2(6) = 98.370, p < .001

Abbreviations: CFI, Comparative Fit Index; LOC, loss of control; M1, Baseline Model; M2, LOC-Eating

and Sleep Quality Driven Model; M3, Night-Eating Driven Model; M4, Bidirectional Model; RMESA, root

mean square error of approximation; TLI, Tucker-Lewis Index.

F IGURE 3 Bidirectional Model. LOCE, loss of control eating; NE, night eating; SQ, sleep quality; W, wave. Gender, age, and BMI-z score were
controlled. Significance levels: *p < .05, **p < .01 and ***p < .001
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(β = .051, p = .001); in other words, younger adolescents at Wave 1

reported less night eating at Wave 3 and Wave 4, but reported more

LOC eating at Wave 2 and Wave 3, indicating that the study variables

could vary by age at Wave 1. However, when considering that the

regression weights were generally small, the longitudinal influence of

age at Wave 1 on the study variables at Waves 2–4 may be weak.

3.3 | Sensitivity analysis

As the NEQ contains certain items related to sleep quality and LOC

eating, sensitivity analysis was performed to address the issue about

content overlap between these variables. Specifically, the NEQ Item 4

(“How much control do you have over your eating between supper

and bedtime?”) and Item 14 (“How much control do you have over

your eating while you are up at night?”) measure LOC eating; and Item

8 (“How often do you have trouble getting to sleep?”) overlaps with

sleep quality. Therefore, we re-calculated the scores of the SC-NEQ

after removing these 3 items (i.e., 2 items for LOC eating, and 1 item

for sleep quality). Results, as shown in the supplement, indicated that

all results, including the model fit and significant regression weights,

were similar to the original results, suggesting the content overlap

was unlikely to affect the findings of the current study.

4 | DISCUSSION

This longitudinal study examined bidirectional relationships between

night eating, sleep quality, and LOC eating in a large sample of Chi-

nese adolescents by using a four-wave cross-lagged panel design. By

comparing the four models, the results indicated that the bidirectional

model was the best model in explaining relationships between these

variables. It was hypothesized that night eating would have bidirec-

tional relationships with sleep quality and LOC eating. Specifically,

poorer sleep quality and higher LOC eating would predict higher night

eating, and higher night eating would predict poorer sleep quality and

higher LOC eating in Chinese adolescents.

As expected, a bidirectional relationship between sleep quality

and night eating was observed between Waves 1 and 2 and Waves 3

and 4, but sleep quality at Wave 2 did not prospectively predict night

eating at Wave 3. These results are consistent with previous studies

indicating that individuals with NES and frequent nocturnal ingestion

report reduced sleep duration and poor sleep quality (Manni

et al., 1997; Rogers et al., 2006), as well as other research indicating

that the deteriorations in sleep quality increased NES (Akdevelioglu

et al., 2020). In contrast, sleep quality did not predict night eating in

Chinese adolescents between Wave 2 and Wave 3, findings that may

be supported by previous research identifying that poor sleep quality

may only partly explains NES (Yeh & Brown, 2014). This same study

suggested that night eating behavior was engaged among people with

overweight status to facilitate sleep. Another possible explanation

considers other significant factors that may contribute night eating

above and beyond sleep quality, including having an elevated weight

status (e.g., O'Reardon et al., 2005). Building on these effects, a bidi-

rectional relation was also evidenced between night eating and LOC

eating in Chinese adolescents.

More specifically, a bidirectional relationship between night eat-

ing and LOC eating was observed from Wave 1 to Wave 3 (i.e., higher

night eating prospectively predicted higher LOC eating at Waves 2–

4), but LOC eating at Wave 3 did not prospectively predict night eat-

ing at Wave 4. Furthermore, a consistent concurrent association

between night eating and LOC eating (i.e., night eating and LOC eat-

ing are significantly correlated with each other) was also observed

from Wave 1 to Wave 4. These results are consistent with studies

indicating that night eating and LOC eating are highly co-morbid phe-

notypes among different populations (Royal et al., 2015; Vander

Wal, 2012). Moreover, current conceptualizations of LOC eating sug-

gest that this subjective experience of disordered eating could be con-

ceptualized in association with several problematic eating behaviors

including night eating (Conceição et al., 2018). Furthermore, when

adolescents age, other significant factors may contribute to the onset

of LOC eating and night eating such as interpersonal relationships

with peers and family (Byrne et al., 2019), emotion dysregulation

(Kelly et al., 2016), and anxiety (Shank et al., 2017). Future research is

needed to consider these psychological and social factors more

completely in relation to the development and maintenance of LOC

eating and night eating among adolescents.

Taken together, poorer sleep quality and higher LOC eating at

Wave 1 predicted higher night eating at Wave 2, higher LOC eating at

Wave 2 predicted higher night eating at Wave 3, and poorer sleep

quality at Wave 3 predicted higher night eating at Wave 4. These

findings suggest that the nature of the associations between sleep

quality/LOC eating and night eating is complex. Furthermore, our

results indicated that poorer sleep quality and higher LOC eating may

lead to higher night eating. In contrast, night eating consistently pre-

dicted poorer sleep quality and higher LOC eating in Chinese adoles-

cents at all time points, which is consistent with a review that

indicated that people diagnosed with NES are more likely to have

other psychological disorders such as sleep disorders and LOC eating

(Vander Wal, 2012). Therefore, night eating may reflect a key risk fac-

tor to sleep disorders and LOC eating in Chinese adolescents.

4.1 | Implications

The present study has several implications relevant to adolescents'

physical and psychological health within the context of sleep quality

and eating behaviors. First, the autoregressive propensity across the

tested models suggests that once adolescents experienced poorer sleep

quality, higher night eating, and higher LOC eating, these psychological

issues worsened over time. Therefore, parents should not overlook

these health issues and school systems could be well-equipped to edu-

cate parents on these issues and potential ways to address them in the

school and home environments. Second, because night eating was a

consistent predictor of both LOC eating and sleep quality, more atten-

tion is needed in preparing parents to better understand and potentially
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intervene upon night eating symptoms. Previous research builds on this

implication, adding that parenting styles might influence night eating

behaviors among children and adolescents (He, Song, et al., 2021). In

the context of assessment and treatment approaches, co-morbid

poorer sleep quality and higher LOC eating may represent a risk profile

for higher night eating among adolescents, and there may be some

merit for including sleep treatments in existing eating disorder treat-

ments for adolescents (e.g., Christensen & Short, 2021; Hayes

et al., 2018). In addition, both LOC eating and sleep disorders should be

assessed for health purposes when adolescents present with higher

night eating or weight concerns. These implications aside, the present

study also has several limitations and future research directions.

4.2 | Limitations and future directions

First, the current study only focused on Chinese adolescents and our

findings might differ for individuals of different ages and cultural con-

texts; therefore, more research is needed examining bidirectional rela-

tionships between night eating, LOC eating, and sleep quality in

different populations and cultural groups. Second, the sampling

method was convenience; thus, the sample may be biased. Hence, to

reduce or eliminate the bias produced by convenience sampling, prob-

ability sampling is needed. Third, this study only adjusted for gender,

BMI-z, and age; other demographic factors such as parental education

and family income may be needed to better identify the nature of the

associations between sleep quality and eating behaviors in adoles-

cents. Fourth, the Chinese version of the SQS was used to assess sub-

jectively perceived sleep quality rather than data collected from a

sleep laboratory which would provide more objective sleep data. Fifth,

some of the adolescents in our sample were aged around 11 years of

age and may likely be experiencing puberty. Pubertal status may

affect the findings of the current study given puberty may be a risk

factor for eating disorders (Klump, 2013). Puberty was not assessed in

the current project; therefore, future research should consider objec-

tive sleep data and include/adjust for pubertal status to validate and

extend the present findings.

5 | CONCLUSION

Higher night eating scores were shown to be consistently predictive

of poorer sleep quality and higher LOC eating scores in Chinese ado-

lescents. Furthermore, poorer sleep quality and higher LOC eating

scores were shown to be predictive, although not consistently, of

higher night eating scores in Chinese adolescents. More research

attention is needed on factors that may build on our understanding of

these bidirectional relationships between sleep quality and eating

behaviors over time within the Chinese context. These results suggest

sleep treatments and eating disorder treatments may be useful for

adolescents presenting with concerns related to sleep or eating

behaviors such as LOC eating and night eating.
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