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Abstract

Objective: Disordered eating cognitions and behaviours in childhood and
adolescence have been identified as precursors for the development of eating
disorders. Another important contributor to eating disorder risk is maladap-
tive emotion regulation. However, while the regulation of negative affect has
been the focus of much research, the literature on the role of positive emotion
regulation in eating pathology is extremely limited. The present study extends
previous research by examining the regulation of both positive and negative
affect in disordered eating using two waves of a daily diary design.

Method: Every evening for 21 days, 139 youths (8-15 years) reported their use
of rumination, dampening, and disordered eating cognitions and behaviours.
1 year later, during the onset of the COVID-19 pandemic, 115 of these youths
were followed-up.

Results: As predicted, higher levels of rumination and dampening were found
to be associated with a higher frequency of weight concerns and restrictive
eating on person-level (both Waves) and day-level (Wave 2). Further, a higher
frequency of rumination at Wave 1 predicted increases in the frequency of
restrictive eating 1 year later.

Conclusions: Our findings underline the importance of examining regulation
of both positive and negative emotion in order to understand eating disorder
risk.
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Highlights

e The current study used two waves of a daily diary design to assess disor-
dered eating in youths.
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e Rumination was associated with disordered eating cross sectionally and

longitudinally.

e We are the first to show that dampening is also associated with disordered

eating.

1 | INTRODUCTION

Eating disorders (EDs) are serious mental illnesses with
mortality rates among the highest of any mental disor-
der (e.g., Herpertz-Dahlmann, 2009). The onset of such
conditions often occurs during adolescence, with
Anorexia Nervosa developing at a younger age
compared to Bulimia Nervosa and Binge Eating Disor-
der (Hudson et al., 2007; Micali et al., 2013). However,
maladaptive eating behaviours (e.g., restriction, binging)
and cognitions (e.g., body image concern) in childhood
and early adolescence often precede the onset of EDs
(Stice et al., 2002; Stice & Shaw, 2002) and have been
found to be fairly common in youth (e.g., Clark &
Tiggemann, 2006).

The prevalence of disordered eating cognitions and
behaviours escalates disproportionately in girls relative to
boys starting in adolescence (e.g., Crick & Zahn-
Waxler, 2003). While girls are at higher risk for devel-
oping disordered eating patterns from early to mid-
adolescence, no consistent age effects have been found
in boys (e.g., Sancho et al., 2007). Consequently, by the
age of 15 years, girls outnumber boys with disordered
eating cognitions and behaviours by a ratio of 3:2 (Hau-
tala et al., 2008) or 3:1 (Ferreiro et al., 2012). However,
most previous studies on gender differences in disordered
eating focused on adolescents only, and relied on retro-
spective self-reports.

Since maladaptive eating patterns are a precursor for
the later development of eating disorders (e.g., Stice
et al., 2017), it is important to identify risk factors of such
maladaptive eating before symptoms escalate. In their
conceptual model, Rapee et al. (2019) described changes
in emotionality as one of the key changes during
adolescence that might increase risk for the development
of social-emotional disorders, such as eating disorders.
This period in life is characterised by several challenges
such as increased independence from caregivers, as well
as hormonal and physiological changes (Somerville
et al, 2010). On average, adolescents show more
frequent, intense, and unstable expression of emotions
compared to both children and adults (Bailen et al., 2018;
Guyer et al, 2016) and report more negative affect
(Henker et al., 2002).

Importantly, data has shown that negative affect is a
risk factor for eating disorders (Keel & Forney, 2013).

Consistently, theoretical models of eating disorders have
pointed at emotion regulation as an important factor
contributing to the development of disordered eating
cognitions and behaviours (e.g., Haynos & Fruz-
zetti, 2011; Wonderlich et al., 2015). Emotion regulation
is defined as one's ability to modify the experience and/or
expression of their emotions (Gross & Thompson, 2007).
An extensive body of research has demonstrated emotion
regulation difficulties among individuals with eating pa-
thology (e.g., Racine & Wildes, 2015). However, the
investigation of specific emotion regulation strategies is
important to gain a more fine-grained understanding of
how emotion regulation contributes to eating disorder
risk. One emotion regulation strategy that has received
much attention in eating pathology research is
rumination.

Rumination is defined as a mode of responding to
negative emotion or mood by focussing passively and
repetitively on one's symptoms (their causes and/or im-
plications), without taking effective action to relieve them
or to solve the problems that triggered their onset (Nolen-
Hoeksema, 1991). In a recent meta-analysis including
studies with both adults and adolescents, rumination was
found to be both concurrently and prospectively posi-
tively associated with clinical and subclinical levels of
eating psychopathology (Smith et al., 2018). Further,
those with eating disorders reported higher levels of
rumination compared to non-disordered controls.

Most previous studies on emotion regulation and
unhealthy eating in youth have been based on retro-
spective self-report measures. However, research
comparing retrospective reports on emotion regulation
with data from studies that collected daily reports
revealed divergence in results (Todd et al., 2004). This
likely occurs because individuals are more prone to
memory and other cognitive biases when reporting
retrospectively (Schwarz et al., 2009), and thus rely on
different information when making these two types of
assessments (Todd et al., 2004). Hence, it has been rec-
ommended to apply intensive longitudinal designs
(McMahon & Naragon-Gainey, 2020), including daily
diaries and ecological momentary assessment (EMA).

A few studies in adults have examined associations
among rumination or repetitive negative thinking and
disordered eating using intensive longitudinal designs. In
an EMA study in 66 individuals seeking eating disorder
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treatment, a higher level of momentary repetitive nega-
tive thinking predicted higher subsequent body checking
and weighting (Sala et al., 2019). Similarly, Kornacka
et al. (2021) found that momentary rumination was pre-
dictive of emotional eating in a sample including both
overweight/obese adults as well as healthy controls.
Finally, in a sample of individuals with binge eating
disorder, Svaldi et al. (2019) found rumination to be a
significant predictor of subsequent binge eating episodes.

To our knowledge, only one study has examined the
relationship between rumination and eating-related ex-
periences in youths using an intensive longitudinal
design. Kubiak et al. (2008) investigated the contribution
of rumination to emotional eating in obese female ado-
lescents ages 14-17 years under restricted dietary condi-
tions, as part of a 6-week inpatient weight management
course. In this study, participants were probed four times
per day over 7 days about stressors/hassles that they
experienced, as well as their mood, rumination, and
desire to eat (they were also asked to report additional
times when they encountered stress). Results indicated
that ruminative thinking regarding stressors was signifi-
cantly related to an increase in the individuals' desire to
eat on a daily level. This suggests that rumination may be
associated with eating-related difficulties. However, these
results are limited by the small sample of in-patient fe-
male adolescents, the short assessment period, and the
narrow focus on negative emotions and emotional eating
as opposed to a variety of emotions and of eating
behaviours.

Indeed, the literature on the role of positive
emotion in adolescent's eating pathology is limited
(Gilbert, 2012). Examining positive affect and its regu-
lation, however, is a promising direction of investigation
given that prior research has pointed at positive emotion
dysregulation as important in eating pathology (Selby
et al., 2019). To our knowledge, no studies to date have
examined the role of regulation of positive affect in
disordered eating. However, research in related fields,
such as on reward processing in eating pathology, can
inform the current investigation. In particular, aberrant
reward processing and avoidance of positive emotions in
adults has been linked with EDs. For example, Harrison
et al. (2010) reported meta-analytic findings showing
that patients with Anorexia Nervosa (current or in
remission) display reduced reward sensitivity compared
to healthy controls. Further, Lampard et al. (2011)
observed that behavioural avoidance of positive affect,
but not negative affect, was more prevalent in adults
with eating disorders than in healthy controls. Inter-
estingly, dampening is one specific positive emotion
regulation strategy that has been found to reduce the

intensity and duration of positive affect (Feldman
et al., 2008). It is defined as focussing on negative as-
pects of positive mood and/or a positive situation
(Feldman et al., 2008). Given that dampening seems to
lead to a down-regulation of positive affect, it might be
an important element to consider in populations with
disordered eating. However, although dampening has
received some attention in clinical research (e.g., Young
et al., 2019), it has been rarely examined in relation to
eating pathology.

Generally, emotion regulation is particularly crucial
in the face of stress (Kalokerinos et al., 2019). However,
intensive longitudinal designs typically occur within the
context of daily life, and consequently participants typi-
cally experience heterogeneous levels of stress. One way
to address this shortcoming of intensive longitudinal
designs is leveraging population-level stressors that can
act as “natural” stress manipulation. A relevant stressor
in this regard might be the onset of the Covid-19
pandemic, which has been described as a period of
distress and uncertainty (Chahal et al., 2021). The initial
stage of the pandemic included school closures and social
distancing measures that disturbed children and adoles-
cents' lives, putting them at increased risk for adverse
mental health outcomes (e.g., Racine et al., 2021). With
regard to eating psychopathology, Agostino et al. (2021)
reported a more rapid onset and greater severity of
Anorexia Nervosa in youth during, compared to before,
Covid-19. Given those findings, it might be particularly
important to investigate associations among emotion
regulation and disordered eating in children and adoles-
cents during the pandemic.

The current study extends previous research by (a)
examining gender and age differences in daily eating
behaviours in children and adolescents, (b) investigating
daily associations between rumination and eating related
constructs in both female and male undiagnosed youths,
and (c) being the first to examine the role of dampening
in youths' disordered eating cognitions and behaviours.
To assess associations among rumination, dampening,
and disordered eating cognitions and behaviours, we
collected two waves of daily diaries 1 year apart. While
Wave 1 examined these associations in typical everyday
life, Wave 2 data were collected during the onset of the
COVID-19 pandemic. This unique design allowed us to
investigate these associations not only in the short-term
(within waves), but also in the long-term (across
waves). In order to capture a broad range of disordered
eating symptoms in our sample, we decided to investigate
weight concerns, restrictive eating, purging behaviour,
and binge eating as distinct types of disordered eating
cognitions and behaviours.
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We tested the following hypotheses:

(1) There will be gender and age differences in the fre-
quency of disordered eating cognitions and behav-
iours, such that frequency of disordered eating
cognitions and behaviours will be associated with age
for girls only.

(2) Rumination will be positively associated with disor-
dered eating cognitions and behaviours.

(3) Dampening will be positively associated with disor-
dered eating cognitions and behaviours.

Hypotheses 2 and 3 were examined at the trait/per-
son, state/day, and year (across waves) levels.

2 | METHODS

2.1 | Participants and procedure

The present report is part of a larger study on emotions,
social experiences and eating behaviours in youths: The
full details of the procedure have been described previ-
ously (e.g., Deng et al., 2021).

21.1 | Wavel

Participants were recruited via flyers in the New Haven
area, Facebook and craigslist. Advertisements invited
children and adolescents aged 9-15 years to take part in a

daily-diary study about emotions and social interactions.
Children and adolescents were included in the study if
they were within the age range or about to turn 9 years
old during the study, had daily access to an Internet-
enabled device (e.g., laptop, smartphone) and consent
from a legal guardian. A sample of 148 children and
adolescents ages 8-15 (hereinafter, youths) completed
daily diaries on a secure website (Qualtrics) over a period
of 21 days between 1/31/2019 and 9/23/2019. After an
initial lab session, youths received an email with a link to
the same questionnaire every evening either at 7 PM or 9
PM (whichever was closest to their bedtime). Participants
were instructed to complete the survey as soon as
possible, before going to bed that night. The link expired
after 14 h. Youths were contacted by phone once a week
during the diary period to ensure compliance and to
address technical difficulties (e.g., missing emails). Par-
ticipants received $40 if they completed at least 60% of
the surveys, $60 if they completed at least 90% and $10 if
they completed less than 60% of the surveys.

Nine participants completed <13 (60%) of the diary
entries and were excluded from analyses. The final
sample included 139 youths (94% of the original sample;
Mg = 11.89, SD = 2.14). Youths completed a mean of
19.08/21 diary entries (SD = 2.14). Table 1 presents de-
mographic characteristics for both waves of data. In a
third wave of daily-diary data, which was collected one
and a half years after Wave 2 and followed up n = 80
participants of Wave 2, youths were asked to report their
Body Mass Index (BMI). N = 65 youths of these partici-
pants provided BMI data, which is presented in Table 2.

TABLE 1 Demographic characteristics and study variables by Wave.

N (% girls)

Age

Diary days

Caucasian or white

American Indian, Native American, or Alaska native
Asian or Asian American

Black, African American, or African
Latino or Hispanic

Middle Eastern or Arab
Mixed/other

Rumination

Dampening

Wave 1 Wave 2

139 (52.52%) 115 (53.90%)
11.89 (SD = 2.14) 12.70 (SD = 2.12)
19.08 (SD = 2.14) 25.90 (SD = 3.28)

97 (69.80%) 84 (73.00%)

2 (1.40%) 2 (1.70%)
10 (7.20%) 7 (6.10%)
10 (7.20%) 7 (6.10%)
9 (6.50%) 4 (3.50%)
5 (3.60%) 6 (5.20%)
6 (4.30%) 5 (4.30%)

M = 0.81 (SD = 0.55) M = 0.66 (SD = 0.67)

M = 1.40 (SD = 0.58) M = 0.92 (SD = 0.74)

Note: Means and standard deviations of study variables (rumination, dampening) are calculated at the aggregated person level meaning that they correspond
to the average frequency across diary days. See Table S2 for additional information about Weight Concerns and Restrictive Eating.
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TABLE 2 Number of children/
adolescents with healthy versus

overweight/underweight BMI based on N (%)
age and sex adjusted BMI Percentile

Underweight

(shown for participants shared between
Waves; n = 65).

3 (4.62%)

Healthy weight Overweight Obesity

49 (75.38%) 9 (13.85%) 4 (6.15%)

Note: Calculation and interpretation of age and sex adjusted BMI percentile based on the Child and Teen
BMI Calculator of the Centers for Disease Control and Prevention (Centers for Disease Control and
Prevention, 2023). Underweight: BMI Percentile <5; Healthy weight: BMI Percentile between 5 and 84;

Overweight: BMI Percentile between 85 and 94; Obesity: BMI Percentile >94.

2.1.2 | Wave 2

Participants from Wave 1 who indicated that they were
interested in participating in additional studies were
invited to participate in this 28-day daily-diary wave. Data
collection took place during the acute onset of the
COVID-19 pandemic between 3/30/2020 and 6/8/2020.
We began 2 weeks after school closures in Connecticut
and a few days after the ‘stay at home’ orders and mask
mandate were issued.

After an initial online Zoom session, youths received
an email with a link to the daily diary survey every eve-
ning, which expired after 16 h. Youths were instructed to
complete the survey before going to bed. Participants
received $50 if they completed at least 60% of the surveys,
$70 if they completed at least 90% and $10 if they
completed less than 60% of the surveys.

Two participants completed <13 diary entries and
were excluded from analyses. The final sample included
115 youths (98% of the original sample; Magg = 12.70,
SD = 2.12, age range = 9-17 years). Youths completed a
mean of 25.90 diary entries (SD = 3.28).

2.2 | Measures

Only relevant measures from the larger study are
described below. Given that this was a daily diary study,
we only used a few items to assess the relevant constructs
in order to reduce time and burden for participants. This
is customary in intensive longitudinal studies and it has
been shown that even single-item measures are robust in
such studies (Song et al., 2022).

221 | Wavel

Rumination

To assess rumination, we used two items from the
Rumination subscale of the Children's Response Style
Questionnaire (CRSQ; Abela et al., 2000). Instructions
and items were adapted for daily diary use by asking
participants to report the extent to which they had
engaged in these responses to bad mood since the last

diary entry. Items were rated on 5-point scales, ranging
from (0) Not at all to (4) almost all of the time. Intraclass
Correlation (ICC) score was 0.40 for rumination.

The between-person and within-person reliabilities
were 0.68 and 0.60 (calculated following Shrout &
Lane, 2012).

Dampening

To assess dampening of positive emotions, we used two
items from the Dampening subscale of the Responses to
Positive Affect Questionnaire for Children (RPA-C; Bijt-
tebier et al., 2012). Instructions, items, and the response
scale were adapted for daily diary similarly to the items
from the Rumination subscale (see above). ICC for
dampening was 0.43. The between-person and within-
person reliabilities were 0.66 and 0.41.

Disordered eating cognitions and behaviours

To assess problematic eating behaviours and cogni-
tions, we adapted items from the self-report Eating
Disorder Examination Questionnaire (EDE-Q 6.0;
Fairburn & Beglin, 2008). Youths were asked to report
on whether they had engaged in each behaviour/had
each thought since the previous night (instead of
referring to the last 28 days as in the EDE-Q). We used
four scales: weight concerns (feel fat, have a strong
desire to lose weight or were afraid of gaining weight),
restrictive eating (weigh yourself, deliberately try to limit
the amount of food you ate), binge eating (eat what
other people would consider as an unusually large
amount of food, eat in secret), purging (make yourself
vomit/take laxatives). A dichotomous answer scale of
(0) no and (1) yes was used (instead of indicating the
number of days the behaviour/thought occurred as in
the EDE-Q).

Similarly to other studies (Hudson et al., 2007; Micali
et al., 2013), the base rate of binge eating and purging was
low in our sample (see Table S1 supplementary material).
Thus, only items corresponding to weight concerns and
restrictive eating were included in the main analyses. We
refer to these two constructs with disordered eating cog-
nitions and behaviours as a superordinate term. The ICC
scores were 0.76 for weight concerns and 0.47 for
restrictive eating.
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Control variables

Participants were asked to report their age and gender.
With respect to gender, participants were asked to select
their gender from three different answer options (Male,
Female, Other).

2.2.2 | Wave 2

Rumination

Items as well as instructions were the same as in Wave 1
except that we used three instead of two items from the
Rumination subscale of the CRSQ (Abela et al., 2000),
with the goal of increasing reliability. ICC for rumination
was 0.57. The between-person and within-person re-
liabilities were 0.74 and 0.61.

Dampening

Items and instructions were the same as in Wave 1 except
that we used three instead of two items of the Dampening
subscale of the RPA-C (Bijttebier et al., 2012) in order to
increase reliability. ICC for dampening was 0.60. The
between-person and within-person reliabilities were 0.76
and 0.59.

Disordered eating cognitions and behaviours

Items and instructions were the same as in Wave 1 except
that we added one additional item to the restrictive eating
scale (exercised with the goal of losing weight), which was
created based on the EDE-Q 6.0 (Fairburn &
Beglin, 2008). Based on the low variance in some of the
items in Wave 1, we used a 5-point continuous answer
scale ((0) Not at all to (4) almost all of the time), in order
to better capture disordered eating cognition and behav-
iour symptoms in our community sample.

In line with Wave 1, only weight concerns and
restrictive eating were included in the main analyses
(referred to as disordered eating cognitions and behav-
iours). The ICC scores were 0.82 for weight concerns and
0.72 for restrictive eating. The between-person and
within-person reliabilities were 0.92 and 0.59 for weight
concerns and 0.94 and 0.68 for restrictive eating.

Control variables

As in Wave 1, participants were asked to report their age
as well as gender (same answer options as in Wave 1).
Additionally, as part of the initial consent session for
Wave 2, Participants were asked to answer six questions
regarding COVID-19 and its impact rated on a scale from
(0) not at all to (100) extremely. As reported in a previous
publication (Deng et al., 2021), these six items can be
divided into two components, namely COVID-related
worries and distress related to COVID-induced social
restrictions/isolation.

2.3 | Data analysis
Data were analysed using the statistic software R version
4.1.0 (R Core Team, 2021).

2.3.1 | Gender and age differences in weight
concerns and restrictive eating

To examine Hypothesis 1 linear regression models with
gender and age as the independent variables and weight
concerns/restrictive eating behaviour as the dependent
variables were conducted. As post-hoc tests, correlations
among age and outcome variables were computed sepa-
rately for boys and for girls.

2.3.2 | Person-level analyses

We used general linear regression models to examine
Hypotheses 2 and 3 at the person-level. Rumination/
dampening scores were averaged across days and entered
into the model as predictor variables, and weight con-
cerns/restrictive eating behaviour were averaged and
entered as outcome variables. As the inclusion of siblings
in the study introduced non-independence to our data,
we added a variable indicating familial membership to
the model's random statement. However, because it was
not statistically significant, it was not used in the final
analyses.

2.3.3 | Day-level analyses

To examine Hypotheses 2 and 3 at the day-level, we
calculated multilevel models. Using the R packages nlme
(Pinheiro et al., 2021) and lme4 (Bates et al., 2015), the
models were estimated with Level 1 as the day-level and
Level 2 as the person-level. Day-level predictors were
then centred at the person-level means in order to make
interpretation of intercepts clearer, and to separate Level
1 and Level 2 effects (Zhang et al., 2009). We entered
covariates to the day-level models as (1) the lagged mean-
centred outcome score (the previous day's outcome var-
iable, added as a deviation from the mean score) and (2)
the person-level mean outcome score (averaged across
the entire diary period). Adding these covariates trans-
formed the outcome into a residualized change score. For
example, in the first model, predicting weight concerns
from rumination, we added yesterday's weight concerns
into the model, along with the individual's mean level of
weight concerns. Including lagged weight concerns
means that whatever effect we found for rumination
would not include variance that is due to yesterday's
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weight concerns and its effects on rumination, or on to-
day's weight concerns. Moreover, we also entered (3) the
person's mean score of the predictors (in the same
example, adding an individual's mean level of rumina-
tion) as covariate, which allows separate estimation
of person-level and day-level effects (Bolger &
Laurenceau, 2013), and rules out ‘third variables’ as
alternative explanations. The model used to assess day-
level results was as follows:

Level 1 equation:
Yy (disordered eating cognition/behaviour of
person i on day k) = f5y; +
B *(lagged disordered eating cognition/behav-
iour [day k-1]) +
Boi * (ER strategy on day k) + ry

Level 2 equations:
Boi = Yoot Yor*(mean disordered eating cogni-
tion/behaviour) +
Yo2*(mean ER strategy) + ug

Bii = 7105 Bai = V20

2.3.4 | Between-year analyses

To examine Hypotheses 2 and 3 across waves, we used
linear regression models with rumination or dampening
at Wave 1 as the predictor variable and weight concerns
or restrictive eating behaviours at Wave 2 as the outcome
variable, controlling for weight concerns and restrictive
eating behaviours at Wave 1.

2.3.5 | Control variables

Because previous research has identified gender- (e.g.,
Striegel-Moore et al., 2009) and age-related differences
(e.g., Peebles et al., 2006) in disordered eating cognitions
and behaviours, we controlled for these variables in all
analyses, adding them as moderators to our models.
Additionally, we controlled for COVID-related worries
and distress in the between-wave analyses.

3 | RESULTS

3.1 | Gender and age differences in
weight concerns and restrictive eating

Table 1 and Table S2 show the distribution of the study
variables for each wave. In both waves, participants only
selected Male or Female as their gender; none of the

participants selected Other. Overall, there was an increase
in weight concerns and restrictive eating between Wave 1
and Wave 2 (Table S2) for both boys and girls.

3.1.1 | Weight concerns

Wave 1

As predicted, we found a significant interaction between
age and gender on the frequency of weight concerns
(B = 0.12, SE = 0.05, p = 0.02). Analyses indicated a
significant correlation between age and weight concerns
for girls (r¢;1y = 0.46, p < 0.001), but not for boys
(reay = 0.16, p = 0.21). No significant main effects of
gender or age were found (gender: B = 0.09, SE = 0.05,
p = 0.10; age: B = 0.05, SE = 0.04, p = 0.25). R-squared of
the full model was 0.16 (F(3135) = 9.46, p < 0.001). Figure
S1 visualises the interaction effect.

Wave 2

As predicted, and similarly to Wave 1, there was a sig-
nificant interaction between age and gender on the fre-
quency of weight concerns (B = 0.59, SE = 0.20,
p = 0.004). We found a significant correlation between
age and weight concerns for girls (r1) = 0.47, p < 0.001),
but not for boys (rs0y = —0.00, p = 0.98). No significant
main effects of gender or age were found (gender:
B =0.36, SE = 0.20, p = 0.08; age: B = —0.00, SE = 0.15,
p = 0.98). R-squared of the full model was 0.15
(Fiz111y = 7.60, p < 0.001). Figure S2 visualises the
interaction effect.

3.1.2 | Restrictive eating behaviour

Wave 1

We did not find any statistically significant effect of
gender or age on the frequency of restrictive eating be-
haviours (age: B = —0.00, SE = 0.02, p = 0.84; gender:
B = —0.01, SE = 0.03, p = 0.79; interaction of age and
gender: B = 0.02, SE = 0.03, p = 0.36). R-squared was
—0.01 (F3135) = 0.47, p = 0.70).

Wave 2

As predicted, we found a significant interaction between
age and gender on the frequency of restrictive eating
behaviours (B = 0.35, SE = 0.13, p = 0.01). We found a
significant correlation between age and restrictive eating
behaviour for girls (r1) = 0.38, p = 0.002), but not for
boys (r(spy = —0.11, p = 0.46). R-squared was 0.06
(Fz111) = 3.64, p = 0.02). Figure S3 visualises the inter-
action effect.
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3.2 | Person-level analyses
3.2.1 | Weight concerns
Wave 1

As predicted, a higher frequency of rumination was
significantly associated with more frequent weight con-
cerns (Table 3). The effect remained significant control-
ling for age, and gender. Further, a higher frequency of
dampening was significantly related to more frequent
weight concerns controlling for age (Table 3). After
controlling for gender, this effect was no longer signifi-
cant (B = 0.10, SE = 0.07, p = 0.14). There were no sta-
tistically significant moderation effects of gender or age
(all ps > 0.06).

Wave 2

As predicted, a higher frequency of rumination was
significantly related to more frequent weight concerns
controlling for age and gender (Table 3). Additionally, a
higher frequency of dampening was significantly associ-
ated with more frequent weight concerns. The effect
remained significant after controlling for age and gender.
There were no statistically significant moderation effects
of gender or age (all ps > 0.14).

3.2.2 | Restrictive eating behaviour

Wave 1

As predicted, a higher frequency of rumination was
significantly associated with more frequent restrictive
eating behaviour (Table 3). The effect held controlling for
age and gender. Moreover, a higher frequency of damp-
ening was significantly related to more frequent restric-
tive eating behaviours controlling for age and gender.

Weight concerns

Restrictive eating

There were no statistically significant moderation effects
of gender or age (all ps > 0.14).

Wave 2

As predicted, a higher frequency of rumination was
significantly related to more frequent restrictive eating
behaviour (Table 3). The effect held controlling for age
and gender. Additionally, a higher frequency of damp-
ening was significantly associated with more frequent
restrictive eating behaviour controlling for age and
gender (Table 3). There were no statistically significant
moderation effects of gender or age (all ps > 0.29).

3.3 | Day-level analyses
3.3.1 | Weight concerns
Wave 1

None of the day-level models predicting weight concerns
from rumination and dampening were significant
(Table 4).

Wave 2

As predicted, on days in which youths engaged in
rumination more often (compared to their average fre-
quency), there was a significant increase in the frequency
of weight concerns controlling for age and gender
(Table 4). Further, on days in which youths engaged in
dampening more often (compared to their average fre-
quency), there was a significant increase in the frequency
of weight concerns controlling for age (Table 4). The ef-
fect did not hold when gender was added to the model
(B=0.01, SE = 0.04, p = 0.73). There were no statistically
significant moderation effects of gender or age (all
ps > 0.07).

TABLE 3 Person-level results:
Predicting weight concerns and

Predicted B SE t 95% CI B

Wave 1 Intercept 0.01 0.05 0.22 -0.08,0.10 0.00
Rumination 0.26*** 0.05 5.55 0.17,0.35 0.10%**
Intercept 0.01 0.07 0.17 -0.13,0.16 —0.03
Dampening 0.15** 0.05 3.07 0.05,0.24  0.08***

Wave 2 Intercept 0.41** 0.14 3.06 0.15,0.68 0.18*
Rumination 0.75*** 0.14 5.19 0.46, 1.03  0.53%**
Intercept 0.26 0.15 1.68 -0.05,0.56 0.04
Dampening 0.70%** 0.13 541 0.44,0.96 0.53***

*p < 0.05, **p < 0.01, **p < 0.001.

SE

0.02
0.02
0.03
0.02
0.08
0.09
0.09
0.08

t 95% CI restrictive eating behaviour from
0.04 —0.04. 0.04 rumination and dampening (separate
models for each strategy and each
4.70  0.06, 0.14
outcome).
—-0.84 -0.09, 0.04
3.68 0.04, 0.12
2.17 0.02, 0.34
6.17 0.36, 0.70
0.45 -0.14, 0.22
6.95 0.38, 0.68
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TABLE 4 Day-level results: Predicting weight concerns and restrictive eating behaviour from rumination and dampening (separate

models for each strategy and each outcome).

Weight concerns

Restrictive eating

Predicted B SE DF t
Wave 1  Intercept -0.01 0.00 2153 -1.90
Daily rumination 0.01 0.01 2153 0.85
Mean rumination 0.00 0.00 136 1.20
Mean outcome 1.00***  0.01 136 187.64
Lagged outcome 0.12%* 0.04 2153 2.95
Intercept 0.00 0.00 2153 0.08
Daily dampening —0.00 0.01 2153 —-0.02
Mean dampening  —0.00 0.00 136 -0.73
Mean outcome 1.00%**  0.01 136 197.98
Lagged outcome 0.12%* 0.04 2153 3.03
Wave 2 Intercept —0.01 0.01 2502 —1.00
Daily rumination 0.05* 0.03 2502 2.12
Mean rumination 0.00 0.01 112 0.04
Mean outcome 1.00%**  0.01 112 142.98
Lagged outcome 0.35%*  0.04 2502 9.93
Intercept —0.01 0.01 2502 —0.89
Daily dampening 0.07* 0.03 2502 2.38
Mean dampening 0.00 0.01 112 0.11
Mean outcome 1.00%**  0.01 112 142.68
Lagged outcome 0.35%**  0.04 2502 9.76

95% CI B SE DF t 95% CI
-0.01, 0.00  —0.00 0.00 2153 -0.39  -0.01, 0.00
—0.01, 0.02 0.01 0.01 2153 1.43  -0.00, 0.02
—0.00, 0.01 —0.00 0.00 136 -1.22  -0.01, 0.00
0.99, 1.01 1.03**  0.01 136  106.26 1.01, 1.04
0.04, 0.19 0.08* 0.03 2153 2.56 0.02, 0.14
—0.01, 0.01 —0.01 0.01 2153 -1.04  -0.02, 0.01
—-0.01, 0.01 0.01 0.00 2153 1.38  -0.00, 0.02
—0.01, 0.00 0.00 0.01 136 0.79  -0.01, 0.01
0.99, 1.01 1.01#%*  0.02 136 51.31 0.97, 1.05
0.04, 0.19 0.09** 0.03 2153 2.70 0.02, 0.15
—0.03, 0.01 —0.01 0.01 2502 -1.19 -0.03, 0.01
0.00, 0.11 0.06™* 0.02 2502 2.70 0.02, 0.10
—0.02, 0.02 0.01 0.01 112 0.70  —0.01, 0.03
0.99, 1.02 1.00%**  0.01 112 90.63 0.98, 1.03
0.28, 0.42 0.25%*  0.04 2502 6.98 0.18, 0.32
—0.03, 0.01 —0.01 0.01 2502 —-0.87  —0.03, 0.01
0.01, 0.13 0.05* 0.02 2502 2.13 0.00, 0.09
—0.02, 0.02 0.00 0.01 112 0.26  —0.02, 0.02
0.99, 1.01 1.01%**  0.01 112 86.10 0.98, 1.03
0.28, 0.42 0.25%*  0.03 2502 7.07 0.18, 0.31

Note: Values from the hierarchical linear models can be interpreted as unstandardised regression coefficients (8 coefficients).

*p < 0.05, **p < 0.01, ***p < 0.001.

3.3.2 | Restrictive eating behaviour

Wave 1

None of the day-level models predicting restrictive eating
behaviour from rumination or dampening were signifi-
cant (Table 4).

Wave 2

As predicted, on days in which youths engaged in
rumination more often (compared to their average fre-
quency), there was a significant increase in the frequency
of restrictive eating behaviours controlling for age and
gender (Table 4). Further, on days in which youths
engaged in dampening more often (compared to their
average frequency), there was a significant increase in the
frequency of restrictive eating behaviours controlling for
age (Table 4). The effect did not hold when gender was
entered into the model (B = 0.04, SE = 0.03, p = 0.24).
There were no statistically significant moderation effects
of gender or age (all ps > 0.28).

3.4 | Between-wave analyses

As hypothesised, a higher frequency of rumination in
Wave 1 significantly predicted a higher frequency of
restrictive eating behaviours in Wave 2 controlling for age
at wave 1, gender, and COVID-related worries and
distress (Table 5). No moderation effects of gender or age
were found (all ps > 0.09). We did not find significant
effects predicting restrictive eating behaviour from
dampening or predicting weight concerns from rumina-
tion or dampening.

4 | DISCUSSION

The present study examined the role of emotion regula-
tion, gender, and age in disordered eating cognitions and
behaviours among children and adolescents. We extend
upon previous research on emotion regulation and
disordered eating in several ways.
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Wave 2

Weight concerns

Restrictive eating

Predicted B SE t 95% CI B

Wave 1 Intercept 0.33** 0.12 2.88 0.10, 0.56 0.07

Rumination -0.04 0.13 -0.29 -0.31, 0.23 0.32**

Outcome 2.77%%* 0.23 11.80  2.30, 3.23 2.26***

Intercept 0.25 0.18 1.41 -0.10, 0.61 0.07
Dampening  0.04 0.12 0.35 -0.20, 0.29 0.17

Outcome 2.71%% 0.21 12.63

*p < 0.05, **p < 0.01, **p < 0.001.

4.1 | Gender and age differences in
weight concerns and restrictive eating

Our results show that, as expected, there were age and
gender differences in the frequency of disordered eating
cognitions and behaviours. We found that for girls (but
not boys), the frequency of weight concerns was
significantly and positively associated with age in both
data waves. Moreover, in Wave 2, we found that for
girls (but not boys), the frequency of restrictive eating
behaviours was significantly and positively associated
with age. Our findings are consistent with results of
prior studies showing gender differences in disordered
eating cognitions and behaviours in adolescence (e.g.
Ferreiro et al., 2012; Hautala et al., 2008). Puberty has
been found to be a critical risk period for the develop-
ment and onset of eating disorders in girls
(Klump, 2013); in turn, this may be related to girls'
physical development, which brings about changes that
are often subject to societal criticism (e.g., gaining body
fat, rounding of body shape; Croll, 2005). These changes
can contribute to an increased body dissatisfaction
among adolescent girls (Bearman et al, 2006;
Croll, 2005; O'Dea & Abraham, 1999). Since girls seem
to be at a higher risk for developing disordered eating
cognitions and behaviours, interventions should focus
on girls in particular to prevent the development of an
eating disorder.

Interestingly, while we did find gender and age dif-
ferences in the frequency of restrictive eating behaviours
in Wave 2, we did not detect them in Wave 1. This is
consistent with the overall increase in both weight con-
cerns and restrictive eating in Wave 1 and Wave 2. From
a methodological perspective, this could also be due to
the more sensitive continuous measure of disordered
eating symptoms used in Wave 2 compared to the
dichotomous answer scale used in Wave 1. Consequently,
we may simply not have been able to capture gender and

TABLE 5 Between-waves analyses:
Predicting Wave 2 weight concerns and
restrictive eating behaviour from wave 1

SE t 95% CI rumination and dampening (separate
models for each strategy and each

0.09 0.79 -0.11, 0.25
outcome).

0.10 3.22 0.12, 0.52

0.37 6.09 1.53, 3.00

0.15 0.46 -0.22, 0.36

0.10 1.69 -0.03, 0.36

2.29, 3.14 2.53*** 0.37 6.82

1.80, 3.27

age differences in restrictive eating behaviours in Wave 1.
Alternatively, given that our participants aged 1 year
between waves, this finding may suggest that restrictive
eating pathology increases to a greater degree as girls age,
hence gender and age differences could only be detected
in Wave 2 when the participants were older. More
research must be done to shed light on the mechanisms
underlying gender and age differences in restrictive
eating behaviours in children and adolescents.

4.2 | Person-level results

When examining individual differences on the person-
level, we found robust significant associations between
rumination and disordered eating cognitions and behav-
iours across both waves. As predicted, youths who
engaged in rumination more often reported weight con-
cerns and restrictive eating behaviours more frequently.
Our findings suggest that rumination in response to
negative affect may play a substantial role in driving
youths' disordered eating cognitions and behaviours;
these findings are in line with previous research (e.g.,
Smith et al., 2018). However, while the vast majority of
past studies on children and adolescents used single self-
report assessments (cf., Kubiak et al., 2008), which are
influenced by several biases (e.g., recall), the person-level
results from this study rely on an aggregate of multiple
daily assessments, and thus are more robust (McMa-
hon & Naragon-Gainey, 2020).

Importantly, our study expands upon previous
research by not only investigating the role of regulation of
negative affect but also the regulation of positive affect in
youths' disordered eating cognitions and behaviours. As
predicted, we found that children and adolescents who
engaged in dampening more often reported weight con-
cerns and restrictive eating behaviours more frequently.
This finding was robust as it was replicated across both

85U 17 SUOWILOD SAIIEa1D) 3 |gedl|dde auy Ag peusenob afe sSpie YO ‘9sh JO sajn Joj AkeiqiauljuQ 8|1\ UO (SUO 1 IPUOD-pUe-SWLLB)W0D A3 | 1M ARelq U Uo//:SdNy) SuoIpuoD pue swie | auYy 89S *[£20z/2T/6T] uo Arigiaulju A |IM ‘AiseAlun sk A A €662 AB/Z00T OT/I0p/Wod A8 |IM Areig Ul |uo//:Sdiy Wol) pepeojumoq ‘S ‘€202 ‘8960660T



DWORSCHAK ET AL.

WILEY__|__%

data waves and is in line with previous research showing
that patients with eating disorders show avoidance of
positive affect (Lampard et al., 2011). However, the cur-
rent results offer a more nuanced understanding by
demonstrating that a regulatory process such as damp-
ening might play a key role in disordered eating cogni-
tions and behaviours. Our findings underline the need for
more research on positive emotion regulation in disor-
dered eating and lay the foundation for new directions in
eating disorder research.

4.3 | Day-level results

Interestingly, day-level associations among rumination,
dampening, and disordered eating cognitions and be-
haviours were found only in Wave 2, during COVID-19
onset. Specifically, we found that on days in which
youths used rumination and dampening more often
(compared to their average frequency), there was a
significant increase in the frequency of weight concerns
and restrictive eating behaviours. Several differences
between Wave 2 and Wave 1 may have contributed to
uncovering day-level associations in Wave 2 only: first,
as previously mentioned, the scale of measurement for
disordered eating items in Wave 2 was much more
sensitive than in Wave 1. Second, participants aged
1 year between Wave 1 and Wave 2; previous research
has shown that disordered eating cognitions and be-
haviours are more pronounced as youths (particularly
girls) grow older (e.g., Sancho et al., 2007), as was the
case in the current sample. This is also consistent with
the overall increase in weight concerns and eating be-
haviours between waves. Third, Wave 2 data collection
was conducted during COVID-19, a period of increased
stress. As exposure to stress has been linked to increases
in negative affect (Deng et al.,, 2021) and psychopa-
thology in adolescence (Monroe et al., 1999), associa-
tions between rumination, dampening, and disordered
eating cognitions and behaviours may have been
particularly pronounced in Wave 2. In line with previ-
ous research (e.g., Kubiak et al., 2008), our findings
emphasise the crucial role played by both rumination
and dampening in conferring risk for disordered eating
cognitions and behaviours on a day-to-day basis. How-
ever, we extend previous findings by investigating the
role of regulation of both positive and negative affect, by
examining different disordered eating cognitions (e.g.,
weight concerns) and behaviours (e.g., restrictive eating)
in younger and undiagnosed children and adolescents,
and by investigating these associations during a period
of increased stress, and using an intensive longitudinal
design.

4.4 | Between-year-level results

On the between-year level, rumination and restrictive
eating behaviours were found to be associated such that
the frequency of rumination at Wave 1 predicted the
frequency of restrictive eating behaviours at Wave 2. This
finding suggests that levels of rumination in childhood
and adolescence are associated not only with short-term
but also with long-term increases in the frequency of
restrictive eating behaviours. This is in line with previous
research that shows a robust association between rumi-
nation and restrictive eating behaviours (e.g., Startup
et al., 2013). However, while most previous studies used
single assessments of self-reports, our results are based on
multiple day assessments and thus are more robust
(McMahon & Naragon-Gainey, 2020). Importantly, the
effects we found held when adjusting for COVID-related
worries and distress, and therefore are more likely
explained by a developmental change than by a COVID-
stress related change. However, we acknowledge that our
research design does confound the effect of development
with the effect of COVID-stress and they cannot be fully
separated. Importantly, we have also published other
reports based on these data directly investigating the ef-
fect of the COVID pandemic on youth's mental health
(see for example Deng et al., 2021).

Interestingly, significant between-year associations
were found only for rumination and restrictive eating and
not for dampening or weight concerns. This suggests that,
while in the short-term both rumination and dampening
are associated with increases in the frequency of weight
concerns and restrictive eating behaviours, in the long-
term the association among rumination and restrictive
eating is most pronounced. Importantly, while items on
the weight concern scale only assessed the frequency of
thoughts related to participants’ own weights and/or
shapes, the items used to assess restrictive eating be-
haviours asked about the frequency of behaviours par-
ticipants used to actively control their own weights and/
or shapes, thus assessing the more severe disordered
eating symptoms (i.e., that can lead to pathological
weight loss). Finding that rumination is most predictive
of the more severe disordered eating symptoms we
assessed is in line with and supports previous research
pointing at the role of rumination as a transdiagnostic
risk factor for psychopathology (e.g., Aldao et al., 2010).

4.5 | Implications

Results from the current study have practical implica-
tions. Our findings reveal that a tendency to engage more
frequently in rumination and dampening is associated
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with disordered eating-related behaviours and cognitions
among youths. Children and adolescents frequently using
rumination and dampening to regulate their emotions
could benefit from interventions teaching them to regu-
late their emotions in more adaptive ways. As our find-
ings suggest that girls are at higher risk for developing
disordered eating cognitions and behaviours, in-
terventions should focus on girls in particular in order to
prevent the development of eating disorders.

4.6 | Limitations

Results of the current study have to be considered in light
of several limitations. First, this is not an experimental
study; thus, our ability to conclude causality is limited.
Future experimental studies are needed to fully uncover
the causal pathways linking emotion regulation to
disordered eating cognitions and behaviours in youths.
Second, although this is a daily diary study, it is never-
theless possible that biases associated with retrospective
self-reports were not completely overcome. However,
because we asked participants to report their eating be-
haviours and cognitions from the last 24 h, retrospective
reporting bias was far reduced compared to studies
relying on self-reported behaviour from the last few
weeks or months (as is typically done in self-report
questionnaires). Third, our study sample of children
and adolescents was a community sample and informa-
tion on Body Mass Index (BMI) was available only from a
third wave of data collected one and a half year after
Wave 2 and for only n = 65 participants of the current
sample. We therefore do not know how many partici-
pants in our sample suffered from clinical levels of eating
disorders. However, the limited variance and frequency
of disordered eating cognitions and behaviours observed
in the current study as well as the information on BMI
collected in Wave 3 suggest that this sample is mostly
subclinical and within the normal BMI range. Future
studies are needed to examine whether our findings
generalise to clinical populations and whether they are
moderated by BMI. Fourth, the inclusion of only cis-
gender youths limits the generalisability of our findings;
future research should use more sensitive measures for
gender and investigate associations among emotion
regulation and disordered eating behaviours and cogni-
tions in samples including children and adolescents with
transgender and non-binary gender identities.

4.7 | Summary

The current study is a unique investigation of the role of
emotion regulation in youths' disordered eating

cognitions and behaviours. We extend previous research
by examining regulation of both positive and negative
affect in disordered eating cognitions and behaviours
using two waves of an intensive longitudinal design with
one wave of data collected during the onset of the
COVID-19 pandemic. Our findings show that maladap-
tive emotion regulation contributes to the development of
disordered eating cognitions and behaviours in children
and adolescents. Importantly, we found that not only the
regulation of negative affect (rumination) but also the
regulation of positive affect (dampening) plays an
important role in disordered eating, such that youths who
used dampening more often engaged in unhealthy eating
behaviours and thoughts more frequently. Indeed, asso-
ciations between emotion regulation and disordered
eating cognitions and behaviours were found to be
particularly pronounced during periods of increased
stress, such as during the onset of the COVID-19
pandemic. Our study lays the foundation, and hopefully
serves as a catalyst, for future research exploring the role
of positive affect and its regulation in disordered eating.
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