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ARTICLE INFO ABSTRACT

Keywords: The coronavirus disease (COVID-19) has dramatically altered daily activities including eating and physical ac-
Coronavirus tivity behaviors, which in turn may be related to eating pathology. Those who care for children (henceforth
COVID-19

caregivers) may face the brunt of these changes, but little research has examined the consequences of COVID-19
on eating pathology in caregivers. A community sample of caregivers (N = 140) completed a cross-sectional
online survey assessing demographics, stress and concern about weight gain before/during COVID-19, disor-

Disordered eating
Emotional eating

Stress
Concern about weight gain dered eating (Eating Disorder Examination Questionnaire-Short Form), and emotional eating (Emotional Eating
Caregivers Scale-Revised). Significant positive relationships emerged between stress and concern about weight gain before/

during COVID-19 and disordered eating, emotional eating-depression, emotional eating-anger/anxiety, and
emotional eating-boredom. Stress and concern about weight gain during, but not before, COVID-19 positively
predicted variance in disordered eating and emotional eating. Stress was associated with lower emotional eating-
boredom when concern about weight gain during COVID-19 was low. Stress was associated with lower emotional
eating-depression when concern about weight gain before COVID-19 was low, but when high, stress was asso-
ciated with higher emotional eating-depression. Stress and concern about weight gain before/during COVID-19
may be relevant to worsened disordered eating and emotional eating in caregivers, a neglected population in the
literature. Targeting concern about weight gain may weaken the relationship between stress and emotional
eating-depression and emotional eating-boredom among caregivers in the context of the COVID-19 pandemic.

1. Introduction For example, individuals with anorexia nervosa and bulimia nervosa

reported worsened binge eating (Phillipou et al., 2020), compensatory

Following the emergence and spread of the coronavirus disease
(COVID-19), public health policies were adopted to mitigate its impact
on global health. These policies (e.g., public school and childcare clo-
sures, travel restrictions) immediately impacted routines of caregivers
responsible for young children. Many parents and guardians (henceforth
caregivers) faced unemployment, financial uncertainty, food insecurity,
increased childcare needs, and myriad other stressors related to COVID-
19 (Fontanesi et al., 2020; Patrick et al., 2020). Not surprisingly,
changes also emerged for both eating behaviors and physical activity
during COVID-19 (Martinez-de-Quel, Suarez-Iglesias, Lopez-Flores, &
Pérez, 2021; Tison et al., 2020). These dramatic alterations in daily
routine, especially those around eating behaviors, may exacerbate
disordered eating (DE) at both clinical and non-clinical levels.

exercise (Castellini et al., 2020), drive for physical activity, and shape
and weight concerns (Schlegl, Maier, Meule, & Voderholzer, 2020)
during COVID-19. Populations with non-clinical DE may also be at risk
for worsened outcomes during COVID-19 such as skipping meals and
fasting (Khubchandani, Kandiah, & Saiki, 2020), overeating (Owen,
Tran, Hammarberg, Kirkman, & Fisher, 2020), and binge eating (Phil-
lipou et al., 2020). COVID-19 may also present new barriers to DE
treatment such as difficulty monitoring clients with severe pathology
and increased burden on family members involved in eating disorder
care (Fernandez-Aranda et al., 2020). Initial findings suggest that some
adults with eating pathology experienced a loss of or decreased quality
of therapeutic support during the pandemic (Vullier et al., 2021). Thus,
it is important for research to examine correlates of DE during COVID-19
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to add information on potential treatement targets.

Two such correlates may be stress and concern about weight gain,
both of which may be heightened during COVID-19. Indeed, COVID-19
has drastically changed daily routines including stressful alterations in
eating behaviors and mealtimes, limited ability to exercise due to gym
closures, and increased childcare responsibilities. Furthermore, altered
eating behaviors and physical activity may provoke higher concern
about weight gain during COVID-19. Because COVID-19 has introduced
novel challenges that may uniquely impact stress and concern about
weight gain, research is needed to map their relationships with DE in
caregivers. Adults in multiple countries reported more instances of
eating out of control, snacks between meals, and number of main meals
each day during their lockdown periods (Ammar et al., 2020). The little
data that targets caregiver experiences show higher odds of overeating
and a more severe impact on daily living during lockdown for caregivers
(Owens et al., 2020). Of note, this same study identified that in addition
to caregivers, those living alone, without a partner, those worried about
COVID-19 contraction, and those self-reporting adverse impacts of the
pandemic also displayed higher odds of maladaptive eating behaviors
and negative consequences on daily living (Owens et al., 2020). Thus,
the impacts of the COVID-19 pandemic on eating behaviors cut across
diverse groups of people, including caregivers. Taken together, stress
and concern about weight gain during COVID-19 may introduce added
challenges to those presenting DE symptoms, and may be exacerbated
for caregivers who face the brunt of these challenges.

Another eating phenotype potentially impacted by stress and
concern about weight gain is emotional eating (EE). EE, or the urge to
eat in response to negative emotions in the absence of hunger (Arnow,
Kenardy, & Agras, 1995), is positively associated with DE attitudes,
cognitions, and behaviors across diverse symptom presentations (Barn-
hart, Braden, & Jordan, 2020; Barnhart, Braden, & Price, 2021; Braden,
Musher-Eizenman, Watford, & Emley, 2018; Duarte & Pinto-Gouveia,
2015; Fischer et al., 2007; Ricca et al., 2012). Furthermore, EE is posi-
tively related to stress (Oliver, Wardle, & Gibson, 2000), concern about
weight gain (Belcher et al., 2011), and appears to be elevated during
COVID-19 (Elmacioglu, Emirog; Al-Musharaf, 2020); however, no
research to date has explored relationships among these constructs with
specific EE types like EE-depression, EE-anger/anxiety, and EE-boredom
as outcomes (Arnow et al., 1995; Koball, Meers, Storfer-Isser, Domoff, &
Musher-Eizenman, 2012). Examining such emotional states may be
especially relevant in a sample of caregivers, as previous findings indi-
cate parents have experienced increased negative affect (Janssen et al.,
2020), generally worsened mental health outcomes (Patrick et al.,
2020), and even thoughts of death or self-harm since the declaration of
COVID-19 as a global pandemic (Crasta, Daks, & Rogge, 2020). Impor-
tantly, each of these aversive emotional states may be heightened during
COVID-19, revealing a unique opportunity for research to better discern
the role of the pandemic on these specific types of EE and DE. To add
information to the eating pathology literature on this underrepresented
population, one aim of the present study was to describe correlates of
these variables in caregivers within the context of the COVID-19
pandemic.

1.1. The present study

To this end, the present study had three exploratory study aims: 1)
examine bivariate relationships between stress, concern about weight
gain before/during COVID-19, and eating pathology (i.e., DE and EE); 2)
examine if stress and concern about weight gain before/during COVID-
19 predict variance in eating pathology; and 3) examine if concern about
weight gain before/during COVID-19 moderates (e.g., strengthens/
weakens) relationships between stress and eating pathology.
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2. Methods
2.1. Participants

Participants self-reported caring for at least one child (ages 2-17)
and were recruited during the first wave of the COVID-19 (July
2020-September 2020) pandemic. Participants were recruited from
snowball sampling and social media advertisements. Sixteen partici-
pants were excluded due to not being a legal guardian (n = 12) or failing
attention checks (n = 4) embedded into the online survey. The final
sample consisted of 140 caregivers: age 39.77 (SD = 6.85) years, mostly
female (88.6%), White (88.4%), overweight (BMI = 29.10, SD = 6.80),
and middle to upper-middle class (82.2%). Caregivers reported having
1-5 children in the home (M = 1.99, SD = 0.88).

2.2. Measures

2.2.1. Demographics
Participants self-reported their age, sex, race, income, and height and
weight (i.e., BMI) at the time of completing the online survey.

2.2.2. Stress

Stress was self-reported using the Perceived Stress Scale (PSS; Cohen,
Kamarck, & Mermelstein, 1983). Ten items assessed the extent to which
participants perceived their lives to be unpredictable, uncontrollable,
and overloaded. Stress was self-reported on a five-point Likert scale (0 =
Never, 4 = Very Often) for the past month. Previous research demon-
strated adequate reliability and predictive and construct validity (Cohen
et al., 1983). An example item is “In the last month, how often have you
been upset because of something that happened unexpectedly?” Higher
scores indicated greater stress.

2.2.3. Concern about weight gain

Participants answered two questions on a five-point likert scale (1 =
Strongly Disagree, 5 = Strongly Agree): “Before the coronavirus pandemic,
I was concerned I would gain weight” and “During the coronavirus
pandemic, I am concerned about gaining weight.” Higher scores indi-
cated greater concern about weight gain before/during COVID-19.

2.2.4. Disordered eating

DE was self-reported using the Eating Disorder Examination
Questionnaire-Short Form (EDE-QS; Gideon et al., 2016). Twelve items
assessed DE attitudes, cognitions, and behaviors such as dietary re-
straint, weight and shape concerns, binge eating, and compensatory
behaviors, which were summed to calculate DE. Participants
self-reported symptom prevalence over the previous 7-days on a 4-point
Likert scale (0 days, 1-2 days, 3-5 days, or 6-7 days). Previous research
has demonstrated adequate reliability and validity of this measure
(Gideon et al., 2016). An example of an item is “In the past 7 days, has
thinking about food, eating or calories made it very difficult to
concentrate on things you are interested in (such as working, following a
conversation or reading).” Higher scores indicated greater DE.

2.2.5. Emotional eating

Participants self-reported EE using twelve items from the Emotional
Eating Scale-Revised (EES-R; Koball et al., 2012) assessing urges to eat in
response to negative emotions. Participants self-reported EE on a
continuous scale from 0 to 100 (0 = No desire to eat, 100 = An over-
whelming urge to eat), with responses divided by 20 to overlap with
existing research (Koball et al., 2012). Items reflected subscales of
EE-depression, EE-anger/anxiety, and EE-boredom. Items were pre-
ceded with the phrase “Please indicate the extent to which the following
feelings lead you to feel an urge to eat by choosing the appropriate
response.” Examples for the emotions in each subscale are “discouraged”
(e.g., EE-depression), “irritated” (e.g., EE-anger/anxiety), and “bored”
(e.g., EE-boredom). Previous research has demonstrated reliability and
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validity of the EES-R (Koball et al., 2012). Higher scores indicated
greater EE.

2.3. Procedure

Research questions, variables, and present analyses were pre-
registered; (see https://osf.io/t7zy3, hypothesis/research question 5);
Institutional Review Board approval was received prior to data collec-
tion; data were collected online in Qualtrics; and informed consent was
given prior to study completion. After completion, participants were
entered into a raffle for a chance to win one of two $20 Amazon gift
cards.

2.4. Analytic plan

Descriptive statistics, internal consistency reliability, and bivariate
correlations were calculated (Table 1). Missingness, outliers, and as-
sumptions of multiple regression including homoscedasticity, normality,
and linearity were examined. Next, four multiple regressions were
conducted to examine stress and concern about weight gain before/
during COVID as predictors of DE and EE-depression, EE-anger/anxiety,
and EE-boredom. Finally, model 1 moderation analyses with BMI and
sex entered as covariates were examined (Hayes, 2018) in PROCESS
macro in SPSS 27 to determine if the interactions of stress and concern
about weight gain before/during COVID-19 were related to DE,
EE-depression, EE-anger/anxiety, and EE-boredom. Due to the explor-
atory nature of this study, interaction effects p < .10 were probed for
exploratory conditional moderation effects (Hayes, 2018). Two moder-
ation models were examined per dependent variable, eight moderation
analyses in total.

3. Results
3.1. Preliminary results

Little’s test did not reveal systematic differences between individuals
with missing data and those with complete data on any of the measured
variables (X? = 234.36, p =.964); thus, data were assumed to be Missing
Completely At Random. Descriptive statistics, internal consistency, and
bivariate correlations are presented in Table 1. Collinearity diagnostics
revealed tolerance and variance inflation factors within acceptable
ranges (tolerance < 0.20; variance inflation factors < 2) across all
models.

3.2. Study aim 1: Examine bivariate relationships between stress and
concern about weight gain before/during COVID-19 and eating pathology

Stress was significantly positively related (ps < .01) to DE, EE-
depression, EE-anger/anxiety, and EE-boredom. Concern about weight
gain before COVID-19 was significantly positively related (ps < .01) to
DE, EE-depression, and EE-boredom, but unrelated to EE-anger/anxiety.
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Finally, concern about weight gain during COVID-19 was significantly
positively related (ps < .01) to DE, EE-depression, EE-anger/anxiety,
and EE-boredom. See Table 1 for more information.

3.3. Study aim 2: Examine if stress and concern about weight gain before/
during COVID-19 predict variance in eating pathology

Stress and concern about weight gain during COVID-19 were signif-
icant positive predictors of DE (stress, f = 0.37, p < .001; concern about
weight gain during COVID-19, = 0.32, p < .01), EE-depression (stress,
p = 0.39, p < .001; concern about weight gain during COVID-19, g =
0.25, p < .01), EE-anger/anxiety (stress, f = 0.32, p < .01; concern about
weight gain during COVID-19, g = 0.26, p < .05), and EE-boredom
(stress, f = 0.29, p < .01; concern about weight gain during COVID-
19, p = 0.26, p < .05). Concern about weight gain before COVID-19
did not emerge as a significant predictor (ps > .05) across outcome
variables. See Table 2 for more information.

3.4. Study aim 3: Examine if concern about weight gain before/during
COVID-19 moderates relationships between stress and eating pathology

3.4.1. Disordered eating

The overall models assessing stress and concern about weight gain
before (R = 0.46, p < .001) and during (R? = 0.48, p < .001) COVID-19
contributed significant variance in DE. However, no significant inter-
action nor conditional moderation effects were observed between stress

Table 2
Multiple regression analyses of factors predicting eating pathology.
B SEp B t p

DE

Constant —10.20 2.32 - —4.40 .00 **
PSS .38 .09 .37 4.46 .00%**
B-COVID 1.20 .63 .18 1.90 .06
D-COVID 1.99 .59 .32 3.36 .00%**

EE-Depression

Constant -1.23 41 - -3.01 .00%*
PSS .07 .02 .39 4.67 .00%**
B-COVID .14 A1 .13 1.30 .20
D-COVID .36 .10 .25 3.53 .00**

EE-Anger/Anxiety

Constant -11 .47 - -.23 .82
PSS .06 .02 .32 3.22 .00**
B-COVID -.05 13 -.05 -.39 .70
D-COVID .26 12 .26 2.19 .03*

EE-Boredom

Constant -.02 .58 - -.04 97
PSS .06 .02 .29 2.97 .00%**
B-COVID .15 .15 12 1.00 .32
D-COVID .33 .14 .26 2.26 .03*

Notes. *p < .05. **p < .01. ***p < .001. DE = Disordered Eating. EE = Emotional
Eating. PSS=Perceived Stress Scale. B-COVID=Concern About Weight Gain
Before COVID-19. D-COVID=Concern About Weight Gain During COVID-19.

Table 1
Descriptive statistics, internal consistency reliability, and bivariate correlations across primary study variables.
Mean SD Min. Max. Range Kurtosis (se) Skew (se) Alpha 1. 2. 3. 4. 5. 6.
1. EDEQ-SF 8.40 7.11 0.00 28.00 28.00 -17 (.48) .71 (.22) .89 -
2. EES-D 1.95 1.18 0.00 4.46 4.46 -.78 (.50) -.03 (.25) .84 54%* -
3. EES-AA 1.74 1.19 0.00 4.58 4.58 -.43 (.50) -.48 (.25) .84 .38%* T71%* -
4. EES-B 2.90 1.40 0.00 5.00 5.00 —1.09 (.50) -.30 (.25) - A6%* .68** 57%* -
5. PSS 18.53 6.61 2.00 33.00 31.00 -.69 (.43) -16 (.22) .88 .50%* 49%* 37%* 37%* -
6. B-COVID 3.45 1.10 1.00 5.00 4.00 -.87 (.47) -.26 (.24) - 46%* 43%* .18 33%* .22% -
7. D-COVID 3.67 1.67 1.00 5.00 4.00 —1.03 (.47) -43 (.24) - 52%* S1F* R .38%* .22% S57%*

Notes. *p < .05. **p < .01. SD = standard deviation. Min. = Minimum. Max. = Maximum. (se) = standard error. EDEQ-SF = Eating Disorder Examination
Questionnaire-Short Form. EES-D = Emotional Eating-Depression. EES-AA = Emotional Eating-Anxiety/Anger. EES-B = Emotional Eating-Boredom. PSS=Perceived
Stress Scale. B-COVID=Concern About Weight Gain Before COVID-19. D-COVID=Concern About Weight Gain During COVID-19. Single items were used to assess EES-
B, B-COVID, and D-COVID; thus, internal consistency reliability statistics were not calculated.
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and concern about weight gain before/during COVID-19 in relation to
DE (see Table 3).

3.4.2. Emotional eating-depression

The overall models assessing stress and concern about weight gain
before (R? = 0.39, p < .001) and during (R? = 0.46, p < .001) COVID-19
contributed significant variance in EE-depression. Interaction effects
between stress and concern about weight gain during COVID-19 on EE-
depression were not significant (b = -.01, p = .62); however, the inter-
action of stress and concern about weight gain before COVID-19 on EE-
depression (b = -.02, p = .08) was probed for exploratory conditional
moderation effects due to p < .10 (Hayes, 2018). Significant exploratory
conditional moderation effects were observed such that lower (=1 SD
below average; b = 0.09, p < .001), average (b = 0.07, p < .001), and
higher (+1 SD above average; b = 0.04, p = .04) concern about weight
gain before COVID-19 interacted with stress in relation to
EE-depression. More specifically, stress was associated with lower
EE-depression when concern about weight gain before COVID-19 was
lower, but as concern about weight gain before COVID-19 increased (+1
SD above average), stress was associated with higher EE-depression (see
Fig. 2). Conditional moderation effects with concern about weight gain
before COVID-19 remained significant with the inclusion of BMI (b =
0.02, p = .23) and sex (b = -.14, p = .67) covariates.

3.4.3. Emotional eating-anger/anxiety

The overall models assessing stress and concern about weight gain
before (R? = 0.16, p = .02) and during (R? = 0.20, p < .005) COVID-19
contributed significant variance in EE-anger/anxiety. However, no sig-
nificant interaction nor exploratory conditional moderation effects were
observed between stress and concern about weight gain before/during
COVID-19 in relation to EE-anger/anxiety (see Table 3).

3.4.4. Emotional eating-boredom

The overall models assessing stress and concern about weight gain
before (R? = 0.33, p < .001) and during (R? = 0.36, p < .001) COVID-19
contributed significant variance in EE-boredom. Interaction effects
across stress and concern about weight gain before COVID-19 on EE-
boredom were not significant (b = -.03, p = .12); however, the inter-
action of stress and concern about weight gain during COVID-19 on EE-
boredom (b = -.03, p = .09) was probed for exploratory conditional
moderation effects due to p < .10 (Hayes, 2018). Significant exploratory
conditional moderation effects were observed such that lower (—1 SD
below average; b = 0.08, p < .005) and average (b = 0.05, p = .01)
concern about weight gain during COVID-19 significantly interacted
with stress in relation to EE-boredom. More specifically, stress was
associated with lower EE-boredom when concern about weight gain
during COVID-19 was average and below average (see Fig. 1). Condi-
tional moderation effects with concern about weight gain during
COVID-19 remained significant with the inclusion of BMI (b = 0.06, p <
.005) and sex (b = -.60, p = .14) covariates.

4. Discussion

To address the first study aim, we examined bivariate relationships
between stress and concern about weight gain before/during COVID-19
and eating pathology among caregivers. Moderate positive relationships
between stress and eating pathology were observed among caregivers,
consistent with growing research mapping positive relationships be-
tween stress and eating pathology during the COVID-19 pandemic
across diverse populations (Al-Musharaf, 2020; Elmacioglu, Emiroglu,
Ulker, Kircali, & Orug, 2020; Khubchandani et al., 2020; Owen et al.,
2020). While concern about weight gain before/during COVID-19 was
significantly positively related with DE, EE-depression, and
EE-boredom, differential relationships emerged for EE-anger/anxiety.
More specifically, concern about weight gain before COVID-19 was un-
related to EE-anger/anxiety but concern about weight gain during
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Table 3
Concern about weight gain before/during COVID-19 as moderators of re-
lationships between stress and eating pathology.

b se t P LLCI ULCI
DE
PSS .39 .09 4.50 00%** .22 .56
B-COVID 1.72 .57 3.00 .00%* .58 2.86
PSS * B-COVID -.05 .08 -.70 .48 -21 .10
CV: Sex 1.02 1.83 .56 .58 —2.62 4.65
CV: BMI .33 .09 3.77 .00*** .16 .51
DE
PSS .36 .08 4.33 .00*** .20 .53
D-COVID 1.98 .52 3.78 .00%** .94 3.02
PSS * D-COVID -.03 .07 -.43 .67 -17 11
CV: Sex .06 1.75 .03 .97 -3.41 3.53
CV: BMI .32 .09 3.65 .00 .14 49
EE-Depression
PSS .07 .02 4.44 .00 .04 .10
B-COVID .35 .10 3.42 .00%* .15 .55
PSS * B-COVID -.02 .01 -1.77 .08 -.05 .00
CV: Sex -14 .34 -.43 .67 -.82 .53
CV: BMI .02 .02 1.22 .23 -.01 .05
ECME
-1SD .09 .02 4.25 .00 .05 .14
Average B-COVID .07 .02 4.44 .00%** .04 .10
+1SD .04 .02 2.05 .04* .00 .08
EE-Depression
PSS .07 .01 4.56 .00*** .04 .09
D-COVID .45 .09 4.96 .00*** .27 .63
PSS * D-COVID -.01 .01 -.50 .62 -.03 .02
CV: Sex -.34 .32 -1.08 .28 -.98 .29
CV: BMI .01 .02 72 .47 -.02 .04
EE-Anger/Anxiety
PSS .06 .02 3.29 .00%* .02 .10
B-COVID .08 12 71 .48 -.15 .32
PSS * B-COVID -.01 .02 -.80 .43 -.04 .02
CV: Sex -.04 .39 -11 91 -.81 .73
CV: BMI .01 .02 31 .75 -.03 .04
EE-Anger/Anxiety
PSS .05 .02 2.87 .01* .02 .09
D-COVID .26 11 2.31 .02% .04 .48
PSS * D-COVID -.02 .01 -1.36 .18 -.05 .01
CV: Sex -12 .37 -.33 .74 -.86 .62
CV: BMI -.00 .02 -11 91 -.04 .03
EE-Boredom
PSS .06 .02 2.83 .01* .02 .09
B-COVID .19 13 1.50 .14 -.06 .45
PSS * B-COVID -.03 .02 —-1.57 12 -.06 .01
CV: Sex -.46 .41 -1.11 .27 —1.28 .36
CV: BMI .07 .02 3.52 .00** .03 11
EE-Boredom
PSS .05 .02 2.82 .01* .02 .09
D-COVID .30 12 2.49 .01* .06 .54
PSS * D-COVID -.03 .02 -1.70 .09t -.06 .00
CV: Sex -.60 .40 —1.50 .14 -1.39 .19
CV: BMI .06 .02 3.11 .00%* .02 .10
ECME
-1SD .09 .03 3.17 .00** .03 .14
Average D-COVID .05 .02 2.82 .01* .02 .09
+1SD .02 .03 .81 42 -.03 .07

Notes. *p < .05. **p < .01. ***p < .001. { = exploratory conditional moderation
effects reported for p < .10. se = standard error. LLCI = Lower Level Confidence
Interval. ULCI = Upper Level Confidence Interval. ECME = Exploratory Con-
ditional Moderation Effects. DE = Disordered Eating. EE = Emotional Eating.
PSS=Perceived Stress Scale. B-COVID=Concern About Weight Gain Before
COVID-19. D-COVID=Concern About Weight Gain During COVID-19.
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Fig. 1. Moderation of stress and emotional eating-depression by concern about weight gain before COVID-19.
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Fig. 2. Moderation of stress and emotional eating-boredom by concern about weight gain during COVID-19.

COVID-19 was positively related to EE-anger/anxiety. These findings
echo research documenting the deleterious impact of COVID-19 on
broad EE behavior (Elmacioglu et al., 2020; Al-Musharaf, 2020) and
build on these findings to suggest that some EE types such as the urge to
eat in response to anger/anxiety may overlap with concern about weight
gain during, but not before, the pandemic. Importantly, findings from the
present work provide initial evidence for negative EE types to overlap
with negative psychological correlates relevant to the COVID-19
pandemic among caregivers.

While we did not measure the eating pathology of caregivers’ chil-
dren, these data may inform previous research showing that caregivers’
eating pathology may influence the development and maintenance of
eating pathology in their children (see Agras, Hammer, & McNicholas,

1999; Allen, Gibson, McLean, Davis, & Byrne, 2014; Patel, Wheatcroft,
Park, & Stein, 2002; Reba-Harreleson et al., 2010; Waugh & Bulik,
1999). For example, one study suggested that family exposure to stress,
alongside maternal current or past eating disorder diagnosis, were risk
factors for significantly higher eating disorder and emotional eating
symptoms among children (Allen et al., 2014). Findings from the present
study add to this literature, suggesting that stress and concern about
weight gain before/during COVID-19 were meaningful positive corre-
lates of eating pathology in caregivers, and therefore these variables
may be relevant to researchers and clinicians interested in the potential
transmission of eating pathology from caregivers to children. Further-
more, considering the fact that caregivers and their children may be
under increased contact due to COVID-19 global shutdowns, the
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potential transmission of eating pathology may be pronounced due, in
part, to increased opportunities for children to observe and model their
caregivers’ eating pathology.

To address the second study aim, four multiple regressions examined
if stress and concern about weight gain before/during COVID-19 pre-
dicted variance in eating pathology among caregivers. Results revealed
that stress and concern about weight gain during, but not before, COVID-
19 positively predicted variance in eating pathology among caregivers.
These data parallel previous research that points to COVID-19 in relation
to worsened eating pathology (Khubchandani et al., 2020; Owen et al.,
2020) and highlight specific psychological stressors such as stress and
concern about weight gain that may be associated with DE and EE
among caregivers. Importantly, findings that distinguish concern about
weight gain during COVID-19 as a positive predictor of variance in
eating pathology among caregivers build on the idea that caregivers may
face the brunt of changes caused by the pandemic and thus may expe-
rience inflated concern about weight gain and eating pathology during
the pandemic. Importantly, due to the cross-sectional nature of the
present findings, temporal order of variables cannot be discerned;
nonetheless, findings add to research in this area and suggest that
caregivers may be an important population to further explore in relation
to eating pathology and the COVID-19 pandemic.

To address the third study aim, moderation analyses examined if
relationships between stress and eating pathology were moderated by
concern of weight gain before/during COVID-19. Overall, moderation
effects were negligible with the exception of EE-depression and EE-
boredom models. More specifically, the association between stress and
EE-depression was weakened when concern about weight gain before
COVID-19 was lower, but when concern about weight gain before
COVID-19 was higher, the association between stress and EE-depression
was strengthened. Thus, higher levels of concern about weight before
COVID-19 in tandem with self-reported stress was more strongly asso-
ciated with EE-depression in caregivers. Furthermore, the association
between stress and EE-boredom was weakened when concern about
weight gain during COVID-19 was lower. Thus, lower levels of concern
about weight during COVID-19 in tandem with self-reported stress was
less strongly associated with EE-boredom in caregivers. Together,
exploratory findings provide preliminary evidence for the interaction of
stress and concern about weight gain in relation to depression and
boredom EE among caregivers within the context of the COVID-19
pandemic.

Because the COVID-19 pandemic is in its second wave and will un-
doubtedly continue to exert negative effects for some time, including
global shutdowns, findings from the present study may aid in the miti-
gation of some types of EE, such as EE-boredom, which are associated
with higher desire for snacking (Moynihan et al., 2015), food con-
sumption (Abramson & Stinson, 1977), and calorie and fat consumption
(Moynihan et al., 2015), all of which may be related to poor health
outcomes (e.g., overweight/obesity; but see Braden et al., 2018). Indeed,
to the understanding of the authors, no research to date has mapped
negative psychological correlates of negative EE types in relation to the
COVID-19 pandemic among caregivers. This is important because the EE
literature contends that specific types of emotions, particularly negative
emotions, exert unique effects on eating behaviors (Macht, 2008), and
thus the present work adds more detailed information to the budding
COVID-19 literature that maps relationships with negative EE behaviors
more broadly (Elmacioglu et al., 2020; Al-Musharaf, 2020). Despite
these strengths, conditional moderation effects should be interpreted
with caution because of the exploratory, non-significant nature of the
interaction effects, as well as several important limitations and future
directions.

4.1. Limitations and future directions

First, the cross-sectional nature of the present study prevents attri-
butions of causality between study variables. Longitudinal methods
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comparing these variables across time (e.g., weeks, months, years)
would offer meaningful insights such as whether concern about weight
gain precedes DE or EE, or how rates of COVID-19 infection impact stress
and eating behaviors among caregivers. Second, measurements of DE
and EE were non-clinical in nature. Non-significant findings, such as
those observed for moderation effects between stress and concern about
weight gain before/during COVID-19 in relation to DE, could then be
attributable to overall low levels of DE among caregivers. Third, though
the sample was large enough (N = 140) to adequately power analyses for
the exploratory research aims, a larger sample would have been able to
detect smaller effects in DE and EE. Fourth, the reliance on self-report
measures may limit the accuracy of these findings. To combat this,
future research could use laboratory or ecological momentary assess-
ment research designs to provide important information about the
causal nature of these variables and how these variables unfold in the
real world, both of which would increase the accuracy of findings. Fifth,
the present study did not include a comparison sample, nor did it include
caregiver-specific variables of stress that could further distinguish these
findings from clinical and community populations. Future research
would be well suited to examine caregiver-specific stressors in relation
to eating pathology to add detail about the caregiving experience that
contributes to outcomes. For example, future research should discern if
increased schooling and feeding responsibilities, decreased time for self-
care, disruption in routines, or other stressors played a role in self-
reported stress, concern about weight gain, DE, and EE. A better un-
derstanding of which stressors were most salient in COVID-19-related
stress may offer important information to researchers and clinicians
alike. Relatedly, future research assessing for existing coping skills to
manage stress may add useful information upon which researchers and
clinicians can build on existing strengths to manage the negative impacts
of stress on caregivers’ eating pathology. Even more, though these
findings do extend stress and concern about weight gain as relevant
variables in relation to caregivers eating pathology, including a com-
parison sample would further aid in quantifying these effects and their
generalizability to the eating and weight disorders literature. Finally,
other variables outside of the caregiving experience such as time in
quarantine social isolation, concern about contracting COVID, remote
work, and interpersonal conflict (e.g., divorce), to name a few, could add
more information about caregiver stress and subsequent effects on their
eating pathology. It is important for future research to be exhaustive in
capturing these variables to add more complete information on the role
of stress and concern about weight gain on caregivers’ eating pathology.

5. Conclusions

The COVID-19 pandemic has resulted in over 3 million deaths and
profoundly disrupted typical daily routines surrounding childcare,
eating behaviors, and physical activity. It may be the case that care-
givers face the brunt of these changes in daily routines, which may be
related to the development and maintenance of eating pathology in
caregivers. Findings from the present study suggest that stress and
concern about weight gain before/during COVID-19 may be important,
positive correlates of eating pathology in caregivers. Furthermore, stress
and concern about weight gain during, but not before, COVID-19
emerged as positive predictors of eating pathology among caregivers.
Exploratory moderation models introduce the potential for concern
about weight gain before/during COVID-19 to influence relationships
between stress and EE-depression and EE-boredom in caregivers. Find-
ings suggest that the COVID-19 pandemic may confer deleterious effects
in the context of stress and concern about weight gain on eating pa-
thology among caregivers, which furthers the notion that caregivers
may be vulnerable to eating pathology during the pandemic.
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