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Abstract
COVID-19 has disrupted the lives of families across the United States and all over the world. Stress is known to have a 
negative impact on parent–child feeding interactions; hence, the purpose of this study is to examine how COVID-related 
parenting stress, which was measured using a newly developed scale, is related to parent mental health, nonresponsive 
feeding, and children’s self-regulation of eating. 119 parents of children ages 2–7 years old filled out questions about 
COVID-related parenting stress, mental health, nonresponsive feeding behaviors, and children’s self-regulation of eating. 
A series of multiple regressions were run to predict parent anxiety and psychological distress from COVID-related parent-
ing stress. COVID-related parenting stress was found to be a significant predictor of both parent anxiety and psychological 
distress. When COVID-related parenting stress was further broken down into COVID-Related Job/Financial Security Stress 
and COVID-Related Family Safety/Stability Stress, COVID-Related Job/Financial Security Stress predicted psychological 
distress while COVID-Related Family Safety/Stability Stress predicted parent anxiety. Moderation analyses were also run 
to test the difference across the parents of children under 5 years of age and those of children who were 5 years of age and 
older regarding the association of COVID-related parenting stress and either parent anxiety or psychological distress. There 
was no significant difference across age. Lastly, COVID-related parenting stress and nonresponsive feeding practices were 
simultaneously entered into a multiple regression to predict children’s self-regulation of eating, and COVID-related parent-
ing stress and parent distrust in appetite were both found to decrease children’s ability to self-regulate energy intake. Based 
on findings from this study, researchers interested in improving children’s self-regulation of eating and long-term health 
outcomes should continue to target the reduction of nonresponsive parent feeding behaviors, but they should also aim to look 
beyond specific parent feeding behaviors by attempting to help parents manage stressors in their lives.

Keywords Health behavior · Parenting · Parent psychosocial function · Infancy and early childhood · Self-regulation of 
eating

Prior literature indicates that parenting stress can lead to 
both depression and anxiety symptomatology (Rolle et al., 
2017). Similarly, the stress related to COVID-19 has also 
resulted in increases in symptomatology of anxiety and 
depression (Salari et al., 2020), and the sudden COVID-
19 lockdown mandate was marked by a significant increase 
in psychological distress in March–April of 2020 (Daly & 
Robinson, 2021). In March of 2020, schools and workplaces 
across the United States of America shut down as a result 

of the COVID-19 pandemic, and there has been a signifi-
cant rise in parenting stress post school-shutdown (Hiraoka 
& Tomoda, 2020). Such parenting stress is attributed to 
pandemic-specific changes to children’s childcare, safety, 
education (Yoshikawa et al., 2020), and family financial sta-
bility (Benner & Mistry, 2020; Prime et al., 2020). Unique 
stressors that parents have had to face during the COVID-19 
pandemic include, but are not limited to, abrupt closures of 
schools and childcare centers (Petts et al., 2020). Because 
of this, parents were suddenly left without appropriate 
childcare options and were immediately required to take on 
increased responsibilities related to the delivery of their chil-
dren’s education (Lee et al., 2021). To make matters worse, 
the highly contagious nature and uncertainty around the 
COVID-19 pandemic forced typical activities that children 
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might enjoy, such as going to the playground, extracurricular 
activities, or afterschool activities, to shut down as well, thus 
reducing avenues for parents to keep their children engaged 
and occupied (Cluver et al., 2020). At the same time, par-
ents were also facing pandemic-related economic strain and 
work-related stressors such as offices shutting down (Petts 
et al., 2020). Due to the rise of quarantine and social dis-
tancing requirements, responsibilities of parents multiplied 
as they were suddenly required to manage both household- 
and work-related responsibilities concurrently in a single 
environment (Petts et al., 2020), and such sudden blending 
of environments is stress-inducing (Marchetti et al., 2020). 
To this point, parents reported experiences of higher stress 
levels if they were working during the pandemic, which may 
best be explained by the need to juggle multiple roles, such 
as being a caregiver, educator, and employee, simultaneously 
(Freisthler et al., 2021). In an attempt to keep their fami-
lies safe and in response to the U.S. “stay-at-home” orders, 
many parents were required to engage in various quarantine 
protocols involving the vast reduction of everyday contacts 
and drastic changes to their own everyday social activities 
(Lee et al., 2021), which are further inducers of parental 
stress during the pandemic (Calvano et al., 2021). In light 
of social distancing requirements that were catalyzed by the 
pandemic, parents are overwhelmed, socially isolated, and 
lack the traditional support systems that they may have had 
before the pandemic due to the need to protect themselves 
and their family, including their own children, from exposure 
to the virus, which contribute to parents’ experiences of situ-
ational COVID-related parenting stress.

Greater parent stress levels are associated with more 
unresponsive parenting towards children, which is char-
acterized by parents’ struggle and inability to recognize 
and aptly respond to children’s needs (östberg, 1998). In 
other words, because parents are facing significantly more 
situational parenting stress after the shutdown of schools 
(Hiraoka & Tomoda, 2020), such stress may contribute to 
strain on the parent–child relationship by placing parents 
at greater risk for the use of unresponsive parenting behav-
iors with their children (Benner & Mistry, 2020), which 
include the utilization of nonresponsive feeding behav-
iors. Hughes et al. (2015) posited that the mechanism for 
this is that parents who are experiencing high levels of 
stress do not have the time, energy, or emotional capacity 
to engage in optimal feeding behaviors and instead resort 
to maladaptive feeding behaviors. From the few studies in 
the literature around stress and parent feeding, we see an 
association between parent experiences of stress and their 
use of nonresponsive feeding behaviors. Parents experi-
encing high levels of parenting stress engage in the use 
of food as a reward (Gouveia et al., 2019) and pressure 
to eat (Berge et al., 2017) which are both nonresponsive 
feeding practices (Jansen et al., 2014). Given that parents 

are experiencing unprecedented levels of stress during the 
COVID-19 pandemic (Prime et al., 2020), we expect that 
such stress would negatively impact feeding behaviors and 
children’s eating behaviors, which may be represented by 
their suboptimal ability to self-regulate energy intake.

Parent feeding behaviors have important implications for 
children’s health outcomes, such as weight and the ability to 
self-regulate eating (Faith et al., 2004; Frankel et al., 2012). 
“Nonresponsive feeding behaviors” are characterized by 
parents failing to observe cues or listen to their children’s 
feedback about hunger or fullness during feeding (Lindsay 
et  al., 2017). Distrust in children’s appetite, rewards 
around food, and pressure to eat all fall under the umbrella 
of nonresponsive feeding behaviors (Jansen et al., 2014). 
Moreover, nonresponsive parent feeding practices are 
maladaptive for children’s optimal self-regulation of eating. 
These practices attempt to control the child’s intake and 
behavior during feeding through using the food as a reward 
or comfort, restricting food intake, and pressuring the 
child to eat (Daniels et al., 2015). Instead of responding to 
child cues and communication around hunger and fullness, 
nonresponsive feeding practices are parental attempts to 
externally control the child’s food intake. Nonresponsive 
feeding practices therefore override children’s ability to 
understand and respond to their own internal feelings of 
hunger or fullness (Daniels et al., 2015) and have thus been 
tied to higher child weight status and obesity in children 
in two systematic reviews (Faith et al., 2004; Hurley et al., 
2011).

Children’s self-regulation of eating refers to their ability 
to respond to internal cues of hunger and fullness when mak-
ing decisions about consumption (Frankel et al., 2012; Vohs 
& Baumeister, 2016). Optimal ability to self-regulate eating 
is important for children to be of a healthy weight status and 
to not overeat (Johnson & Birch, 1994). Frankel et al. (2014) 
found that parents of obese children rated their children as 
lower in satiety responsiveness, higher in enjoyment of food, 
and higher in food responsiveness compared to parents of 
underweight and healthy weight children, indicating that 
obese children might have lessened ability to self-regulate 
eating. Children’s ability to self-regulate eating is influenced 
by environmental factors, including parent feeding practices 
(Faith et al., 2012). To this point, nonresponsive feeding 
behaviors have been tied with children’s decreased ability to 
self-regulate energy intake. As an example, researchers have 
found that the parent control (Johnson & Birch, 1994) and 
restriction (Fisher & Birch, 1999; Fisher & Birch, 2002) of 
food is related to children’s lessened ability to self-regulate 
energy intake.

There is a dearth of literature regarding how parent expe-
riences of stress impact children’s eating behaviors (Berge 
et al., 2020). General parent stress has been tied to nonre-
sponsive feeding behaviors. Berge et al. (2017) found that 
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parents experiencing high levels of general stress earlier in 
the day are more likely (1.45 odds ratio) to engage in pres-
sure-to-eat feeding practices (form of nonresponsive feeding 
behavior) at dinner. People reported higher levels of stress 
during the COVID-19 pandemic than before this pandemic 
started (American Psychological Association, 2020). There-
fore, there is a need to identify a relationship between the 
nonresponsive feeding behaviors that are observed during 
times of situational COVID-related parenting stress and chil-
dren’s ability to self-regulate energy intake.

Researchers have recently found that COVID-related 
stress is associated with personal health-related motiva-
tions and behaviors. Specifically, Smith et al. (2021) found 
that individuals who believe they are under high amounts of 
COVID-related stress are more motivated to perform a high 
effort task (in this example, measured by willingness to do 
jumping jacks) for preferred foods and willing to pay more 
for such desired foods compared to individuals experiencing 
lower amounts of COVID-related stress. The authors of this 
study consider differences in motivations across individu-
als under high and low amounts of COVID-related stress 
to imply that COVID-related stress is associated with food-
related behaviors including food motivation (Smith et al., 
2021). It is not clear, however, how COVID-related stress 
impacts parent feeding. Given these findings regarding 
COVID and one food-related behavior (motivation) and that 
general stress impacts parent feeding (Berge et al., 2017), 
COVID-related stress may also impact parent feeding behav-
iors. More specifically, parent–child feeding interactions will 
likely be negatively impacted by COVID-related parenting 
stress since parent experiences of stress are thought to con-
tribute to their use of maladaptive parent feeding behaviors.

Although it is difficult to measure the unique impact of 
COVID-related parenting stress, it is important for research-
ers to do so because stress negatively impacts parenting and 
parent–child interactions (Neece et  al., 2012), and thus 
COVID-related parenting stress impacts parenting behav-
iors, which in turn, influence children’s health outcomes, 
such as their eating behaviors and ability to self-regulate 
eating. Although it is known that parents who experience 
high levels of stress engage in nonresponsive feeding behav-
iors, it is not clear how the unique situational stress that 
parents experience during the pandemic impacts parent men-
tal health, feeding behaviors, or children’s ability to self-
regulate energy intake due to parents’ feeding behaviors. 
As a result, the goal of this study is to validate a novel self-
report measure of COVID-related parenting stress and to 
examine its relation to parent mental health, nonresponsive 
feeding, and children’s self-regulation of eating. Because of 
the unique stressors that are brought about specifically by 
the pandemic, there is a need to chart the current unprec-
edented, situational COVID-related parenting stress that 
parents are experiencing with a measure that is specific 

to the uncharted stressors that have occurred solely in this 
COVID-19 timepoint.

Furthermore, due to the interconnected nature between 
parent stress, parents’ ensuing inclination towards nonre-
sponsive feeding behaviors, and children’s resulting risk for 
suboptimal self-regulation of eating, this study will examine 
the relationship between parent stress caused by COVID-19, 
parents’ utilization of nonresponsive feeding behaviors, and 
children’s subsequent ability to self-regulate energy intake. 
Thus, our hypotheses are as follows: 1) parents experiencing 
higher levels of COVID-related parenting stress will also 
self-report higher levels of mental health symptomatology 
that include anxiety and psychological distress 2) parents’ 
COVID-related stress and use of nonresponsive feeding 
behaviors will predict children’s lessened ability to self-
regulate eating.

Methods

Participants were recruited for this study via Facebook posts 
and targeted advertisements on Facebook and Instagram to 
parents (above the age of 18) of young children. Participants 
in this study completed a self-report survey after consenting 
between the periods of mid-April to early June of 2020 in 
Qualtrics, a secure online data collection software. Upon 
completing the survey, parents had an opportunity to enter 
into a drawing for an Amazon Echo Dot. This study was 
approved by the Institutional Review Board at The Univer-
sity of Houston.

Data

The sample consisted of 147 parents who consented and 
answered at least one question in the survey. Of the 147 that 
consented, 119 responded to at least one question related 
to COVID-19. This study therefore utilized a sample size 
of 119. The mean age for the parents was 36.26 years with 
a standard deviation of 4.43, and that of the children was 
4.50 years with a standard deviation of 1.58. A majority of 
the parents stated that their race is White (51.3%), followed 
by Asian (5.9%), and Black or African American (0.8%). 
42% of parents did not state their race (missing, see Table 1).

Measures

Outcomes Anxiety was measured with the six-item short-
form of the State-Trait Anxiety Inventory (STAI), which 
includes like “I am worried,” from (STAI), a reliable ques-
tionnaire to quantify anxiety. Participants responded to a 
4-point Likert scale questionnaire, ranging from 1, “Not at 
all” to 4, “Very much.” There were two subscales of the 
questionnaire, which were “anxiety absent” and “anxiety 
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present” (Marteau & Bekker, 1992). The 3-item anxiety 
present scale was used for these analyses and had a high 
Cronbach's alpha in this sample (α = 0.80).

Psychological distress was measured using the 4-item 
Patient Health Questionnaire (PHQ-4) for Depression and 
Anxiety. The items had a relatively high Cronbach's alpha of 
0.82 in this sample of participants. Participants responded 

to a 4-point Likert scale questionnaire ranging from 0, “Not 
at all” to 3, “Nearly every day.” There were two subscales in 
the PHQ-4, which were the anxiety subscale and the depres-
sion subscale, thus allowing for a rapid measurement of both 
mental health disorders. From the original paper, the scale 
had a high Cronbach's alpha (α = 0.85) and construct validity 
was established (Kroenke et al., 2009).

Table 1  Demographics of 
Sample (n = 119)

Variable description N (%) or Mean ± SD

Child's gender
Male 64(53.80)
Female 55(46.20)
Child age 4.50 ± 1.58
Child self-regulation in eating Child self-regulation in eating 3.90 ± 0.74
Parent's gender
Male 4(3.40)
Female 64(53.80)
Missing 51(42.90)
Parent's age 36.26 ± 4.43
Parent's educational level
High school graduate (high school diploma or equivalent including GED) 1(0.80)
Some college but no degree 6(5.00)
Associate degree in college (2-year) 3(2.50)
Bachelor's degree in college (4-year) 23(19.30)
Master's degree 18(15.10)
Doctoral degree 15(12.60)
Professional degree (JD, MD) 3(2.50)
Missing 50(42.00)
Parent's income level
Less than $15,000 3(2.50)
$25,001—$49,999 7(5.90)
$50,000—$74,999 7(5.90)
$75,000—$99,999 6(5.00)
$100,000 -$149,999 19(16.00)
$150,000 and over 27(22.70)
Missing 50(42.00)
Parent's race
White 61(51.30)
Black or African American 1(0.80)
Asian 7(5.90)
Missing 50(42.00)
COVID-Related Parenting Stress Scale 24.99 ± 6.29
COVID-Related Job/Financial Security Stress 7.36 ± 2.89
COVID-Related Family Safety/Stability Stress 17.63 ± 4.83
Anxiety 2.13 ± 0.75
Psychological Distress 3.76 ± 2.89
Parental Feeding Practices
Distrust in Appetite 2.70 ± 0.79
Reward for Behavior 2.24 ± 0.87
Reward for Eating 2.35 ± 0.82
Persuasive Feeding 2.99 ± 0.73
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The eight-item Self-Regulation in Eating Scale by Tan 
and Holub (Tan & Holub, 2011) was used to measure par-
ent perception of children’s ability to self-regulate eating. 
Parents responded to the 8-item scale containing items such 
as, “My child knows when s/he is full.” The scale consisted 
of a 5-point Likert scale, with a high score of 5, “agree,” 
and low score of 1, “disagree.” Scores were averaged, and 
higher scores indicated higher self-regulation in eating. A 
high Cronbach’s alpha was reported in the original valida-
tion paper (α = 0.87) (Tan & Holub, 2011) and was α = 0.81 
in this sample.

Predictors

The COVID-Related Parenting Stress Scale is a novel scale 
created by two of this paper’s authors (RS and LF) to exam-
ine the extent of how unique aspects of COVID-19 impacted 
ability to parent. There are two subscales—the 8-item sub-
scale regarding COVID-Related Family Safety/Stability 
Stress (ex: “How confident are you in your ability to keep 
your child educated during this COVID-19 situation?”) and 
a 3-item subscale regarding COVID-Related Job/Financial 
Security Stress (ex: “To what extent do you feel you or your 
family’s financial stability is at risk?”) (Online Resource 
2). For this scale, participants responded to a 5-point Likert 
scale questionnaire, ranging from 1, “Extremely” to 5, “Not 
at all”. The COVID-Related Job/Financial Security Stress 
had an acceptable Cronbach’s alpha of 0.62 while the 8-item 
subscale regarding COVID-Related Family Safety/Stability 
Stress had a good Cronbach’s alpha of 0.81. All 11 items 
together had a good Cronbach’s alpha of 0.80 (George & 
Mallery, 2003; Hair et al., 2010).

The following scales of Distrust in Appetite, Reward 
for Behavior, Reward for Eating, and Persuasive Feeding 
that measure nonresponsive feeding were used to predict 
self-regulation in eating. The scales were obtained from the 
Feeding Practices and Structure Questionnaire, a question-
naire where parents report their practices around feeding, 
including Distrust in Appetite, Reward for Behavior, Reward 
for Eating, and Persuasive Feeding. Distrust in Appetite 
(parents’ lack of trust with children’s self-assessment and 
expression of hunger or fullness) was measured with 4 items; 
Reward for Behavior (parents utilizing food as a reward for 
children’s good behavior or to get the child to behave the 
way they want them to) was measured with 6 items; Reward 
for Eating (parents providing desired food or promise as a 
reward or removing an undesired food item if necessary 
foods/meal are first consumed) was measured with 6 items; 
Persuasive Feeding (parents convincing children to continue 
eating or showing disapproval for not eating) was measured 
with 5 items. Participants responded to a 5-point Likert scale 
questionnaire ranging from 1, “Never” to 5, “Always” for 

each scale. The original validation paper reported accept-
able Cronbach’s alphas for Distrust in Appetite (α = 0.63), 
Reward for Behavior (α = 0.86), Reward for Eating (α = 0.89) 
and Persuasive Feeding (α = 0.73). The scores for the items 
in each scale were averaged and used in the analysis. These 
four scales, which represent nonresponsive feeding behav-
iors, were found to be highly correlated in the original vali-
dation paper (r = 0.86) (Jansen et al., 2014).

Control variables included parent education level, income 
level, and gender of the parent.

Statistical Analysis

The analysis was carried out in both SPSS 25 and MPLUS 
8 (Muthén & Muthén, 2017). First, a frequency distribution 
of all the variables was obtained for a visual observation of 
any data abnormalities, such as outliers and missing values. 
A box plot was then used to identify any values considered 
to be outliers. There was no evidence of outliers. There were 
missing data in 5 variables of the analysis; gender of the par-
ent had the highest missing data percentage (43%), followed 
by income level (42%) and educational level (42%). There 
were no missing data on the COVID-related constructs. The 
rest of the missing data pattern is shown in the demographic 
Table 1. The Kruskal Wallis test for continuous variables and 
the Chi-Squared test for categorical variables did not fully 
support the assumption that data were missing completely 
at random (MCAR) for some variables in the analysis. Also, 
due to the confidential nature (i.e., non-disclosure identify-
ing information of the participants) of the study, there is 
lack of evidence to support that the missing data mechanism 
was missing not at random (MNAR). Based on the reason-
ing above, the data were assumed to be missing at random 
(MAR). Data are missing at random when the probability of 
missingness of values of a specific variable depends only on 
the available information (Gelman & Hill, 2006). In other 
words, this is when the probability that a value is missing 
for a variable is related to the other variables in the dataset. 
A multiple imputation with 50 datasets for all the variables 
involved in the analysis was performed in MPLUS to han-
dle missing values during the multiple regression analy-
ses. All categorical variables were dummy coded. Second, 
internal consistency and exploratory factor analysis were 
performed to test the reliability and construct validity of 
the COVID-Related Parenting Stress Scale. Finally, to test 
hypothesis 1, four multiple regression models were fit to 
the data to predict parent anxiety and psychological distress 
from COVID-related parenting stress. To test hypothesis 
2, a fifth multiple regression was fit to the data to predict 
children’s self-regulation in eating from COVID-related par-
enting stress and nonresponsive feeding behaviors. All of 
the predictor variables were entered simultaneously into the 
model controlling for each other’s effects. Level of education 
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of the parent was coded as associate degree and below = 1, 
bachelor’s degree and above = 0; income level of the parent 
was coded as $49,999 and below = 1, 50,000 and above = 0; 
gender of the parent was coded as female = 1, male = 0. 
These three variables were the control variables in all of the 
regressions. Finally, moderation analyses (interaction terms 
between a child’s age group and COVID-related parenting 
stress) for all of the models were performed to test the dif-
ference between parents of children under 5 years of age 
and those of children who were 5 years of age and older 
regarding the association between COVID-related parenting 
stress and parent anxiety, psychological distress, and chil-
dren’s self-regulation in eating. Children under 5 years of 
age were dummy coded as 1 while those who were 5 years 
and older were dummy coded as 0.

Results

The novel scale measures the severity of COVID-related 
parenting stress. Although everyone is affected by COVID-
19, the extent of the impact varies based on each individual’s 
situation, thus warranting a scale that measures the level of 
impact on parenting due to COVID-19.

Reliability and Exploratory Factor Analysis (EFA)

Exploratory factor analysis was conducted to examine if 
the items were good indicators of the intended construct 
(COVID-Related Parenting Stress Scale). A preliminary 
exploratory factor analysis indicated 3 items to have poor 
factor loadings. These items were then excluded from the 

preceding exploratory factor analysis that had one factor. 
The factor loadings from this analysis ranged from low 
(0.20) to relatively high (0.77). Another exploratory fac-
tor analysis was conducted with two factors, one factor was 
related to job/financial security and the second factor was 
related to family safety/stability. The factor loadings for both 
of the subscales ranged from moderate (0.45—0.59) to rela-
tively high (0.73), suggesting that the items were relatively 
good indicators of the subscales. Factor 1 (family safety/
stability) explained about 29.70 variance while factor 2 (job/
financial security) explained about 9.04 variance. Addition-
ally, Cronbach’s alphas for all of the items in the COVID-
Related Parenting Stress Scale were good (α = 0.80), indi-
cating good internal consistency of the items in the scale. A 
3-item subscale of COVID-Related Job/Financial Security 
Stress had an acceptable Cronbach’s alpha of 0.62 while the 
8-item subscale regarding COVID-Related Family Safety/
Stability Stress had a good Cronbach’s alpha of 0.81 (George 
& Mallery, 2003; Hair et al., 2010). Table 2 details more 
information from the factor loading matrix of the explora-
tory factor analysis.

Multiple Regressions

Addressing Hypothesis 1

Four multiple regression models were conducted to predict 
parenting anxiety and psychological distress from COVID-
related parenting stress while controlling for income level, 
education level, parent gender, and income change due 
to COVID-19 (Online Resource 1). All four models were 
statistically significant. Given that the main predictors 

Table 2  Factor Loading Matrix From the Exploratory Factor Analysis of the COVID-Related Parenting Stress Scale (n = 119)

(R) denotes reversed coding

Factor loadings

Measures Family stress Job/Finan-
cial Stress

How confident are you in your ability to keep your child healthy during this COVID-19 situation? 0.731 0.112
How confident are you in in your ability to keep your child safe during this COVID-19 situation? 0.644 -0.028
How confident are you in your ability to access other household items? 0.606 0.299
How confident are you/your family in following the quarantine/social isolation protocols? 0.593 -0.215
How confident are you in your ability to access healthy food? 0.553 0.365
How confident are you in your ability to access food? 0.529 0.233
How confident are you in your ability to keep your child occupied during this COVID-19 situation? 0.500 0.304
How confident are you in your ability to keep your child educated during this COVID-19 situation? 0.494 0.259
(R) To what extent has your work situation changed as a result of the COVID-19 situation? -0.130 0.666
(R) To what extent do you feel you or your family’s financial stability is at risk? 0.155 0.488
How confident are you in your ability to maintain your job during this COVID-19 situation? 0.308 0.447

% of Variance
29.697 9.041
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(COVID-related parenting stress variables) of interest were 
not tested multiple times, significance level (α = 0.05 or 
0.01) were not adjusted for type 1 error using a Bonferroni-
type adjustment (Mundfrom et al., 2006).

For model 1 (see Table 3), about 19% of the overall vari-
ance was explained by the four predictors in the model. 
COVID-related parenting stress (COVID) was statistically 
significant and positively related to anxiety (β = 0.035, 
p < 0.01). The results indicate that a one unit increase in 
COVID-related parenting stress is expected to increase anxi-
ety by 0.035 after controlling for education level of the par-
ent, income level of the parent, and gender of the parent. 
Additionally, parent’s gender was statistically significant and 
positively related to anxiety (β = 0.729, p < 0.05). The results 
indicated that a female parent, compared to a male parent, 
is expected to increase anxiety by 0.729 after controlling 
for COVID-related parenting stress, education level of the 
parent, and income level of the parent.

In model 2 (see Table 3), about 21% of the overall vari-
ance was explained by the six predictors in the model. Job/
financial security stress (COVID1) was statistically signifi-
cant and positively related to anxiety (β = 0.062, p < 0.05). 
The results indicate that a one unit increase in job/financial 
security stress is expected to increase anxiety by 0.062 after 
controlling for relatedness to family safety/stability stress, 
education level of the parent, income level of the parent, 
and gender of the parent. Additionally, the parent's gender 
was statistically significant and positively related to anxi-
ety (β = 0.788, p < 0.05). The results indicated that a female 
parent, compared to a male parent, is expected to increase 

anxiety by 0.788 after controlling for relatedness to job/
financial security stress, relatedness to family safety/stabil-
ity stress, education level of the parent, income level of the 
parent, and gender of the parent.

For model 3 (see Table 3), about 22% of the overall vari-
ance was explained by the four predictors in the model. 
COVID-related parenting stress (COVID) was statistically 
significant and positively related to psychological distress 
(β = 0.156, p < 0.01). The results indicate that a one unit 
increase in COVID-related parenting stress is expected to 
increase psychological distress (PHQ-4) by 0.156 after con-
trolling for education level of the parent, income level of the 
parent, and gender of the parent.

In model 4 (see Table 3), about 23% of the overall vari-
ance was explained by the six predictors in the model. 
Family safety/stability stress (COVID2) was statistically 
significant and positively related to psychological distress 
(β = 0.144, p < 0.05). The results indicate that a one unit 
increase in relatedness to family safety/stability stress is 
expected to increase psychological distress by 0.144 after 
controlling for job/financial security stress, education level 
of the parent, income level of the parent, and gender of 
the parent. Lastly, moderation analyses (interaction terms 
between a child’s age group and COVID-related parenting 
stress) were performed to test the difference between the 
parents of children under 5 years of age and those of chil-
dren who were 5 years of age and older regarding the asso-
ciation of COVID-related parenting stress and either parent 
anxiety or psychological distress. There was no significant 
difference between parent of children under 5 years of age 

Table 3  Anxiety and 
Psychological Distress as 
Dependent Variables (n = 119)

Dependent variable: Anxiety (model 1 and model 2) and Psychological Distress (model 3 and model 4). 
Significant at .05, S.E (β) = standard error

Model 1 Model 2

β SE β/S.E P-value β SE β/S.E P-value

COVID 0.035 0.012 2.808 0.005
Job/Financial Stress 0.062 0.029 2.172 0.030
Family Stress 0.022 0.016 1.380 0.168
Education level 0.500 0.291 1.717 0.091 0.513 0.269 1.903 0.057
Income level -0.216 0.289 -0.747 0.455 -0.159 0.293 -0.541 0.588
Gender 0.729 0.369 1.975 0.048 0.788 0.374 2.105 0.035
R squared 0.192 0.205
Model 3 Model 4

β SE β/S.E P-value β SE β/S.E P-value
COVID 0.156 0.046 3.370 0.001
Job/Financial Stress 0.183 0.107 1.713 0.087
Family Stress 0.144 0.063 2.293 0.022
Education level 0.519 0.273 1.903 0.057 2.125 1.105 1.923 0.054
Income level -0.284 1.114 -0.255 0.799 -0.159 0.293 -0.541 0.588
Gender 2.428 1.277 1.902 0.057 2.489 1.300 1.915 0.056
R squared 0.224 0.227
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and those of children who were 5 years and older regarding 
the association between COVID-related parenting stress and 
either parenting anxiety (β = 0.003, p = 0.923) or psychologi-
cal distress (β = 0.106, p = 0.255) after controlling for other 
variables in the model.

Addressing Hypothesis 2

To examine the relationship between COVID-related par-
enting stress, nonresponsive parent feeding practices, and 
children’s ability to self-regulate energy intake, a fifth mul-
tiple regression (Table 4) was conducted with eight predic-
tors (COVID-related parenting stress, Distrust in Appetite, 
Reward for Behavior, Reward for Eating, Persuasive Feed-
ing, parent gender, income, and education level) that were 
simultaneously entered to predict self-regulation in eating. 
The model was statistically significant. 32.8% of the overall 
variance was explained by the eight predictors in the model. 
COVID-related parenting stress (COVID) was statistically 
significant and negatively related to self-regulation in eating 
(β = -0.022, p < 0.05). The results indicate that a one unit 
increase in COVID-related parenting stress is expected to 
decrease self-regulation in eating by 0.022 after controlling 
for all the other variables in the model. Additionally, Dis-
trust in Appetite was statistically significant and negatively 
related to anxiety (β = -0.344, p < 0.05). The results indicate 
that a one unit increase in Distrust in Appetite is expected 
to decrease self-regulation in eating by 0.344 after control-
ling for all other variables in the model. Finally, education 
level was statistically significant and positively related to 
self-regulation in eating (β = 0.572, p < 0.05). The results 
suggest that having an associate degree or lower, compared 
to having a bachelor's degree or higher, was more likely to 
increase children’s self-regulation in eating. Lastly, modera-
tion analyses (interaction between a child’s age group and 
COVID-related parenting stress) were performed to test the 
difference between the parents of children under 5 years of 

age and those of children who were 5 years of age and older 
regarding the association between COVID-related parent-
ing stress and children’s self-regulation in eating. There was 
no significant difference between parents of children under 
5 years of age and those of children 5 years and older regard-
ing the relationship between COVID-related parenting stress 
and a child’s ability to regulate energy intake (β = 0.026, 
p = 0.289) after controlling for other variables in the model.

Discussion

Due to the sudden, unexpected, and rapid spread of COVID-
19, families across the nation had to make numerous changes 
to their lifestyles in response to the national shutdown and 
social distancing guidelines (Gruber et al., 2021). Parents 
were confronted with unique COVID-19-specific stressors 
such as the closure of children’s schools and extracurricular 
activities, shutdown of workplaces, possible layoffs, social 
isolation, and risk to the family’s health, which are sources 
of pandemic-specific stress for parents (Calvano et al., 2021; 
Cluver et al., 2020; Dias et al., 2020; Lee et al., 2021; Petts 
et al., 2020). Because of these unique stressors, there was 
a pressing need to identify the effects of COVID-Related 
Parenting Stress on families, including parent mental health 
and children’s ability to self-regulate energy intake. While 
prior literature has documented the effects of general parent-
ing stress on parent mental health (Rolle et al., 2017) and 
children’s ability to self-regulate energy intake (Berge et al., 
2017; Johnson & Birch, 1994; Fisher & Birch, 1999; Fisher 
& Birch, 2002), there was a need to account for the unique 
situational stress that parents were experiencing specifically 
during the COVID-19 pandemic. Hence, the objectives for 
this study were to determine whether COVID-Related Par-
enting Stress was associated with increased parent anxiety 
and psychological distress and to determine whether parents’ 
experiences of COVID-Related Parenting Stress as well as 
their use of nonresponsive feeding behaviors predicted chil-
dren’s ability to self-regulate energy intake.

In support of hypothesis 1, we found a relationship 
between parents experiencing COVID-related parenting 
stress and anxiety (model 1). When we examined two dif-
ferent types of COVID-related parenting stress (COVID-
Related Job/Financial Security Stress and COVID-Related 
Family Safety/Stability Stress) (model 2), we found that 
COVID-Related Job/Financial Security Stress was related 
to anxiety. In models 1 and 2, parent gender was found to 
be a significant control variable in the regression, which 
indicates that mothers, compared to fathers, experience 
a greater increase in anxiety symptomatology while con-
trolling for all other variables in the model. To this point, 
McLean and Anderson (2009) found in their review that 
women report greater risk for anxiety disorders compared to 

Table 4  Children's Self-Regulation in Eating as a Dependent Variable

Dependent Variable: Self-regulation in eating. Significant at .05 and 
.01, S.E (β) = standard error

Predictors β SE β/S.E P-value

COVID -0.022 0.011 -1.989 0.047
Distrust in Appetite -0.344 0.125 -2.756 0.006
Reward for Behavior 0.109 0.100 1.084 0.278
Reward for Eating -0.137 0.138 -0.997 0.319
Persuasive Feeding -0.029 0.157 -0.183 0.854
Education level 0.572 0.228 2.512 0.012
Income level -0.387 0.268 -1.441 0.150
Gender 0.280 0.371 0.754 0.451
R squared 0.328
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men, thus underscoring that gender differences in the devel-
opment of anxiety disorders may play a role in the results 
we obtained between mothers and fathers. COVID-related 
parenting stress was also related to psychological distress 
(model 3). When we examined the two different types of 
COVID-related parenting stress (model 4) (COVID-Related 
Job/Financial Security Stress and Related Family Safety/
Stability Stress), we found that COVID-Related Family 
Safety/Stability Stress was related to psychological distress 
after controlling for COVID-Related Job/Financial Security 
Stress, education level of the parent, income level of the par-
ent, and gender of the parent.

The results of the fifth multiple regression partially sup-
ported hypothesis 2 (Table 3). COVID-related parenting 
stress and Distrust in Appetite were both found to decrease 
the ability to self-regulate energy intake, but parental Dis-
trust in Appetite (β = -0.344, p < 0.05) is more related to 
self-regulation of energy intake than COVID-related par-
enting stress (COVID) (β = -0.022, p < 0.05) based on the 
standardized coefficients. Education was a positive predic-
tor (β = 0.572, p < 0.05) in this model, suggesting higher 
self-regulation in eating for children whose parents had an 
associate degree or lower compared to a bachelor's degree 
or higher.

Nonresponsive feeding behaviors, including Distrust in 
Appetite, Reward for Behavior, Reward for Eating, and Per-
suasive Feeding, were examined in this study (Jansen et al., 
2014). Nonresponsive feeding behaviors are thought to be 
counterproductive to the development of optimal self-regu-
lation of energy intake because they lead children to eat in 
response to factors outside of their own internal feelings of 
hunger and fullness (Black & Aboud, 2011; Daniels, 2019).

Daniels et al. (2015) demonstrated through NOURISH, 
a randomized controlled trial of parent education around 
feeding and healthy eating, that parents can be taught to 
use less nonresponsive feeding strategies with their children 
and to engage in more responsive feeding behaviors even 
over three years later (Daniels et al., 2015). Given the link 
between nonresponsive feeding practices, children’s self-reg-
ulation, and obesity, the interventions have aimed to reduce 
nonresponsive feeding practices. Because interventions 
were effective in the reduction of nonresponsive feeding 
behaviors before COVID-19, they are likely still effective 
now and should be investigated as a way to reduce nonre-
sponsive feeding strategies. The current study also points 
to the management of parent feeding behaviors, especially 
during experiences of parenting stress, as a potential area 
to explore interventions seeking to decrease parents’ use of 
nonresponsive feeding behaviors, which may thus reduce 
the negative impact of nonresponsive feeding behaviors on 
children’s ability to self-regulate energy intake. Findings 
from this study also indicate that researchers interested in 
improving children’s self-regulation of eating and long-term 

health outcomes should not just attempt to help parents with 
specific feeding behaviors but should attempt to help par-
ents more broadly address stressors in their lives because 
such stressors coupled with feeding behaviors may impact 
children’s eating behaviors and long-term health outcomes. 
Managing parent stress may improve children’s eating out-
comes and is a new potential area for researchers and clini-
cians to explore.

Responsive feeding assumes that parents are able to 
respond appropriately to children’s cues within feeding inter-
actions. According to Black and Aboud (2011), responsive 
feeding includes in-the-moment responses to children’s emo-
tions during feeding in emotionally supportive, well-timed, 
appropriate ways. This level of sensitive and responsive 
engagement from parents will, in theory, be threatened any 
time parents are experiencing high levels of stress.

In the current study, COVID-Related Parenting Stress 
was significantly and positively related to both anxiety and 
psychological distress. It is likely that anxiety and psycho-
logical distress are related to the sudden, unprecedented 
changes to parents’ lifestyles as a result of the COVID-19 
pandemic. The unexpected reduction in childcare resources, 
school closures, workplace closures as well as the threat to 
family health are all sources of COVID-Related Parenting 
Stress (Petts et al., 2020; Yoshikawa et al., 2020), which 
is significantly associated with parent anxiety and psycho-
logical distress. When COVID-Related Parenting Stress 
was further divided into two subscales, the results indicated 
that COVID-Related Job/Financial Security Stress was sig-
nificantly and positively related to anxiety while COVID-
Related Family Safety/Stability Stress was significantly and 
positively related to psychological distress. This indicates 
that parental stress around maintaining employment in times 
of mass layoffs (Dias et al., 2020) and workplace closures 
(Petts et al., 2020) is associated with anxiety. On the other 
hand, parents’ stress with keeping their family safe and 
healthy as well as keeping children educated and occupied, 
especially in light of school and extracurricular activity clo-
sures, is associated with psychological distress.

Of the examined nonresponsive feeding behaviors, Dis-
trust in Appetite was significantly and negatively related to 
children’s self-regulation of eating. This is in line with the 
current literature that shows a significant, negative relation-
ship between nonresponsive feeding behaviors and children’s 
ability to self-regulate energy intake (Dev et al., 2017). 
When parents utilize nonresponsive feeding behaviors, 
meaning that parents are not paying attention to or acknowl-
edging children’s internal cues of hunger and fullness, par-
ents do not reinforce children’s innate ability to self-regulate 
how much food they are eating based on their own internal 
cues of hunger and satiety (Dev et al., 2017). Furthermore, 
in this study, COVID-Related Parenting Stress was signifi-
cantly and negatively related to children’s self-regulation of 
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eating. This aligns with the current research that shows that 
parent stress is related to their use of nonresponsive feed-
ing behaviors (Hurley et al., 2008), which is thus related to 
children’s lower ability to self-regulate energy intake. Lastly, 
parent education level was significantly related to children’s 
self-regulation of eating such that parents with an associate 
degree or below had a higher chance of having a child with 
higher self-regulation of eating. This is contrary to what we 
would have hypothesized based on current literature. This 
finding might be due to the impact of the COVID-19 pan-
demic on families, the sample size of our study, and the 
variables we controlled for in this study.

Limitations and Future Directions

Participants self-selected to be in this study. Therefore, 
selection bias is a concern and impacts the generalizability 
of the study. This is a common issue with online surveys 
(Bethlehem, 2010). Another limitation of this study is that a 
large percentage of the parents did not fill out questions per-
taining to their demographic information. The likely reason 
for this is the layout of the survey because questions regard-
ing demographic data appeared at the end of the survey. 
Therefore, significant controls in the regressions should be 
interpreted with caution. Due to sample size limitations, we 
were not able to look at mediation models to see if nonre-
sponsive feeding behaviors mediate the relationship between 
COVID-19 related parenting stress and children’s self-regu-
lation of eating. This is particularly interesting and would be 
an important detail for future researchers to analyze, as pre-
vious studies have found that parents engage in less respon-
sive and less effective general parenting behaviors (Conger 
& Elder, 1994) when they are experiencing stress (Benner 
& Mistry, 2020). One counterintuitive result around study 
controls was found with education; parents having an associ-
ate degree or lower were actually associated with children’s 
higher self-regulation in eating. This result may have to do 
with the simultaneous inclusion of variables in the model or 
with the small number of people who reported their educa-
tion level (among other demographic data) in the survey.

Another limitation is the cross-sectional nature of this 
study. Future researchers should longitudinally examine 
stressors to see how they interact with nonresponsive par-
ent feeding behaviors over time to better understand how 
they contribute to children’s lessened ability to self-regulate 
energy intake. Additionally, it would be ideal to look at the 
links between nonresponsive feeding and parent experi-
ences of stress (in this case, COVID-related parenting stress) 
through observational research, which can capture the intri-
cacies of how parents respond to children in a moment-by-
moment interaction rather than by survey responses.
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