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A B S T R A C T   

Background: The coronavirus disease 2019 (COVID-19) pandemic has caused unprecedented disruptions to the 
lives of families. This study aimed to investigate the impact of pandemic-associated stress on food parenting 
practices including interactions surrounding snacks, and child diet. 
Methods: Parents (N = 318) of 2–12-year old children completed a cross-sectional online survey assessing current 
COVID-19-specific stress, pre-COVID-19 stress, financial stress (e.g. food insecurity), food parenting practices, 
and child snack intake frequency. Structural Equation Modeling was used to model simultaneous paths of re
lationships and test direct and indirect effects. 
Results: Stress, including financial hardship, was higher compared with before the crisis. The majority of children 
had regular mealtimes and irregular snack times. Higher COVID-19-specific stress was associated with more non- 
nutritive use of food and snacks (e.g. emotional and instrumental feeding), but also more structure and positive 
interactions (e.g. eating with or engaging with child around mealtimes). Higher COVID-19-specific stress was 
also associated with greater child intake frequency of sweet and savory snacks, with some evidence for mediation 
by snack parenting practices. 
Conclusion: Our findings indicate that stress associated with the COVID-19 pandemic may be linked to child snack 
intake with potential impacts on child obesity risk, and suggest several modifiable points of intervention within 
the family context.   

1. Introduction 

The coronavirus disease 2019 (COVID-19) pandemic has caused 
unprecedented changes to the lives of families in the US and around the 
globe (Liu, Bao, Huang, Shi, & Lu, 2020; Wang, Zhang, Zhao, Zhang, & 
Jiang, 2020). As the pandemic began to grow, mandatory lockdowns 
with consequent closure of non-essential businesses, kindergartens and 
schools, and cancellation of out-of-home leisure time activities and so
cial gatherings (Fegert, Vitiello, Plener, & Clemens, 2020) forced the 
majority of children and parents to stay at home for a prolonged time. 
Further, due to isolation and contact restriction, parents were deprived 
of many available support systems (e.g. from family members, friends, 
school or other institutions) and resources (e.g. daycare, public libraries) 
(Fegert et al., 2020). Instead, parents, often mothers (Minello, 2020), 
were required to juggle work (from home), childcare, and home 
schooling by themselves (Di Giorgio, Di Riso, Mioni, & Cellini, 2020; 

Fegert et al., 2020). An article in the New York Times fittingly pondered 
the question of whether or not parents can have a child and a job in the 
COVID-19 economy (Perelman, 2020). 

The annual Stress in America poll (American Psychological Associ
ation, 2020) demonstrated an increase in reported stress from the pre
vious year with parents reporting higher stress compared with adults 
without children. Thus, parents are experiencing particularly marked 
pressures during the pandemic (Neubauer, Schmidt, Kramer, & 
Schmiedek, 2020), due not only to pandemic-related uncertainties, but 
also to disruption of habits (Aymerich-Franch, 2020) and daily routines 
of work and life, including schooling schedules (Flesia, Fietta, Colicino, 
Segatto, & Monaro, 2020; Ruiz-Roso et al., 2020). Despite increased 
stress, quarantine (e.g. “shelter-in-place”) and isolation (e.g. social 
distancing) directives have a second, potentially positive consequence – 
families spend more time together. Families are more likely to eat meals 
together at home with family meals being described as “part of the new 
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normal” (Wilkins, 2020). This increases opportunities for parent-child 
interactions involving food. 

‘Food parenting’ practices, i.e. the ways that parents feed their 
children, are associated with child eating behaviors, dietary intake and 
weight (Ventura & Birch, 2008). Vaughn et al.’s (2016) content map of 
food parenting practices distinguishes three constructs: i) coercive 
control, such as using food to control negative emotions of the child or 
applying rigid limits, ii) structure, such as having routines (e.g. 
regarding schedule or family members being present) or monitoring 
child intake, and iii) autonomy support or promotion, such as educating 
the child about nutrition or involving the child in food planning, shop
ping or preparation. While coercive control is hypothesized to be asso
ciated with less desirable child outcomes, structure and autonomy 
support are hypothesized to have beneficial outcomes. 

Recently, a specific focus on snack parenting practices has emerged. 
Snacking is highly prevalent among children (Larson & Story, 2013) and 
contributed up to 28% of daily energy intake in US preschoolers before 
the pandemic (Rudy et al., 2018). Snack foods most commonly 
consumed by US children (2–18 years) are often high in energy-density 
and highly processed, including desserts/sweet and salty foods (Piernas 
& Popkin, 2010). To investigate the character and correlates of 
snack-specific parenting practices, targeted questionnaires have been 
developed (Corsini, Wilson, Kettler, & Danthiir, 2010; Gevers, Kremers, 
de Vries, & van Assema, 2018), with the Parenting around SNAcking 
Questionnaire (P-SNAQ) (Davison et al., 2018) intentionally based on 
the content map of food parenting practices. 

Compared to parents’ food parenting practices during mealtimes, 
Davison et al. (2015) reported that parents frequently had a permissive 
approach to children’s snacking, such as being less likely to have specific 
rules or limits around snacks, showing low involvement in snack regu
lation or context, and engaging in emotion-based provision of snacks. 
Snack choices are less likely to be determined beforehand (i.e. more 
likely to be chosen in the moment), than main meals, which are more 
often pre-planned (Damen, Luning, Fogliano, & Steenbekkers, 2019). 
Complementing this picture, Fisher et al. (2015) showed that parents are 
flexible about the snack food quality and commonly place higher 
importance on behavioral management than provision of nutrition. With 
children of all ages spending more time at home due to the COVID-19 
pandemic, snack parenting practices may therefore assume a more 
prominent role in parent-child food interactions, and have a particularly 
strong potential to impact children’s diets both positively and 
negatively. 

Previous research shows that different types of stress, such as 
parenting stress (Gouveia, Canavarro, & Moreira, 2019), maternal psy
chological stress (Mitchell, Brennan, Hayes, & Miles, 2009; Rodgers 
et al., 2014; Swyden et al., 2017) and economic/financial stress or food 
insecurity (Bauer et al., 2015; Feinberg, Kavanagh, Young, & Prudent, 
2008; Gross, Mendelsohn, Fierman, Racine, & Messito, 2012), can 
impact parents’ food parenting practices. Parents who report more stress 
appear to be at risk of using coercive practices that are less responsive to 
children’s hunger and satiety cues (Hurley, Black, Papas, & Caulfield, 
2008). Stressed parents may also be more likely to use food or snacks as 
coping strategies to manage children’s behavior or emotions. However, 
to date, no study has investigated relationships between stress in par
ents, and snack parenting practices. Similarly, no study has examined 
the association of parents’ stress with food parenting practices that are 
generally perceived as positive (i.e. structure, autonomy support or 
promotion). In the current situation, another pressing question emerges: 
how might stress caused by the COVID-19 pandemic and associated 
lockdown impact the food parenting practices described above (i.e. co
ercive, structure-related, autonomy supportive, snack specific)? 

Further, it is important to test whether stress-induced changes to 
snack parenting might have downstream effects on child snack intake. 
During the COVID-19 pandemic changes in child appetite (e.g. reduced 
appetite) (Orgilés, Morales, Delveccio, Mazzeschi, & Espada, 2020), 
emotional/stress eating (Wilkins, 2020) and more frequent snacking has 

been reported, including increased intake of healthy (e.g. fruit and 
vegetable) but especially fried, sweet and snack foods (Pietrobelli et al., 
2020; Ruiz-Roso et al., 2020). These changes in dietary habits, especially 
changes that last for sustained periods of time and increase intake of 
higher caloric, highly palatable snack foods, could increase children and 
adolescents’ risk of obesity (Larson & Story, 2013). No studies have yet 
investigated whether general food parenting practices or snack-related 
practices – behaviors which may be modifiable and thus potential 
intervention targets – might mediate effects of pandemic-associated 
disruption on children’s intake during the pandemic. 

The current study had three aims. The first was to briefly charac
terize current stress (COVID-19 specific and financial stress) experienced 
by parents due to the pandemic, as well as parents’ food parenting 
practices (i.e. positive mealtime practices, general feeding practices and 
snack parenting practices) during the COVID-19 pandemic. The second 
was to investigate relationships between parents’ COVID-19-specific 
stress and measures of food parenting practices. The third was to test 
whether effects of parents’ COVID-19-specific stress on frequency of 
children’s snack food intake could be partially explained by snack 
parenting practices. We hypothesized that the pandemic would increase 
parent stress levels and that parents would report high levels of food 
interactions with their children, that parents’ pandemic-associated 
stress would be related to food parenting practices, and that snack 
parenting would partly mediate effects of pandemic-associated stress on 
child snack intake. 

2. Methods 

2.1. Study procedure and sample 

An online survey was created via Qualtrics to investigate the impact 
of the COVID-19 crisis on familial health behaviors including eating 
behavior, TV/screen time, physical activity, and sleep. Survey data 
collection was from May 26, 2020 to June 29, 2020. The survey included 
484 questions and took an estimated 60 min for participants to com
plete. Participants were recruited via Amazon’s Mechanical Turk 
(MTurk) and social media. MTurk’s demographic filters (based on 
consistent self-reported answers over time) were used to target in
dividuals of 18 years or more. Parents of 2–12 year-olds were asked 
additional questions relating to their parenthood and child health be
haviors. Instructions were to complete only one survey per family, and 
parents who had more than one child in the study age range were 
instructed to complete questions for their youngest child. Residents of 
New Jersey, Delaware, District of Columbia, and Illinois were initially 
targeted, as those states in the US were under lockdown orders on the 
date the survey was distributed. After the initial survey distribution, the 
survey was extended to include residents of California, Maine, Michigan, 
Nebraska, New Mexico, New York, Oregon, Pennsylvania, Tennessee, 
and Washington, states with regional lockdowns. MTurk users with poor 
survey completion metrics (less than 1000+ approved completed sur
veys or a user-approval rating below 85%) were excluded. MTurk par
ticipants were compensated $6 for the completion of the survey. For 
social media recruitment, research personnel shared the survey link to 
their personal social media accounts. Participants recruited through 
social media were entered into a gift card lottery, where three partici
pants were randomly selected to receive a $20 Amazon gift card. A 
consent statement was provided to all participants at the beginning of 
the survey: “Your completion of this survey will serve as your consent to 
be in this research study.” All methods were approved by the Johns 
Hopkins University Institutional Review Board. In total, 579 participants 
commenced the survey (MTurk = 76%, social media = 24%). Out of the 
579, n = 467 completed the survey in its entirety, with an additional n =
123 completing up to 75% and a further n = 109 completing up to 50%. 
Of the 579 participants, 325 reported being a parent of children aged 
2–12 years old. Seven cases were excluded since children were younger 
than 2 years of age, leaving a total of 318 parents. 
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2.2. Measures 

Participants reported demographic and socio-economic information 
including parent and child age and sex, parent employment status, ed
ucation level, annual household income, relationship status, living ar
rangements, and race/ethnicity. Additionally, participants provided 
brief COVID-19-specific information including whether their own or 
their partner’s work was considered ‘essential’, if they had tested posi
tive for COVID-19, and what effect the pandemic had on regular 
childcare. 

Stress. Information about financial, general and COVID-19-specific 
stress was also obtained. First, financial questions assessed partici
pants’ current and pre-COVID-19 financial situation (responses: ‘cannot 
make ends meet’ to ‘comfortable, with extra’), food insecurity (2-item 
screener by Hager et al., 2010) and receipt of public assistance (e.g. food 
support/stamps). Second, parents indicated how stressed they were in 
general right now, as well as before the pandemic (e.g. “In general, how 
would you rate your level of stress before the COVID-19 crisis?“). Responses 
were scored between 0 and 10, with higher scores indicating more stress. 
Third, parents responded to 16 COVID-19-specific stress items (see Ap
pendix, e.g. “How stressed are you about the following in relation to the 
COVID-19 crisis? - Losing my job, I will get COVID-19, My child will fall 
behind in school”). Response options ranged from 1 = “not at all” to 5 =
“extremely”. All items were averaged and the overall mean COVID-19 
stress score was used in analysis (Cronbach’s alpha = 0.91). 

Food parenting practices: A combination of study-specific and vali
dated instruments was used. A first set of questions aimed to capture 
variability in routines and positive behaviors tied to specific eating oc
casions, or meals. First, parents were asked about the current regularity 
of the child’s eating routine (e.g. “Does your child have a regular time to 
eat dinner?“). Next, parents responded to questions about five positive 
practices for each type of eating occasion (breakfast, lunch, dinner, 
snacks) with items based on subscales of the Comprehensive Feeding 
Practices Questionnaire (CFPQ) (Musher-Eizenman & Holub, 2007). 
Practices included a) parent makes a variety of healthy foods available 
(α = 0.83), b) child helps prepare foods (α = 0.84), c) parent or part
ner/spouse eats together with child (α = 0.69), d) parent engages with 
child during meal (e.g. teaching about nutrition/healthy eating, 
educating child for instance by weighing food together) (α = 0.88), and 
e) parent models healthy eating by eating healthy foods at meals 
themselves (α = 0.83). Response options ranged from 1 = never, 2 =
occasionally, 3 = sometimes, 4 = often, to 5 = always. Scores for each of 
the five practices were averaged across the four meal occasions, and 
higher scores indicated more positive mealtime practices. 

Next, general feeding practices were assessed using the following 
subscales of validated questionnaires: emotional feeding (5 items, e.g. “I 
give my child something to eat if s/he is feeling bored”, α = 0.93) and 
instrumental feeding (4 items, e.g. “I reward my child with something to 
eat when s/he is well behaved”, α = 0.79) from the Parent Feeding Style 
Questionnaire (PFSQ) (Wardle, Sanderson, Guthrie, Rapoport, & Plo
min, 2002), monitoring (4 items, e.g. “How much do you keep track of the 
high-fat foods that your child eats?“, α = 0.92) from the CFPQ, structured 
meal timing (3 items, e.g. “I decide the times when my child eats his/her 
meals”, α = 0.61), structured meal setting (3 items, e.g. “I insist my child 
eats meals at the table”, α = 0.75) and family meal setting (1 item, “My 
child eats the same meals as the rest of the family”) from the Feeding 
Practices and Structure Questionnaire (FPSQ) (Jansen, Williams, Mal
lan, Nicholson, & Daniels, 2016). The response options for all items were 
1 = never, 2 = rarely, 3 = sometimes, 4 = often, and 5 = always. 

Snack parenting practices were assessed with four subscales from the 
Parenting around SNAcking Questionnaire (P-SNAQ) (Davison et al., 
2018): a) emotion-based snack feeding (5 items, e.g. “I give my child a 
snack to improve her mood”, α = 0.90; note: 1 item about giving a snack to 
make child feel less distressed was added), b) restriction of snacks (3 
items, e.g. “I hide snacks from my child”, α = 0.75), c) snack planning and 
routines (3 items, e.g. “I give my child snacks at about the same time each 

day”, α = 0.78), and d) snack rules and limits (4 items, e.g. “I tell my child 
when she can have a snack”, α = 0.86). Response options ranged from 1 =
really not like me, 2 = sort of not like me, 3 = sort of like me, to 4 =
really like me. 

Child diet. Parents answered questions about child diet adapted from 
previously used food frequency questionnaires (Neuhouser, Lilley, Lund, 
& Johnson, 2009; NIH National Cancer Institute, 2020). For the current 
analysis, parent-reported child intake frequencies of sweet snacks (a) 
chocolate or candies [abbreviated going forward to ‘chocolate’], (b) 
cookies, cakes, pies, brownies [‘cookies’], (c) doughnuts, Danishes, 
muffins [‘doughnuts’], (d) ice cream and frozen desserts [‘ice cream’], 
and savory snacks ((a) regular chips, (b) low-fat chips, (c) other salty 
snacks) were used. Response options were adapted to assess the fre
quency of intake over the past seven days, with options ranging from 
never to multiple times per day. Responses to the food items were 
recoded to reflect the frequency of consumption per week (Gregório 
et al., 2017). 

2.3. Data analysis 

Descriptive statistics and bivariate correlations among study vari
ables were examined using SPSS 26 (IBM Corp., Armonk, New York). All 
remaining analyses examining relationships were conducted using 
maximum likelihood estimation with bias-corrected bootstrapping with 
1000 re-samples in Mplus v.6.12 (Muthén & Muthén, 1998–2017). 

First, simultaneous relationships between overall COVID-19-specific 
stress and food parenting measures were examined, while controlling for 
pre-COVID-19 stress level, child age, gender and socioeconomic disad
vantage. For this purpose, we created a socioeconomic disadvantage 
index by summing four dichotomized indicators of relative disadvantage 
to generate a continuous variable (range 0–4) with higher scores 
reflecting more disadvantage (i) lower household income (<$50,000 =
1, ≥ $50,000 = 0), ii) lower education (2-year college degree or less = 1, 
4-year college or graduate degree = 0), iii) food insecurity (yes = 1, no 
= 0), iv) receipt of public assistance (yes = 1, no = 0). 

Next we investigated inter-relationships between COVID-19 stress 
level, snack parenting, and child snacking. Specifically, we tested re
lationships between the four snack parenting practices (i.e. emotion- 
based snack feeding, restriction of snacks, snack planning and routines 
and snack rules and limits), and children’s intake frequency for the 
seven sweet and savory snack types. To this end, the model described in 
the previous paragraph was adjusted in two ways: i) all parent-child 
mealtime practices except for the four snack parenting practices were 
removed, and ii) the model was expanded to include the following seven 
types of snack food: 1) chocolate, 2) cookies, 3) doughnuts, 4) ice cream, 
5) regular chips, 6) low-fat chips, and 7) other salty snacks. These re
lationships were also adjusted for the four covariates, as well as overall 
COVID-19 stress. Mediation analysis (i.e. testing of indirect effects) was 
only performed when snack parenting practices (mediators) were 
significantly associated with both the independent variable (overall 
COVID-19 stress) and either of the outcome variables (child intake fre
quency of sweet and savory snacks), controlling for the independent 
variable. The approach described by Preacher and Hayes (2008) was 
used to test the four mediators (i.e. snack parenting practices) simulta
neously if more than one was associated with the outcome variable in 
the previous step (see Fig. 1). Model fit was evaluated using the 
following indices: Root Mean-Square Error of Approximation (RMSEA <
0.08), Comparative Fit Index (CFI > 0.90), and Tucker-Lewis Index (TLI 
> 0.90) (Hu & Bentler, 1999). The statistical significance of the i) spe
cific indirect effects, ii) total indirect effects (combination of all specific 
indirect effects) and iii) direct effects (independent variable on outcome, 
controlling for mediators) was determined using bias-corrected boot
strapped 95% confidence intervals (MacKinnon, Lockwood, Hoffman, 
West, & Sheets, 2002; Mackinnon, Lockwood, & Williams, 2004). 
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3. Results 

3.1. Stress 

Table 1 shows sample characteristics. A substantial proportion of 
participants indicated that financial strain had increased in comparison 
with before the COVID-19 crisis. For instance, while 44.0% of parents 
reported that their money situation did not change compared with 
before the COVID-19 crisis and 16.4% indicated that it ‘improved’, 
31.1% said it ‘worsened’ and 8.5% reported that it ‘significantly wors
ened’. Prior to the pandemic, 8 (2.5%) families indicated that they could 
not make ends meet which now increased to 23 (7.2%); similarly, 33 
(10.4%) indicated that they previously had to “cut back”, while this had 
now increased to 78 (24.5%). This shift in categories (in addition to 
‘Enough but no extra’: previously 155 [48.7%], now 133 [41.8%]; 
‘Comfortable, with extra’: previously 122 [38.4%], now 84 [26.4%]) 
was significant (χ2 = 151.32, df = 9, p < 0.001). Likewise, food inse
curity and receipt of public assistance significantly increased in com
parison to before the COVID crisis: 76 (24.4% yes now) vs. 70 (22.5% 
yes pre-COVID; χ2 = 66.94, df = 1, p < 0.001) and 62 (19.6% yes now) 
vs. 44 (13.9% yes pre-COVID; χ2 = 186.40, df = 1, p < 0.001) 
respectively. 

Parents reported a significant increase in their general stress level (t 
= − 7.74, p < 0.001), from an average of 3.93 (SD = 2.25, range 0–9.5) 
pre-COVID-19 to an average of 4.97 (SD = 2.69, range 0–10) now. 
Specifically, 11.9% reported no change, 19.5% reported a lower stress 
level now while the majority, 68.6%, reported a higher stress level now 
compared to pre-COVID-19. For the overall COVID-19-specific stress 
score, a mean of 2.69 (SD = 0.90) was recorded with a possible range 
from 1 to 5. As expected, both the pre-COVID-19 and current stress 
levels were significantly positively correlated with the overall COVID-19 
stress score (r = 0.34 and r = 0.59 respectively, both p < 0.001). 

3.2. Food parenting practices during the COVID-19 pandemic 

Despite pandemic-related disruption, most parents reported that 
children had a regular breakfast (n = 236, 78.4%), lunch (n = 235, 
75.6%) and/or dinner (n = 246, 77.7%) time, with few variations be
tween pre-school and school-aged children. In contrast, only 84 (28.6%) 
children had a regular snack time, reflecting 48 (34.5%) pre-school and 
36 (22.6%) school-aged children. Additionally, 8.8% of parents reported 
that they ate meals together three or more times a day with all or most of 
their family members living in their household before the crisis. This 
number increased to 14.5% (χ2 = 228.96, df = 4, p < 0.001) during the 
crisis. 

Table 2 shows means, standard deviations, and child age-related 
differences in parents’ positive mealtime practices, general feeding 
practices, and snack parenting practices. On average, means for the 
positive mealtime practices and structure-related practices (i.e. auton
omy support) were higher than the means of emotional and instrumental 

Fig. 1. Conceptual mediation model including overall COVID-19 stress, four snack parenting practices and child sweet and savory snack intake frequency. Covariates 
are regressed on the mediators and the outcome variables. 

Table 1 
Sample characteristics for parents and their children (N = 318).   

n or 
M 

% or 
SD 

Range 

Child age (years) 6.7 3.1 2–12.9 
Preschool-aged (<6 years) 149 46.9  
School-aged (≥6 years) 169 53.1 

Child sex (female)a 153 48.1  
Parent age 37.7 6.6 24–66 
Parent sex (female) 206 64.8  
Relationship status 

Partnered/married 280 88.1  
Single 19 6.0  
Divorced/separated 19 6.0  

Living arrangements during pandemic 
Living with partner/spouse and children 280 88.1  
Living with children, no partner/spouse 38 11.9  

Number of children currently in household 2.1 1.1 1–9 
Ethnicitya 

Hispanic, Latinx or Spanish origin 27 8.5  
Race 

White 246 77.4  
Asian 23 7.2 
Black or African American 18 5.7 
Hispanic/Latinx 10 3.1 
Native American/Alaska Native 5 1.6 
More than 1 race or other 16 4.9 

Household income (<$50,000)a 74 23.6  
Education level 

No or partial college 17 36.8  
4-year college degree 125 39.3 
Graduate degree 76 23.9 

Employment status 
Full-time employment 204 64.2  
Homemaker (full-time parent) 50 15.7 
Part-time employment 35 11.0 
Self-employed 13 4.1 
Unemployed and seeking work 11 3.5 
Student 4 1.3 
Retired 1 0.3 

Essential worker role (yes) 
Self 100 31.4  
Partner 114 40.7 

Positive COVID-19 test 2 0.6  
Effect on regular childcare 

Self or partner/spouse had to change work schedule 
to care for child (ren) 

122 38.4  

No child in childcare 114 35.8 
Regular childcare was not affected 51 16.0 
Difficulty arranging for childcare 21 6.6 
Pay less for childcare 8 2.5 
Pay more for childcare 2 0.6 

Only six participants indicated different living arrangements prior to the COVID- 
19 pandemic. 

a Prefer not to answer: child gender – 2 (0.6%), ethnicity – 2 (0.6%) and 1 
(0.3%) didn’t know, income – 5 (1.6%). 
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feeding or the snack parenting practices. Out of the 15 practices, 10 
differed between pre-school and school-aged children. School-aged 
children were more likely than pre-school-aged children to help pre
pare foods. Parents (or partners of parents) of pre-school-aged children 
were more likely to eat meals with their children, compared with par
ents (or partners of parents) of school-aged children. Parents of pre- 
school-aged children also reported higher endorsement of all snack 
parenting and general feeding practices compared to parents of school- 
aged children, with the exception of emotional feeding and family meal 
setting. 

3.3. Relationships between overall COVID-19 stress and all food 
parenting practices measures during the pandemic 

Table 3 shows relationships between overall COVID-19 stress and all 
measures of food parenting practices. Overall COVID-19 stress was 
positively associated with the parent or partner eating with the child and 
engaging with the child around mealtimes, emotional and instrumental 
feeding, and all snack parenting practices, while stress was negatively 

associated with making a variety of healthy foods available. COVID-19 
stress was not associated with monitoring child intake, the three 
structure-related feeding practices, children helping prepare foods, or 
parents modeling healthy eating. 

3.4. Relationships between overall COVID-19 stress, snack parenting 
practices and child sweet and savory snack intake frequency during the 
pandemic 

Relationships between snack parenting practices and child sweet and 
savory snack intake frequencies were examined next. Results are pre
sented in Table 4. Emotion-based snack feeding was positively associ
ated with children’s intake frequency of ice cream, regular chips, low-fat 
chips and other salty snacks. Restriction of snacks and snack planning 
and routines were both positively associated with intake frequency of 
low-fat chips. Snack rules and limits, in contrast, was negatively asso
ciated with intake frequency of cookies and low-fat chips. 

Table 5 gives results from tests of direct effects, specific indirect ef
fects, and total indirect effects within the mediation models. The rela
tionship between doughnuts and snack rules & limits was included given 
p = 0.056. Overall COVID-19 stress was directly positively associated 
with intake of all seven sweet and savory snack food types. Two snack 
parenting practices showed a partial mediation effect (i.e. significant 
indirect effect). Higher COVID-19-specific stress was associated with 
more emotion-based snack feeding, which was in turn related to more 
frequent ice cream intake by the children. Higher COVID-19-specific 
stress was also associated with using more snack planning and being 
more likely to have a snack routine, which in turn was related to more 
frequent low-fat chips intake. 

Table 2 
Means and standard deviations for food parenting practices (positive mealtime 
practices, general feeding practices, snack parenting practices) for the total 
sample and separated for pre-school and school-aged children.   

Total sample 
(N = 318) 

Pre-school 
children (n 
= 149) 

School-aged 
children (n 
= 169) 

p- 
valuea 

M SD M SD M SD 

Positive mealtime practices 
Variety of healthy 

food available 
4.03 0.73 4.05 0.63 4.01 0.81 0.667 

Child helps prepare 
food 

2.45 0.99 2.21 1.02 2.67 0.92 <0.001 

Parent or partner/ 
spouse eats with 
child 

3.23 0.77 3.34 0.78 3.13 0.76 0.019 

Parent engages with 
child around 
mealtime (e.g. teach 
about nutrition) 

2.55 1.04 2.56 0.99 2.54 1.08 0.903 

Parent models healthy 
eating 

3.25 0.91 3.26 0.89 3.23 0.93 0.774 

General feeding practices 
PFSQ emotional 

feedingb 
2.04 0.94 2.10 0.97 1.98 0.91 0.249 

PFSQ instrumental 
feeding 

2.12 0.83 2.25 0.80 2.00 0.85 0.007 

CFPQ monitoringc 3.60 1.10 3.86 0.95 3.38 1.17 <0.001 
FPSQ structured meal 

settingd 
3.81 0.92 3.92 0.84 3.72 0.97 0.044 

FPSQ structured meal 
timing 

3.38 0.82 3.55 0.79 3.24 0.81 0.001 

FPSQ family meal 
setting 

3.80 0.99 3.76 1.02 3.83 0.97 0.497 

Snack parenting practices (P-SNAQ)e 

Emotion-based snack 
feeding 

2.22 0.85 2.34 0.86 2.11 0.84 0.017 

Restriction of snacks 2.12 0.92 2.38 0.90 1.89 0.88 <0.001 
Snack planning and 

routines 
2.19 0.85 2.35 0.84 2.06 0.84 0.003 

Snack rules and limits 2.74 0.85 2.88 0.79 2.63 0.89 0.008  

a One-way ANOVA results are presented. Results remained the same when 
group differences were examined with Mann-Whitney U-tests because some 
scales showed a tendency for non-normality. 

b Parental Feeding Style Questionnaire (PFSQ), 1 = ‘never’ to 5 = ‘always’ 
(Wardle et al., 2002). 

c Comprehensive Feeding Practices Questionnaire (CFPQ), 1 = ‘never’ to 5 =
‘always’ (Musher-Eizenman & Holub, 2007). 

d Feeding Practices and Structure Questionnaire (FPSQ), 1 = ‘never’ to 5 =
‘always’ (Jansen et al., 2016). 

e Parenting around SNAcking Questionnaire (P-SNAQ), 1 = ‘really not like 
me’ to 4 = ‘Really like me’ (Davison et al., 2018). 

Table 3 
Associations between overall COVID-19 stress and food parenting practices.   

Overall COVID-19 stress score 

β 95%CI p-value 

Positive mealtime practices 
Variety of healthy food available − 0.17 -.24, 

− .04 
0.008 

Child helps prepare food 0.07 -.05, .20 0.256 
Parent or partner/spouse eats with child 0.15 .02, .24 0.022 
Parent engages with child around mealtime (e.g. 

teach about nutrition) 
0.21 .10, .39 0.001 

Parent models healthy eating 0.05 -.09, .19 0.460 
General feeding practices 
PFSQ emotional feedinga 0.20 .08, .33 0.001 
PFSQ instrumental feeding 0.28 .15, .36 <0.001 
CFPQ monitoringb 0.06 -.07, .22 0.324 
FPSQ structured meal settingc 0.02 -.11, .15 0.772 
FPSQ structured meal timing 0.06 -.05, .16 0.273 
FPSQ family meal setting 0.05 -.09, .19 0.480 
Snack parenting practices (P-SNAQ)d 

Emotion-based snack feeding 0.17 .04, .28 0.011 
Restriction of snacks 0.13 .02, .25 0.025 
Snack planning and routines 0.20 .08, .29 <0.001 
Snack rules and limits 0.16 .04, .26 0.007 

Simultaneously examined and adjusted for child age, pre-COVID-19 stress level, 
SES. 
Model fit: χ2 (df) = 7.40 (6), p = 0.286, RMSEA = 0.03 (0.00-0.08), CFI = 1.00 
and TLI = 0.98. 

a Parental Feeding Style Questionnaire (PFSQ), 1 = ‘never’ to 5 = ‘always’ 
(Wardle et al., 2002). 

b Comprehensive Feeding Practices Questionnaire (CFPQ), 1 = ‘never’ to 5 =
‘always’ (Musher-Eizenman & Holub, 2007). 

c Feeding Practices and Structure Questionnaire (FPSQ), 1 = ‘never’ to 5 =
‘always’ (Jansen et al., 2016). 

d Parenting around SNAcking Questionnaire (P-SNAQ), 1 = ‘really not like 
me’ to 4 = ‘Really like me’ (Davison et al., 2018). 
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4. Discussion 

This study aimed to examine parents’ stress levels in response to the 
COVID-19 pandemic and test if COVID-19-specific stress was associated 
with multiple food parenting practices (positive mealtime practices, 
general feeding practices, snack parenting practices) used by parents 
with their 2-12-year-old children. We additionally examined whether 
snack parenting practices (emotion-based snack feeding, restriction of 
snacks, snack planning and routines, and snack rules and limits) could 
partially explain relationships between COVID-19-specific stress and 
children’s sweet and savory snack food intake frequency during the 
pandemic. Our results suggest that parents experienced increased levels 
of general and pandemic-related stress, and that parents’ overall COVID- 
19-specific stress was associated with greater use of non-nutritive 
feeding behaviors but also with greater efforts to plan and create rou
tines around meals or snacks, and with positive interactions during 
eating occasions. We additionally found that children’s intake of sweet 
and savory snacks was associated with snack parenting practices, as well 
as directly related to the parent’s level of COVID-19 stress. 

Our observations relating to stress replicate those of others. Specif
ically, families in the current sample reported increased general stress 
compared with before the COVID-19 pandemic (see also Orgilés et al., 
2020). Current stress due to COVID-19-specific circumstances was also 
evident in parents, and captured here by our composite COVID-19 stress 
measure. 

As anticipated, high rates of eating meals together as a family were 
observed, potentially as a result of increased parental presence in the 
home due to remote working and childcare responsibilities – 38.4% of 
our sample reported that they or their partner had to change their work 
schedule to care for the child themselves. Since family meals have been 
associated with beneficial effects on child diet (albeit inconsistently, 
Fink, Racine, Mueffelmann, Dean, & Herman-Smith, 2014), this high
lights a possible positive impact of pandemic-associated lockdown. 
However, it should be noted that while this change may have positive 
effects for some families, it can also act as a stressor. For example, if 
children cannot participate in lunches and snack time at school or 
childcare, these mealtimes now have to be “covered” at home, 
increasing food costs and time demands on parents. 

Notably, the majority of families (>75%) ensured that children had 

Table 4 
Associations between snack parenting practicesa and child sweet and savory intake frequencies, adjusting for overall COVID-19 stress and other covariates.   

Emotion-based snack 
feeding 

Restriction of snacks Snack planning and 
routines 

Snack rules and limits 

β 95%CI p- 
value 

β 95%CI p- 
value 

β 95%CI p- 
value 

β 95%CI p- 
value 

Sweet snacks 
Chocolate or any other types of candy (examples: 

M&Ms, candy bars, jelly bellies, dummies, and 
lifesavers) 

0.10 − 0.11, 
1.64 

0.086 0.16 − 0.11, 
2.30 

0.075 0.05 − 0.61, 
1.29 

0.486 − 0.07 − 1.48, 
0.38 

0.244 

Cookies, cake, pie, or brownies 0.06 − 0.30, 
0.78 

0.384 0.11 − 0.27, 
1.07 

0.244 0.04 − 0.35, 
0.65 

0.558 − 0.15 − 1.11, 
− 0.04 

0.036 

Doughnuts, sweet rolls, Danish, muffins, pan 
dulce, or pop-tarts 

0.05 − 0.16, 
0.70 

0.218 0.05 − 0.51, 
1.00 

0.523 0.11 − 0.14, 
1.30 

0.116 − 0.10 − 1.08, 
0.01 

0.056 

Ice cream or other frozen desserts 0.13 0.15, 
0.92 

0.006 − 0.03 − 0.55, 
0.29 

0.547 0.05 − 0.28, 
0.72 

0.391 0.01 − 0.38, 
0.45 

0.874 

Savory snacks 
Regular potato chips, tortilla chips, corn chips and 

puffs (such as all flavors of Ruffles, Lays, 
Pringles, Doritos, Fritos, Cheetos) 

0.11 0.13, 
1.23 

0.015 0.05 − 0.45, 
1.02 

0.449 0.07 − 0.38, 
1.22 

0.303 − 0.09 − 1.23, 
0.08 

0.087 

Low-fat or non-fat potato chips, tortilla chips, and 
corn chips (such as Baked Lays, Reduced-fat 
Doritos, Fat-free Pringles) 

0.08 0.02, 
0.89 

0.039 0.17 0.20, 
1.50 

0.011 0.15 0.29, 
1.40 

0.003 − 0.10 − 1.03, 
− 0.04 

0.036 

Other salty snacks (like cheese nibs, Chex mix, 
goldfish crackers, Ritz bitz) 

0.10 0.06, 
1.16 

0.031 0.040 − 0.48, 
0.93 

0.535 0.09 − 0.25, 
1.35 

0.174 − 0.09 − 1.16, 
0.11 

0.104 

Adjusted for child age, pre-COVID-19 stress level, SES and overall COVID-19 stress. 
Model fit: χ2 (df) = 7.40 (6), p = 0.286, RMSEA (90%CI) = 0.03 (0.00-0.08), CFI = 1.00 and TLI = 0.98. 

a Parenting around SNAcking Questionnaire (P-SNAQ), 1 = ‘really not like me’ to 4 = ‘Really like me’ (Davison et al., 2018). 

Table 5 
Direct and indirect effects of overall COVID-19 stress on child sweet and savory 
snack intake frequencies through snack parenting practicesa (N = 318).  

Mediation model Effect β 95%CI p-value % variance 
explainedb 

Chocolate Direct 0.12 0.00, 
1.75 

0.050 9.5 

Cookies Direct 0.17 0.26, 
1.02 

0.001 8.2 

Snack rules Indirect − 0.02 − 0.05, 
0.00 

0.086  

Doughnuts Direct 0.17 0.37, 
1.29 

<0.001 12.2 

Snack rules Indirect − 0.02 − 0.04, 
0.00 

0.110  

Ice cream Direct 0.13 0.08, 
0.89 

0.019 10.0 

Emotion-based 
snack feeding 

Indirect 0.02 0.00, 
0.04 

0.050  

Chips Direct 0.21 0.55, 
1.99 

0.001 13.5 

Emotion-based 
snack feeding 

Indirect 0.02 − 0.00, 
0.04 

0.073  

Low-fat chips Direct 0.25 0.51, 
2.07 

0.001 20.4 

Emotion-based 
snack feeding 

Indirect 0.01 − 0.00, 
0.03 

0.087  

Restriction of 
snacks 

Indirect 0.02 − 0.00, 
0.04 

0.066  

Snack planning Indirect 0.03 0.01, 
0.05 

0.009  

Snack rules Indirect − 0.02 − 0.03, 
0.00 

0.106  

Total indirect 0.05 0.01, 
0.09 

0.018  

Salty snacks Direct 0.25 0.69, 
2.14 

<0.001 9.5 

Emotion-based 
snack feeding 

Indirect 0.02 − 0.00, 
0.03 

0.088   

a Parenting around SNAcking Questionnaire (P-SNAQ), 1 = ‘really not like 
me’ to 4 = ‘Really like me’ (Davison et al., 2018). 

b Based on overall COVID-19 stress, mediators and covariates (child age, pre- 
COVID-19 stress level, SES). 
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regular breakfast, lunch and/or dinner times, while less regularity was 
seen for snacks, potentially implying that parents provided snacks at 
random times or following certain cues (e.g. to manage emotions or as 
reward for behavior). Ensuring to have regular meals is in line with the 
‘structured days hypothesis’ (Brazendale et al., 2017) and recommen
dations emphasized during the COVID-19 pandemic to establish and 
keep a routine and structure to children’s days as far as possible 
(Romero, López-Romero, Domínguez-Álvarez, Villar, & 
Gómez-Fraguela, 2020; UNICEF, 2020). Along the same lines, mean 
scores for the structure-related food parenting practices, but also 
parental modeling of healthy eating, were higher than the coercive 
practices, with monitoring levels being comparable to previous samples 
of US parents (Musher-Eizenman, de Lauzon-Guillain, Holub, Leporc, & 
Charles, 2009). Structure-related practices were unrelated to COVID-19 
stress. Together our findings suggest that parents frequently use struc
ture within the meal environment, and these positive practices may be 
less influenced by COVID-19-related stress compared to other food 
parenting practices, despite severe disruptions to general schedules and 
shifts in daily routines during the pandemic. 

Differences between pre-school and school-aged children were seen 
for several food parenting measures. School-aged children were more 
likely to help prepare foods at mealtimes, likely reflecting their greater 
autonomy and skills in comparison with pre-school-aged children. As 
younger children require more guidance, parents of the pre-school-aged 
group were more likely to eat with their child, provide more structure 
around meals in general and snacks specifically, and restrict snacks. 
Additionally, parents in the current study reported higher scores of 
instrumental feeding and emotion-based snack feeding for this age 
group, which may reflect the increased risk of behavioral problems 
observed in preschool children during the pandemic (Romero 2020). 
Further, use of snacks to reward and soothe was more prevalent in this 
age group (Blaine et al., 2015). Previous studies have similarly shown 
less frequent use of restrictive feeding practices (Gray, Janicke, Wistedt, 
& Dumont-Driscoll, 2010) and use of rewards (Haszard, Williams, 
Dawson, Skidmore, & Taylor, 2013) for older children. 

The positive associations we observed between overall COVID-19- 
associated stress and emotional and instrumental feeding and restrict
ing snacks are in line with previously demonstrated relationships be
tween “regular stress” and coercive food parenting practices. In our 
sample, parents reporting high levels of COVID-19-specific stress relied 
more on practices that were less responsive to their children’s hunger 
and satiety cues and may be more dependent on the current situation (e. 
g. conflict resolution). El-Behadli, Sharp, Hughes, Obasi, and Nicklas 
(2015) posit that stress effectively interferes with parents’ ability to 
provide appropriate parenting or feeding. This may also explain why 
parents reporting higher levels of COVID-19 stress were less likely to 
provide a variety of healthy foods at meals. Alternatively, parents 
experiencing higher levels of COVID-19 stress may be more likely to use 
coercive as well as structure-related food parenting practices to 
compensate for other areas of their lives where they feel a loss of control 
or predictability, which has been shown to play a significant role in the 
experience of perceived stress in the current crisis (Flesia et al., 2020). 
This may explain why higher COVID-19 stress scores were associated 
with more snack planning & routine, and snack rules & limits. Due to the 
disruption of daily life captured by our measure of COVID-19 stress, 
parents reporting higher stress levels may also have been required to 
engage more in such food parenting practices, as well as to eat more 
frequently with the child and engage more frequently with children 
around mealtime (e.g. teaching about nutrition, cooking/planning 
meals). Indeed, when comparing the group who had to (and was able to) 
change their work schedule to care for their child with the 5 other 
response options listed in Table 1, the former group reported higher 
stress levels but also engaging with the child around meals more (data 
not shown). In contrast, before the crisis, these tasks may have been 
fulfilled by teachers or out-of-home caretakers who provided a struc
tured meal routine, potentially including breakfasts, lunches and snacks. 

In some cases this obligation may have been a source of 
pandemic-associated stress for parents, driving the cross-sectional re
lationships we saw here. 

Our analyses of relationships between snack parenting practices and 
child snack intake frequencies revealed that emotion-based snack 
feeding was positively associated with children’s intake frequency of ice 
cream, regular chips, low-fat chips and other salty snacks after adjust
ment for covariates and simultaneous modeling. While this cross- 
sectional analysis cannot establish a causal relationship, our results 
confirm that parents give their children a variety of snack foods to 
improve their mood and suggest that emotion-based snack feeding may 
result in a net increase in intake of those foods. In contrast, those parents 
that reported higher scores on snack rules & limits reported lower child 
snack intake frequencies. This effect was significant for cookies and low- 
fat chips, and approached significance for doughnuts and regular chips 
(p = 0.056 and 0.087), and is consistent with evidence suggesting that 
structure and monitoring has positive effects on children’s intake 
(Davison et al., 2018). Finally, snack planning and routine as well as 
restriction were positively associated with low-fat chip intake fre
quency. These relationships may reflect parents’ efforts to create a 
healthy profile of child intake by planning healthier snacks for their 
child and restricting high-fat foods in favor of lower fat versions. 
Notably, no previous studies have related snack parenting practices 
measured with the P-SNAQ to child food intake. 

Our conceptual model hypothesized a sequential chain of direct and 
indirect effects from parental COVID-19 stress and snack parenting on 
child intake frequency. Findings suggested that the level of COVID-19 
stress experienced within families was directly positively associated 
with child snack intake frequencies of all sweet and savory foods. 
Interestingly, no relationship between stress and child fruit intake was 
seen (data not shown), implying that these direct associations may be 
specific to sweet and savory snack foods, the most common snack foods 
in the US (Piernas & Popkin, 2010). Two relationships were partially 
mediated by snack parenting practices. Higher COVID-19 stress was 
associated with more emotion-based snack feeding, which in turn was 
related to more frequent child ice cream intake. Higher COVID-19 stress 
was also associated with using more snack planning and routine, which 
in turn was related to more frequent low-fat chips intake by the child. 
Parents’ perceptions and behaviors around low-fat chips should be 
further investigated in future studies. However, the current result may 
reflect a phenomenon such that parents experiencing stress associated 
with pandemic-induced increases in childcare obligations – for example, 
dealing with children at home while simultaneously working at home – 
are obliged to exercise more control of snacks, and these parents offer 
snack options perceived as healthier, in this case low-fat chips. Taken 
together, our results suggest that parents experiencing high levels of 
COVID-19 stress implement different snack parenting practices; they use 
snacks to manage children’s emotions, and they (newly) create a snack 
schedule and set up a routine. Di Giorgio et al. (2020) argue that chil
dren need structured and pre-planned days to help them adapt to the 
new circumstances created by the pandemic. Further, parents have re
ported COVID-19 pandemic confinement induced boredom in children 
along with other symptoms such as difficulty concentrating, irritability, 
restlessness, loneliness, and nervousness (Orgilés, Morales, Delveccio, 
Mazzeschi, & Espada, 2020). Parents may therefore set snack schedules 
and routines partly in response to increased boredom and related 
behavior in children. 

On the whole, COVID-19 stress and parental snack practices 
explained a relatively small amount of variance in intake frequency. 
Unmeasured factors may contribute to children’s snacking in times of 
COVID-19, and potentially mediate the effect of stress. One such factor 
may be the child’s own stress level and related emotional symptoms. 
Child boredom and stress were shown to increase due to COVID-19 
confinement (Ruiz-Roso et al., 2020), as well as difficulties with 
following daily routines, self-control and self-regulation in 2-5-year-olds 
(Di Giorgio et al., 2020). Similarly, children’s craving for 
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‘hyperpalatable comfort foods’ (Gallo, Gallo, Young, Moritz, & Akison, 
2020) and emotional eating behaviors may increase within a stressful 
home environment and thus lead to higher intake of these foods. 
Consistent with this, maternal and child eating behaviors, besides 
parental feeding, have previously been suggested as potential pathways 
linking stress and child nutrition/obesity (El-Behadli et al., 2015). 
Confinement could lead to frequent snacking and irregular eating be
haviors due to stress or boredom (Ruiz-Roso et al., 2020) or simply offer 
more opportunities to snack while being at home (Gallo et al., 2020). 
Regrettably, Pietrobelli et al. (2020) and an article in the New York 
Times (Creswell, 2020) reported that homes during lockdown appear to 
be stocked with ultra-processed and caloric dense foods. Hence, this 
obesogenic home food environment may be contributing to overeating 
and weight gain in children. 

Our findings of direct effects of COVID-19-specific stress on child 
intake are in contrast to some other results reporting effects of general 
stress. Berge et al. (2018) focused on chronic stress and did not find a 
significant association with parents serving more desserts to their 
5-7-year-olds. Webb (2018) examined the relationship between family 
stress when children were 3 years of age and found no direct or indirect 
(via parent-child relationship) associations with consumption of sugary 
snacks at 5 years. Our results may be different due to the immediate, 
acute nature of COVID-19 related stress, which may of course turn into 
chronic stress for some families. Our findings could also be driven by 
factors unique to the pandemic. For example, our COVID-19 stress 
measure likely captured the stress associated with removal of many 
non-food related sources of entertainment in family life, making parents 
more likely to stock less healthy food in the house for the whole family 
(increasing availability and accessibility of those foods to children) 
(Adams, Caccavale, Smith, & Bean, 2020), and more likely to use food as 
a fun activity or ‘treat’ for children – a phenomenon that may not have 
been captured in our measure of emotion-based snack feeding. 

Our results have practical implications. For example, we have shown 
that COVID-19 stress experienced within the family has direct and in
direct associations with higher child snack intake frequency, while 
others have linked parenting distress assessed during the pandemic with 
other negative child outcomes (e.g. conduct disorder) (Romero et al., 
2020). Increased stress experienced in families during the pandemic is, 
therefore, of concern for children’s mental as well as physical health and 
requires intervention. Our results suggest that recommendations for 
reducing negative quarantine impacts should include evidence-based 
information to help reduce stress or interrupt the path by which stress 
leads to non-optimal feeding practices. Others have proposed wide 
dissemination of stress management programs for parents and children 
(Domínguez-Álvarez, López-Romero, Isdahl-Troye, Gómez-Fraguela, & 
Romero, 2020) and implementation of special (psychological) support 
programs for families, especially targeted to sustain working parents and 
fostering positive child management (e.g. care and schooling) (Di 
Giorgio et al., 2020). Recommendations regarding the most suitable 
food parenting practices in times of a crisis could be added to the UNI
CEF Coronavirus (COVID-19) parenting tips (Cluver et al., 2020; UNI
CEF, 2020). 

Further research is necessary to quantify the impact of the COVID-19 
pandemic on children and their families. It is not clear if the changes 
reported here and in other research will persist or reverse when lock
downs are removed and children return to school or childcare. Research 
based on chronic stress suggests that parents might adapt their feeding 
practices to the ‘new normal’ in response to ongoing stressors or threats 
(Berge et al., 2018), instead of implementing quick-fixes (e.g. easier 
meal options) in response to acute stress. The long term impact of 
COVID-19 on parental feeding practices is yet to be determined, and will 
likely depend heavily on the duration of the pandemic itself. Research 
will also need to determine long- as well as short-term effects not only on 
eating and dietary habits but on body weight, which could additionally 
be influenced by other behaviors such as sleep, physical activity and 
screen time. 

Our study had strengths and limitations. Data was collected later in 
the initial lockdown phase which allowed for assessment of variables of 
interest in relation to pandemic-related stressors that may not have been 
immediately present, such as unemployment, financial hardship, con
tracting the virus. Measures of financial strain indicated substantial 
variation within our sample, supporting generalizability of our results to 
populations ranging in socioeconomic status. Our sample size allowed 
application of structural equation modeling. However, data were cross- 
sectional and based on parental self-report and therefore may be biased 
by subjective recollection about change compared with pre-COVID-19. 
Reliance on an online survey method did not allow for verification of 
data (e.g. respondents actually caring for children in the target age 
group), and indirectly added ‘having internet access’ to the eligibility 
criteria. Although financial hardship was present, our sample was 
weighted towards wealthier, more educated families (mostly college 
graduates), and the majority of respondents were white. Our findings 
may be less applicable to racial and ethnic minorities of low SES families 
living in different geographic regions. Finally, we did not ask families 
detailed questions about their current as well as pre-COVID-19 childcare 
arrangements or children’s school attendance. Therefore, we were not 
able to determine the specific impact of changes in school attendance, 
for instance, to families’ meal routines. However, 24.5% of our sample 
reported eating meals together a little more, and 9.7% much more, 
compared to before the COVID-19 crisis, while 7.6% said that they ate 
meals together a little/much less. 

Limitations notwithstanding, our results suggest that during the first 
wave of the COVID-19 pandemic, parents experienced increased levels 
of stress, and this stress was associated with the way they interacted with 
their children around food. Specifically, parents reporting higher 
pandemic-associated stress reported more use of food to manage their 
children’s emotions (coercive) but also more efforts to plan and create 
routines around meals or snacks (structure), and more positive in
teractions in terms of eating and engaging with their children around 
mealtime (autonomy support). Children’s intake of sweet and savory 
snacks was higher when parents reported greater pandemic-associated 
stress, and was associated with snack parenting practices. Support and 
guidance for parents is therefore warranted, to protect children’s 
nutritional health during the pandemic. 
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