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A B S T R A C T   

Background: During the COVID-19 pandemic, many mothers and fathers have spent more time at home with their 
children, warranting consideration of parenting practices around food during the pandemic as influences on 
obesogenic eating behaviors among children. Structure-related feeding practices, particularly around snacking, 
may be particularly challenging yet influential in the pandemic setting. Parent sex and levels of feeding-related 
co-operation among parents (co-feeding) are understudied potential influences on parent-child feeding 
relationships. 
Methods: We investigated relationships between structure-related parent feeding and child food approach be
haviors during the COVID-19 pandemic, while considering potential moderating influences of parent sex and co- 
feeding levels. An online survey was completed by 318 parents (206 mothers and 112 fathers) of 2-12-year-olds 
who were living in states with statewide or regional lockdowns in May/June 2020 within the US. Mothers and 
fathers were drawn from different families, with each survey corresponding to a unique parent-child dyad. 
Parental stress/mental health, co-feeding (Feeding Coparenting Scale), structure-related food and snack 
parenting (Feeding Practices and Structure Questionnaire and Parenting around SNAcking Questionnaire), and 
child eating behaviors (Child Eating Behaviour Questionnaire) were assessed. Relationships of parents’ structure- 
related food and snack parenting practices with their child’s emotional overeating and food responsiveness 
behaviors were examined using structural equation modelling. Further, we investigated whether these relations 
were moderated by parent sex or level of co-feeding. 
Results: Parent sex differences were seen in parental stress, mental health, and co-feeding, but not in structure- 
related food and snack parenting or child food approach eating behaviors. Structure-related food parenting was 
negatively associated with emotional overeating. However, structure-related snack parenting was positively 
associated with emotional overeating and food responsiveness. While regression paths varied between mothers 
vs. fathers, as well as by co-feeding levels, neither parent sex nor co-feeding levels significantly moderated re
lationships between parent feeding and child eating variables. 
Conclusions: Future studies of food and snack parenting and co-operation in relation to feeding among mothers 
and fathers within a familial unit may be critical to identify intervention strategies that draw on all family re
sources to better navigate future disruptive events such as the COVID-19 pandemic.   
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1. Introduction 

1.1. Food parenting and child eating behavior during the COVID-19 
pandemic 

The coronavirus disease (COVID-19) pandemic caused unprece
dented changes to familial routines in the US and globally [1,2]. 
Mandatory lockdowns and business/school closures [3] required many 
parents to stay at home with their children for a prolonged time, espe
cially during the early stages of the pandemic [3]. As a consequence, 
parents and children spent more time together during meals than they 
usually would [4,5], increasing the potential impact of food parenting 
practices, especially in the home environment, on obesogenic behaviors 
among children such as overeating or excess consumption of unhealthy 
foods [6–8]. Food parenting practices have been shown to impact chil
dren’s current and future weight status as well as child eating behaviors 
[9–11]. Importantly, food parenting practices represent modifiable 
factors, being responsive to situational and psychosocial factors such as 
pandemic-related stress [12] but also to change via intervention [13, 
14], making them a potential leverage point for decreasing obesogenic 
impacts of pandemic-associated disruption on children. 

1.1.1. Studies of food parenting and child eating behavior during the 
pandemic 

Several studies have investigated food parenting and child eating 
during the pandemic. One study found that more than 50% of a sample 
of parents with children aged 18 months – 5 years indicated changed 
eating and meal routines since the beginning of the pandemic [5]. Eating 
more snack foods and spending more time cooking were reported as the 
most frequent changes. Philippe et al. [12] additionally reported that 
parents of children aged 3-12 years cooked more (home-made meals, 
with their child). Adams et al. [15] found that in parents of children 
aged 5-18 years, coercive practices, such as restrictive feeding and 
pressure to eat, but also monitoring of children’s food intake, a less 
controlling practice, increased from pre-COVID to a first pandemic 
assessment point and then either returned to pre-COVID levels 
(restrictive feeding, pressure to eat) or plateaued (monitoring) at a 
second pandemic assessment point, highlighting the pronounced impact 
of the early pandemic period. Notably the majority of research (either 
during the pandemic or before) on this topic thus far has focused on 
coercive practices, i.e., practices that are less responsive to children’s 
hunger and satiety cues. 

1.1.2. Structure-related food parenting practices as a potential influence on 
child eating behavior during the pandemic 

Far fewer studies of food parenting either during the pandemic or 
pre-pandemic have taken a strength-based approach (i.e. focusing on 
practices associated with positive outcomes rather than those associated 
with negative outcomes) by investigating the role of structure-related 
food parenting practices [16]. Structure within the meal environment 
has been proposed as beneficial for the development of healthy eating 
patterns [17,18], especially in combination with responsive feeding 
[19] (i.e., authoritative feeding). Structure-related food parenting 
practices, such as Structured Meal Setting (e.g. insisting child eats at 
table), Structured Meal Timing (e.g. parent decides on timing of meals) 
and Family Meal Setting (i.e. child eats same meals as rest of family) 
assessed with the Feeding Practices and Structure Questionnaire (FPSQ) 
[20,21], have been previously associated with child eating behaviors 
including lower food fussiness and higher self-regulation in eating 
[22–26]. However, less is known about relationships with the food 
approach behaviors food responsiveness and emotional overeating, 
those eating behaviors characterized by a greater interest in food. 

Consistent with a recognition that structure is generally beneficial 
for children, UNICEF published Coronavirus (COVID-19) parenting tips 
[27,28] recommending the provision of daily structured routines for 
children. Yet, in the study by Philippe et al. [12], the authors found that 

parents reported adopting more permissive food parenting practices 
since the start of the pandemic which included having fewer rules, 
allowing children to be more autonomous, and greater use of food for 
soothing. The authors additionally reported that during the lockdown, 
significant increases in child appetite, food enjoyment, food respon
siveness and emotional overeating were seen. These results suggest that 
structure-related food and snack parenting could influence children’s 
food approach during the pandemic. However, structure-related food 
and snack parenting were not distinguished in this study, and relation
ships between food parenting and child eating not directly tested. 

1.2. Parent sex and co-operation around feeding: potential modifiers of 
parent-child feeding relationships during the COVID pandemic 

Pandemic-associated disruption has not affected all individuals 
equally. For example, evidence suggests that stress and mental health 
struggles may have been uniquely exacerbated for parents [29,30] and 
children [31–33]. Parents, especially mothers [34,35], have assumed 
additional child care and schooling responsibilities [3,36], resulting in 
increased parenting-related exhaustion and decreased parental resil
ience [37,38]. For some families, the pandemic has highlighted or 
altered relations within co-parenting partnerships, by increasing or 
otherwise altering the time that partners spend together parenting their 
children, and/or foregrounding unequal or sub-optimal dynamics 
around caregiving responsibilities from one or both partner’s perspec
tive [39]. When considering relationships between food parenting 
practices and child outcomes, it may therefore be important to recognize 
the contribution of potential sex differences in pandemic experience, 
and of within-family cooperation around feeding, to parent-child 
feeding relationships. 

1.2.1. Parent sex differences in food parenting 
A limited number of studies have reported differences between 

mothers and fathers in the use of structure-related food parenting 
practices or other positive parent-child mealtime interactions (e.g., au
tonomy support practices). Pratt et al. [17] reported that mothers of 
children aged 2.5-7.5 years indicated higher engagement in both 
structure-related (e.g., clear rules) and autonomy supportive (e.g., 
responsive feeding) food parenting practices and more responsibility for 
food parenting compared to fathers, while fathers were more likely to 
use coercive food parenting practices (e.g., emotion regulation) than 
mothers. Hendy et al. [40] also found that fathers (child mean age 4.5 
years) were more likely to use coercion/forceful food parenting prac
tices (e.g., insisting on eating) than mothers, while mothers were more 
likely to provide structure and autonomy support (i.e., limit snacks, 
make fruits and vegetables available, encourage balance and variety in 
eating, use persuasion positively to convince children to eat their meals). 

1.2.2. Parent sex differences in food parenting during the pandemic 
As far as we are aware, no studies have reported on parent sex dif

ferences relating to food parenting as measured during the COVID 
pandemic, similar to non-pandemic times where the majority of related 
investigations focuses on mothers [41,42]. Due to pandemic-associated 
factors, fathers may spend more time at home and become more 
involved in child feeding responsibilities [39]. Alternatively, they may 
become less involved in feeding if they work more or outside the home, 
or are unable to fulfill childcare responsibilities due to pandemic-related 
stressors and mental health issues [43,44]. In terms of structure-related 
feeding practices, Pratt et al. [17] speculated that a parent with lower 
food parenting responsibility potentially has less experience or knowl
edge about implementing positive practices, such as structure and au
tonomy support. Additionally, when mothers and fathers take on greater 
responsibility for food parenting, they might exercise preferences for 
different levels of structure-related food parenting. Furthermore, it is 
possible that effects of structure on children’s eating behavior may differ 
depending on the parent. For example, fathers may implement structure 
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differently in terms of specific practices, and/or children may respond 
differently to structure as imposed by fathers compared to mothers due 
to the child’s differing relationship and non-food related experiences 
with their father as opposed to their mother. Further investigation of 
food parenting during the COVID-19 pandemic in fathers and mothers is 
therefore warranted. 

1.2.3. Cooperation in food parenting 
Implementing structure within the home environment and around 

mealtimes requires that parents are cooperative and coordinated, share 
leadership/tasks, work as team and support each other in setting up 
routines, rules, and limits, all of which form the key characteristics of 
coparenting [45,46] or coparenting in the feeding context more specif
ically (i.e., co-feeding) [47–51]. Two recent publications have shown 
that co-parenting quality is related to food parenting practices [52,53]. 
However, neither study examined how feeding co-parenting or 
‘co-feeding’ is related to structure-related food parenting practices, or if 
it is a moderator of relationships between food parenting and child 
eating behaviors. Since pandemic-associated alterations to the family 
landscape and parental role-sharing have the potential to turn into long 
lasting habits, an examination of this kind in pandemic times may have 
extended relevance to child outcomes. 

1.3. The current study 

The overarching goal of the current study was to investigate re
lationships between structure-related parent feeding and child food 
approach behaviors in the context of the COVID-19 pandemic while 
considering potential moderating influences of parent sex and co- 
feeding levels on these relationships. For this analysis we used an on
line survey (see [54–56] for further details) that collected data from 
mothers and fathers drawn from different families, with each survey 
corresponding to a unique parent-child dyad. 

In our first investigation of parent-child interactions [57] using this 
survey data, we found that higher parental COVID-19-specific stress was 
associated with more non-nutritive use of food and snacks (e.g., using 
food to reinforce behavior), more positive food-related parent-child in
teractions (e.g., eating together with child), and more structure-related 
snack parenting practices. COVID-19-specific stress was also associated 
with greater child intake frequency of snacks (sweet and savory), with 
some evidence for mediation by snack parenting practices [57]. 

For the current study we adopted a strength-based approach, with a 
focus on structure-related practices. Our rationale was that these results 
could inform as to which feeding practices parents should use, rather 
than which to avoid. Further, rather than child diet, we examined 
obesogenic child eating behaviors, which are hypothesized to be 
enduring predictors of dietary intake [58,59]. We assessed both general 
food parenting and parenting around snacks, which may be particularly 
pertinent during unstructured pandemic time at home. Finally, we 
included two moderators, parent sex and parent co-feeding level, which 
were not considered in our previous publication [57], or other pandemic 
research. 

We first explored as a preliminary step any reported parent sex dif
ferences during the COVID-19 pandemic in co-feeding, structure-related 
food and snack parenting practices, and perception of child eating be
haviors in a sample of parents with children aged 2-12 years (Aim 1). 
Differences in parental stress/mental health, demographic, socioeco
nomic and anthropometric characteristics were also examined (Aim 1). 
Next, we investigated if structure-related food and snack parenting 
practices were related to food approach eating behaviors in children (i. 
e., food responsiveness and emotional overeating) during the pandemic 
(Aim 2). Finally, we tested whether these relationships differed by 
parent sex and/or reported levels of co-feeding (Aim 3). We hypothe
sized that provision of structure (e.g., having rules and routines) would 
be associated with lower food approach eating behaviors in children. 

2. Materials and Methods 

2.1. Study procedure and sample 

Data presented here were gleaned from a larger study investigating 
the impact of COVID-19 on familial health behaviors via an online 
survey (Qualtrics) on Amazon’s Mechanical Turk (MTurk) and social 
media from May 26, 2020 to June 29, 2020. Sample recruitment and 
survey procedures have been previously described in detail [55–57]. 
Briefly, parents (18+ years of age) with a child or children ages 2-12 
years answered questions regarding parental health, feeding behaviors 
and child eating behaviors, amongst others. If respondents had more 
than one child in this age range, they were instructed to answer the 
questions regarding their youngest child. Respondents were instructed 
to only complete one survey per family. Initially residents were targeted 
from states in the US that were under lockdown orders on the date the 
survey was disseminated (i.e., New Jersey, Delaware, District of 
Columbia, and Illinois). The survey distribution was then expanded to 
include states with regional lockdowns (i.e., California, Maine, Michi
gan, Nebraska, New Mexico, New York, Oregon, Pennsylvania, Ten
nessee, and Washington). Of the 467 participants completing the survey, 
325 self-reported being a parent of a child aged 2-12. Of these parents, 
318 (206 mothers and 112 fathers) were eligible (7 were omitted due to 
their child being under the age of 2). All participants provided their 
informed consent and the study was approved by the Johns Hopkins 
University Institutional Review Board (REF NO. CIR00056262). 

2.2. Measures 

One parent within a household completed the online survey and 
provided information about themselves and their children on the 
following measures. 

2.2.1. Demographic, socioeconomic, and anthropometric information, 
stress and mental health 

Parents reported on their own and their child’s age and sex, parent 
employment status, education level, annual household income, rela
tionship status, and race/ethnicity. Participants indicated whether their 
own work was considered ‘essential’, what effect the pandemic had on 
regular childcare, and current information relating to food insecurity 
and receipt of public assistance (e.g., food support/stamps). A socio
economic disadvantage score was created based on responses for edu
cation level, household income, current food insecurity and receipt of 
public assistance. The socioeconomic disadvantage score ranged from 
0 (least disadvantage) to 4 (most disadvantage) [55]. Additionally, 
parents reported on their own and their child’s weight and height, based 
on which parental BMI and child BMI z-scores and percentiles were 
calculated using the CDC reference data [60]. Next, parents indicated 
how stressed they were in general right now and before the pandemic 
(“In general, how would you rate your level of stress … [before the COVID-19 
crisis], [right now]?”). Responses were scored between 0-10, with higher 
scores indicating more stress. Parents responded to 16 
COVID-19-specific stress items (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”, Cronbach’s α = 0.91) (for 
specific items, see [57]). Response options ranged from 1 = “Not at all” 
to 5 = “Extremely”. The scores of all items were averaged with higher 
scores indicating higher stress levels. Four items were selected from the 
Parenting Stress Scale [61] to assess both the rewarding (i.e., “I enjoy 
spending time with my child[ren]”, “I feel close to my children”) and 
challenging aspects of parenting (i.e., “Caring for my child[ren] sometimes 
takes more time and energy than I have to give”, “I sometimes worry whether 
I am doing enough for my child[ren]”) during the pandemic. Response 
options ranged from 1 = “Strongly disagree” to 5 = “Strongly agree”. 
Internal reliability for these 4 items was low (Cronbach’s α = 0.54) but 
item deletion did not produce improvements. The scores were therefore 
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averaged, with higher scores indicating higher stress levels. Finally, 
parents indicated how often they felt anxious, depressed, lonely or 
hopeless about the future within the past week, with response options 
ranging from 1 = “Not at all” to 4 = “5-7 days” [62]. Following rec
ommended scoring methods for the source instruments [63,64], a sum 
score was calculated across the four items (Cronbach’s α = 0.87). 

2.2.2. Co-feeding (feeding co-parenting) 
One parent within a partnered or married relationship completed 

two of the three subscales from the Feeding Coparenting Scale [50] to 
assess how they are working together with their partner/spouse in the 
child feeding domain: ‘shared positive views and values in child feeding’ 
(5 items, e.g., “My spouse/partner and I both see family mealtimes as a time 
to feed our child healthy food”, Cronbach’s α = 0.86) and ‘active 
engagement in child feeding’ (4 items, e.g., “In my household, my 
spouse/partner and I frequently discuss how we manage feeding tasks”, 
Cronbach’s α = 0.89). Response options ranged from 1 = “Strongly 
disagree” to 5 = “Strongly agree”. Mean scores for both subscales were 
calculated by averaging items with higher scores indicating better 
feeding co-parenting. Additionally, all nine items were summed, and 
due to the relatively high average score (mean = 34.2 out of a possible 
range of 9-45), tertiles were used to create a dichotomous co-feeding 
category which was used as moderator in multigroup analysis, with 
parents scoring in the lowest tertile of co-feeding representing the low 
co-feeding group. 

2.2.3. Structure-related food and snack parenting 
Three subscales from the Feeding Practices and Structure Question

naire (FPSQ) [21] were used to assess structure-related feeding practices 
during mealtimes: Structured Meal Timing (3 items, e.g., “I decide the 
time when my child eats his/her meals”, Cronbach’s α = 0.61), Structured 
Meal Setting (3 items, e.g., “I insist my child eats meals at the table”, 
Cronbach’s α = 0.75) and Family Meal Setting (1 item, e.g., “My child 
eats the same meals as the rest of the family”). Response options ranged 
from 1 = “Never” to 5 = “Always”. Mean scores were calculated by 
averaging items, where higher scores indicated more structure provided 
during mealtimes. A latent variable was created that included all three 
subscales to reflect parental structure-related food parenting. Two sub
scales were selected from the Parenting around SNAcking Questionnaire 
(P-SNAQ) [65] to assess structure-related snack parenting practices: 
Snack planning and routines (3 items, e.g., “I give my child snacks at about 
the same time each day”, Cronbach’s α = 0.78), and Snack rules and limits 
(4 items, e.g., “I tell my child when she can have a snack”, Cronbach’s 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”. A latent 
variable was created that included both subscales to reflect parental 
structure-related snack parenting. 

2.2.4. Child eating behaviors 
Two subscales from the Child Eating Behaviour Questionnaire 

(CEBQ) [66] were used to assess children’s food approach eating be
haviors. These included Food Responsiveness (4 items, e.g., “If allowed 
to, my child would eat too much”, α = 0.80) and Emotional Overeating (4 
items, e.g., “My child eats more when worried”, α = 0.87). Although one 
item was omitted from the original Food Responsiveness scale due to 
clerical error (“If given the chance, my child would always have food in 
his/her mouth”), we decided to use our four-item version based on the 
good internal reliability. Response options ranged from 1 = “Never” to 5 
= “Always”. Mean scores were calculated by averaging items with 
higher scores indicating more child food approach eating behaviors. 
Two latent variables were used to examine structural paths in multi
group analysis. 

2.3. Data Analysis 

Descriptive statistics and bivariate correlations among study 

variables, as well as group comparisons across parent sex (Table 1) and 
co-feeding levels (Supplemental Table 1), were examined using SPSS 26 
(IBM Corp., Armonk, New York). For Aim 1, we used analyses of vari
ance (ANOVA) to test sex differences across continuous variables and 
Chi-square tests for categorical variables. Significance was considered at 
p-value < 0.05. For Aims 2 and 3, path analysis, including multigroup 
analysis, were conducted in Mplus v.6.12 using maximum likelihood 
estimation [67]. Structure-related food and snack parenting practices, as 
well as the child eating behaviors Food Responsiveness (FR) and 
Emotional Overeating (EOE), were entered as latent variables. Corre
lations amongst the parenting practices and child eating behaviors 
respectively were added. For Aim 2 we tested our model presented in 
Fig. 1 using the whole study sample. Paths between structure-related 
food and snack parenting and child eating behavior outcomes were 
examined simultaneously. Model fit was assessed using the chi-square 
statistic, the Root Mean Squared Error of Approximation (RMSEA), the 
Tucker Lewis Index (TLI) and the Comparative Fit Index (CFI), inter
preted using recommendations of Hu and Bentler [68] (RMSEA value 
< 0.08, TLI and CFI value > 0.95). For Aim 3, multigroup analyses were 
conducted to test differences in relationships between structure-related 
food and snack parenting and child eating behavior across parent sex. To 
this end, the model was estimated separately for mothers and fathers. 
We examined unconstrained (paths are freely estimated) and con
strained models (all paths are fixed to be equal for mothers and fathers). 
Using the combined fit indices, these nested models were compared 
utilizing the chi-square difference test (Δχ2). A p-value greater or equal 
to 0.05 indicated that the model fit did not worsen when constraining 
path estimates to be equal across groups and therefore there is no 
moderation due to these groups. This procedure was repeated using 
co-feeding groups as a moderator, instead of parental sex. 

Abbreviations: Planning = Snack planning and routines, Rules =
Snack rules and limits, both subscales were assessed with the Parenting 
around SNAcking Questionnaire (P-SNAQ) [65]; SMT = Structured Meal 
Timing, SMS = Structured Meal Setting, FMS = Family Meal Setting, all 
3 subscales were assessed with the Feeding Practices and Structure 
Questionnaire (FPSQ) [21]. 

3. Results 

3.1. Parent sex differences 

Participant characteristics, stratified by parent sex, are presented in 
Table 1. Few differences were seen for parent and child demographics, 
and none for anthropometrics. Mothers were more socioeconomically 
disadvantaged relative to fathers within the sample. That is, mothers 
were more likely to be unemployed, working part-time or a homemaker/ 
full-time parent; more mothers had a lower education level than fathers; 
mothers had a lower household income and were currently more likely 
to receive public assistance although there was no difference in current 
reported food insecurity. Fathers were more likely to be an essential 
worker. Sex differences were also seen on all stress and mental health 
variables with higher scores for mothers than fathers, except the general 
pre-COVID stress rating. Controlling for these differences in stress, 
mental health issues, or SES disadvantage did not substantially impact 
most of the sex-related differences in parent characteristics. However, 
ratings of general stress during COVID were no longer different between 
mothers and fathers once we adjusted for SES disadvantage (Estimated 
marginal means: mothers = 5.14 vs. fathers = 4.66; p = 0.134). 

Differences were found in the two co-feeding perceptions. Here fa
thers had higher scores compared to mothers, indicating that fathers 
considered their feeding behaviors as more cooperative and aligned with 
their partner. Interestingly, no parent sex differences were seen in their 
structure-related food and snack parenting practices or child eating 
behaviors. 

In response to the pandemic, 70 mothers (34%) and 52 fathers (46%) 
indicated that they or their spouse/partner had to change their work 
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schedule to care for their children themselves (32 [16%] and 85 [41%] 
of mothers said their childcare was not affected or they did not have a 
child in childcare compared to 19 [17%] and 29 [26%] of fathers 
respectively). Before the pandemic, 20 (10%) mothers and 8 (7%) 

fathers ate meals together with all or most of their family members for 3 
or more times per day. During the pandemic this increased to 28 (14%) 
mothers and 18 (16%) fathers. 

Table 1 
Sample characteristics and key study variables stratified by parent sex.    

Mothers (n=206) Fathers (n=112)      

Mean or N SD or % Mean or N SD or % p-value 

Demographics       

Parent age  37.32 7.04 38.39 5.62 0.166 
Child age  6.80 3.23 6.41 2.94 0.290 
Child sex Female 

Male 
Prefer not to say 

100 
105 
1 

48.5 
51.0 
0.5 

53 
58 
1 

47.3 
51.8 
0.9 

0.894 

Total children in household (current)  2.21 1.19 1.99 0.87 0.088 
Relationship status Single 

Partnered/married 
Divorced/separated 

15 
178 
13 

7.3 
86.4 
6.3 

4 
102 
6 

3.6 
91.1 
5.4 

0.375 

Race Black/African American 
Indian American/Native Alaskan 
Native Hawaiian/ Pacific Islander 
Asian 
Hispanic/Latin 
White 
Other 
More than one race 

15 
2 
0 
17 
6 
156 
1 
9 

7.3 
1.0 
0 
8.3 
2.9 
75.7 
0.5 
4.4 

3 
3 
0 
6 
4 
90 
2 
4 

2.7 
2.7 
0 
5.4 
3.6 
80.4 
1.8 
3.6 

0.358 

Employment Student 
Self-employment 
Part-time 
Full-time 
Homemaker/full-time parent 
Unemployed 
Retired 

3 
12 
33 
98 
50 
10 
0 

1.5 
5.8 
16.0 
47.6 
24.3 
4.9 
0 

1 
1 
2 
106 
0 
1 
1 

0.9 
0.9 
1.8 
94.6 
0 
0.9 
0.9 

<0.001 

Essential worker Yes 
No 

52 
154 

25.2 
74.8 

48 
64 

42.9 
57.1 

0.001 

Socioeconomic status       

Education No or partial college 
4-year college 
Graduate degree 

90 
80 
36 

43.7 
38.8 
17.5 

27 
45 
40 

24.1 
40.2 
35.7 

<0.001 

2019 household income <$50,000 
$50,000+

60 
141 

29.9 
70.1 

14 
98 

12.5 
87.5 

0.001 

Food insecurity (current) Insecure Secure 55 
148 

27.1 
72.9 

21 
90 

18.9 
81.1 

0.106 

Receipt of public assistance (current) Yes 
No 

53 
153 

25.7 
74.3 

9 
101 

8.2 
91.8 

<0.001 

Socioeconomic disadvantage index  1.25 1.23 0.63 0.75 <0.001 

Anthropometrics       

Parent BMI  27.93 6.62 28.08 5.12 0.843 
Child BMIz (CDC)  0.57 1.78 0.53 1.59 0.837 
Child BMI percentile (CDC)  63.29 35.36 61.08 34.40 0.604 

Stress & mental health* Possible range      

Stress rating (pre-COVID) 0-10 4.10 2.23 3.61 2.27 0.064 
Stress rating (current) 0-10 5.22 2.65 4.52 2.71 0.025 
COVID-19 related stress 1-5 2.82 0.85 2.47 0.94 0.001 
Parenting stress 1-5 2.57 0.64 2.37 0.70 0.011 
Poor mental health 4-16 8.31 3.48 6.91 3.00 <0.001 

Food parenting & co-feeding Possible range      

Snack planning and routines 1-5 2.15 0.88 2.27 0.81 0.255 
Snack rules and limits 1-5 2.72 0.91 2.80 0.73 0.418 
Structured meal setting 1-5 3.79 0.95 3.85 0.86 0.620 
Structured meal timing 1-5 3.34 0.84 3.45 0.78 0.275 
Family meal setting 1-5 3.85 0.97 3.71 1.03 0.217 
Shared positive views and values in child feeding 1-5 3.76 0.84 4.05 0.65 0.002 
Active engagement in child feeding 1-5 3.34 0.96 3.81 0.80 <0.001 

Child eating behaviors Possible range      

Food responsiveness 1-5 2.72 0.88 2.58 0.86 0.190 
Emotional overeating 1-5 2.10 0.84 2.21 0.91 0.306 

* Correlations between the socioeconomic disadvantage index and the stress and poor mental health (anxiety, depression, loneliness, hopelessness) variables are 
presented in Supplemental Table 2. 
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3.2. Relationships of structure-related food and snack parenting with 
child eating behaviors 

Fit indices for the model presented in Fig. 1 and tested for the whole 
sample were good (see Table 2). Structure-related food parenting 
practices were significantly negatively associated with emotional over
eating but not food responsiveness (β = -0.221, p = 0.061). On the other 
hand, structure-related snack parenting practices were positively asso
ciated with both child eating behaviors, with a stronger association seen 
for emotional overeating. 

3.3. Multigroup models – moderation by parent sex and co-feeding level 

Paths for models conducted separately for mothers and fathers are 
presented in Table 2. For both mothers and fathers, structure-related 
food parenting practices were negatively associated with emotional 
overeating but not food responsiveness. For mothers only, structure- 

related snack parenting practices were positively associated with both 
child eating behaviors, while for fathers neither of the relationships was 
significant. However, the chi-square difference test was not significant 
(p = 0.226) and moderation by parent sex is thus not statistically 
apparent. 

Paths for models conducted separately for low and high co-feeding 
groups are presented in Table 2. For the low co-feeding group, 
structure-related food parenting practices were negatively associated 
with emotional overeating but not food responsiveness. For the high co- 
feeding group, structure-related food parenting practices were nega
tively associated with both child eating behaviors. While structure- 
related snack parenting practices were positively associated with 
emotional overeating in the high co-feeding group, there were no as
sociations with either child eating behavior in the low co-feeding group. 
Again, the chi-square difference test was not significant (p = 0.338) and 
moderation by co-feeding level is thus not statistically apparent. 

Fig. 1. Conceptual path model highlighting the proposed regression paths between structure-related food and snack parenting and child food approach eating 
behaviors. Separate multigroup analyses were conducted for the two moderators, parent sex (mothers vs fathers) and co-feeding level (low vs. high). 

Table 2 
Model fit indices and structural path estimates for the whole sample (n=318), by parent sex and co-feeding level.  

Model Groups χ2 Df p- 
value 

RMSEA 95% 
CI 

p- 
value 

CFI TLI Food 
parenting → 
FR 

Food 
parenting → 
EOE 

Snack 
parenting → 
FR 

Snack 
parenting → 
EOE 

Whole sample  128.46 59 <.001 .061 .046- 
.075 

.103 .960 .947 -.221 (.061) -.494 
(<.001) 

.240 (.040) .354 (.003) 

By sex 
(unconstraint) 

Mothers 
(n=206) 

229.75 136 <.001 .066 .051- 
.080 

.042 .947 .940 -.211 (.217) -.536 (.003) .340 (.044) .398 (.024)  

Fathers 
(n=112)         

-.227 (.132) -.434 (.004) -.011 (.942) .262 (.109) 

Constraint 
model  

235.41 140 <.001 .065 .051- 
.080 

.044 .946 .940     

Model 
comparison 

Chi-square 
difference 
test 

Δ 
=6 

Δ 
=4 

Δ 
=.226          

By co-feeding 
(unconstraint) 

Low (n=86) 214.32 136 <.001 .064 .047- 
.081 

.080 .96 .938 .138 (.564) -.516 (.040) -.007 (.978) .311 (.226)  

High 
(n=194)         

-.334 (.014) -.481 
(<.001) 

.246 (.068) .323 (.015) 

Constraint 
model  

218.86 140 <.001 .063 .047- 
.079 

.090 .946 .939     

Model 
comparison 

Chi-square 
difference 
test 

Δ 
=5 

Δ 
=4 

Δ 
=.338          

Abbreviations: χ2 = Chi-square, Df = degrees of freedom, RMSEA = Root Mean Squared Error of Approximation, CFI = Comparative Fit Index, TLI = Tucker Lewis 
Index, FR = food responsiveness, EOE = emotional overeating 
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4. Discussion 

The context of the pandemic provided a unique opportunity to 
examine food and snack parenting among fathers and mothers, how 
couples negotiate feeding, and how the provision of structure in the 
meal environment is implemented and related to child eating behaviors. 

4.1. Parent sex differences 

Mothers and fathers participating in our study were drawn from 
different families, with each survey corresponding to a unique parent- 
child dyad. This means we cannot rule out the possibility that unmea
sured between-family differences drove any observed differences in 
variables of interest by parent sex. Nevertheless, as a preliminary step, 
and following the methods of other studies [69], we tested for differ
ences by parent sex in co-feeding, structure-related food and snack 
parenting practices, and perception of child eating behaviors, as well as 
in parental stress/mental health, demographic, socioeconomic and 
anthropometric characteristics. We found differences between mothers 
and fathers in stress and mental health measures, with mothers indi
cating experiencing more stress and mental health issues during the 
early months of the pandemic than fathers. This is in line with previous 
findings, which show increases in stress and mental health issues such as 
depression and anxiety during the pandemic [30,70], especially among 
mothers compared to fathers [71]. There are two possible explanations. 
One, mothers have taken on more of the additional childcare re
sponsibilities resulting from school and childcare closures [72]. Many 
have been home-schooling while also working, either from home or out 
of the house [71], thus experiencing greater strain due to the pandemic 
while missing many of the usual support systems. Alternatively, these 
results may be driven by reporting bias in relation to mental health is
sues, since men are less likely to report on these issues and/or seek help 
[73–75]. Mothers and fathers in our sample also differed on socioeco
nomic indicators, with mothers reporting greater disadvantage, 
including lower household income, lower education level, and a higher 
percentage receiving public assistance, and almost double as many fa
thers in full-time employment (94.6%) as compared to mothers (47.6%). 

Interestingly, differences by parent sex were seen on the two co- 
feeding subscales, while no differences were found on the structure- 
related food and snack parenting practices or any other child variable, 
including eating behaviors, weight or age. Fathers had higher scores on 
‘shared positive views and values in child feeding’ and ‘active engage
ment in child feeding’, indicating that they perceived the feeding tasks 
as more equally shared with their spouse/partner, compared to mothers 
who were more likely to see themselves as primary caregiver and 
responsible for feeding tasks. This is partially in line with findings by 
Tan et al. [50] who found that fathers reported higher scores on the total 
Feeding Coparenting Scale and the Active Engagement subscale. How
ever, the score for the Shared Views subscale did not differ in their 
sample of 178 mothers and 129 fathers of 3-5-year-old children. As the 
authors outlined, variable perceptions of responsibilities around feeding 
complicate assessment of the co-feeding construct, and varying expec
tations for active engagement between mothers and fathers might also 
lead to the differences observed. Although not specific to the feeding 
context, Douglas and colleagues [53] also found that fathers scored 
higher than mothers on coparenting quality when examined in cohab
iting parents. This suggests that fathers may in general rate the coop
eration with their spouse as more positive than mothers. 

Structure-related food and snack-parenting practices did not differ 
by parent sex. In a previous study using the Feeding Practices and 
Structure Questionnaire, Searle and colleagues [25] found that in 
mother-father pairs of preschoolers, there was no difference in Struc
tured Meal Setting or Family Meal Setting. Structured Meal Timing was 
significantly higher in mothers compared to fathers [25] although this 
difference might not be clinically significant. In both the current study 
and Searle’s, the difference in Structured Meal Timing was 0.1 on a 

5-point scale. Douglas and colleagues [53] did not provide statistical 
testing but reported that mothers had higher scores on ‘providing a 
healthy home environment’ and ‘modeling healthy eating behaviors’, 
while fathers had higher scores on ‘allowing the child to control his/her 
food intake’ (unstructured practice) and ‘monitoring unhealthy foods’. 
Similarities of mothers and fathers in the relatively high level of struc
ture provided in the current sample might be due to changed feeding 
responsibilities during the pandemic where both parents might be 
around for feeding occasions more and thus both have more opportu
nities to implement rules, routines, and limits throughout the day. 
Indeed, a posteriori analyses in the current sample found that 35.4% of 
mothers and 32.1% of fathers indicated that compared to before the 
COVID-19 crisis, they were now more often eating meals together as a 
family. 

Few previous studies have reported on sex differences in parent- 
reported child eating behaviors. Similar to our null finding, Vollmer 
[69] reported no differences between mothers (n=127) and fathers 
(n=112) of children aged 3–10 years in emotional overeating (mothers 
= 1.5, fathers = 1.6) or food responsiveness (mothers = 2.1, fathers =
2.2), among other eating behaviors. Notably, the means presented in the 
current study and collected during the pandemic were higher for 
emotional overeating and food responsiveness by about 0.6 points, 
compared to previously reported means by Vollmer [69]. 

4.2. Child age differences 

Given the large age range of children in our study, we additionally 
wanted to verify if food parenting practices, co-feeding or child eating 
behaviors differed across pre-school aged and school aged children. As 
reported in our previous paper [57], age differences were seen in all but 
one structure-related parenting practice (i.e., Family Meal Setting). For 
all, structure was higher in parents of pre-school aged compared to 
school aged children. Active engagement in child feeding was signifi
cantly higher in parents of preschool aged children, compared to school 
aged children (3.64 vs. 3.39, p=0.015), while no difference was seen in 
shared positive views and values in child feeding (3.93 vs. 3.80, 
p=0.159). No age differences were seen either for the child eating be
haviors Food Responsiveness (2.65 vs. 2.69, p=0.695) or Emotional 
Overeating (2.12 vs. 2.16, p=0.690). Based on these findings it is war
ranted to examine differences in relationships between structure-related 
food and snack parenting practices and child eating behaviors across 
child developmental stages. To this end, longitudinal studies are needed 
with multiple assessments of these parent practices and child behaviors 
at varying child ages. 

4.3. Relationships between structure-related food and snack parenting 
and child eating behaviors 

This is the first study to simultaneously examine relationships be
tween structure-related food and snack parenting and child food 
approach eating behaviors. In the overall sample, we found that the 
snack parenting practices (including implementation of snack planning 
and routines as well as having snack rules and limits) were positively 
associated with emotional overeating and food responsiveness. This is 
somewhat contradictory to our expectations and to the finding that 
structure-related food parenting practices were negatively associated 
with emotional overeating. We hypothesize that the expression of food 
responsiveness and emotional overeating is probably more likely to 
occur or is more noticeable to parents during snack time rather than a 
meal; thus, ratings of food approach may be disproportionately driven 
by parents’ perceptions of their children’s behavior around snacks, 
producing the relationship we observed between food approach and 
snack parenting practices. While this unexpected finding warrants 
further investigation, it is notable that, in a posteriori analyses of the 
current sample, both eating behaviors were positively correlated with 
children’s intake of snacks, except fruits and vegetables (data not 
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shown). Snack items included chocolate/candy, cookies/cake/pie, do
nuts/danish/muffin, ice cream, regular and low-fat chips or savory 
snacks. Emotional overeating was also positively correlated with fast 
food intake. Given the cross-sectional nature of the data in the current 
study, it is also likely that higher food approach by the child leads to 
parents implementing more structure-related snack parenting practices 
(i.e., more routines and rules) in order to manage intake of high energy- 
dense snack items, especially during pandemic times where parents 
might now be more often responsible for providing snacks than during 
times when their children are attending school or childcare (while less 
might have changed for breakfast and dinner times). 

Along the same lines, we saw that both types of parenting practices 
were more likely associated with emotional overeating (structure- 
related snack parenting practices positively, structure-related food 
parenting practices negatively) than food responsiveness (no relation
ship with structure-related food parenting practices). One reason could 
be differences in heritability of the two appetitive characteristics. 
Emotional overeating is more environmentally driven [76,77], while 
food responsiveness is more heritable [78] and potentially less influ
enced by parental practices. Additionally, structure provided around 
eating occasions may be more important for children’s emotional eating. 
For example, family meals have been shown to be beneficial for chil
dren’s mental health/self-regulation [79–81], and may help children 
manage or regulate their emotions, reducing the likelihood of emotional 
eating. In contrast, food restriction/exposure, rather than structure of 
the meal environment, might be more relevant in influencing children’s 
responsiveness to food cues. 

While some differences in the significance and strength of paths were 
seen in analyses split by parent sex and co-feeding, multigroup analysis 
were not significant and therefore we did not find strong evidence that 
either parent characteristic moderated the relationships between 
structure-related feeding practices and child food approach. In contrast, 
we observed similar directions of effects for mothers and fathers, sug
gesting that fathers may exert similar influences compared to mothers 
on children’s eating and therefore arguing that they should not be 
excluded from research on parent feeding. However, several potential 
reasons why moderation was not observed in the current study should 
also be noted. First, the sample size might have been too small to detect 
effects. The smaller sample size highlights challenges with recruitment 
of fathers in such research, which we have reported in a previous pub
lication [82]. Second, measures of co-feeding used in the current study 
may not be sensitive enough to distinguish a true high vs. low co-feeding 
group. As noted above, the sample mean was high which suggests that 
most parents reported high levels of co-feeding. Although to address this 
issue we compared the lowest co-feeding tertile to the remaining par
ents, no moderation was detected. Issues with self-report on the 
co-feeding construct and differences in expectations by partners have 
been reported by other authors [50]. It is unclear how parent report 
would compare to objective measures of co-feeding. Additionally, re
ports of only one family member were assessed here so no information is 
available to determine how the partner would rate the couple’s level of 
co-feeding and thus what the level of agreement between both partners 
is. Also, fathers reported better co-feeding (i.e., higher mean scores) 
than the mothers in this sample and while they were not part of the same 
family, this could indicate that parents potentially vary in quantity 
and/or quality of co-feeding. With expanded assessment of the 
co-feeding construct, future studies will be able to determine if consis
tency and cooperation between parents impact how they work together 
to feed their children and facilitate the implementation of structure, 
especially in meals. Douglas and colleagues have previously highlighted 
that in order to implement structure around meals (e.g., regular meal 
routine), an organized environment and a shared or supportive feeding 
approach by both parents is necessary, while this is not the case for the 
more individualistic coercive food parenting practices such as pres
suring a child to eat or using food as reward [53]. 

The COVID-19 pandemic has impacted stress and mental health, 

especially for parents [29,30]. Parenting stress [83], maternal psycho
logical distress [84,85], economic/financial stress, and food insecurity 
[86] have been shown to impact parental food parenting practices [87]. 
Overall, parents experiencing higher levels of stress may be more likely 
to use coercive practices [88]. However, stress may also be associated 
with more positive food parenting practices encompassing structure and 
autonomy support or promotion. We previously reported findings in this 
sample that higher COVID-19-specific stress was associated with more 
positive interactions (e.g. engaging with child around mealtimes) and 
providing structure around snacks (e.g. having snack rules, limits and 
routines) [57]. Given the positive association seen between a) 
COVID-19-specific stress and structure-related snack parenting prac
tices, and b) structure-related snack parenting practices and food 
approach eating behaviors, it is conceivable that structure around 
snacks might mediate the relationship between COVID-19-specific stress 
and child food approach. Thus, testing more complex or expanded path 
models with large sample sizes in all groups seems warranted to further 
our understanding about likely mechanisms. For example, such models 
could test simultaneous relationships between COVID-19-specific stress, 
structure-related parenting practices (snack and food), other types of 
food parenting practices (e.g., coercive control), child eating behaviors, 
and dietary intake. 

4.4. Limitations and considerations for interpretation 

Limitations of our study should be acknowledged and considered 
when interpreting our findings. First, using parental self-report may be 
subject to recollection, selection, and single informant (i.e., perspective 
of only one caregiver) bias, although these biases are likely to be 
somewhat equivalent between mothers and fathers and thus unlikely to 
substantively alter our findings. Second, given the online format of data 
collection, ‘having internet access’ was indirectly an eligibility criteria 
and verification of data was not feasible. However, during the COVID-19 
pandemic this was the safest option to collect data, and internet use is 
extremely common in the US, lessening some concerns about conse
quences for generalizability. Third, due to the cross-sectional nature of 
the study, it is unknown if reported appetitive traits/characteristics and 
living conditions had changed at the time of data collection compared to 
pre-pandemic circumstances. Therefore, the impact of changes in these 
factors and directionality of associations could not be determined. 
Fourth, recruitment through MTurk resulted in our sample being more 
heavily weighted toward individuals with less socioeconomic disad
vantage and higher levels of education, as well as being predominantly 
white. Caution in generalizing these results to families with other racial/ 
ethnic or socioeconomic backgrounds is warranted. Fifth, children of 
parents included in the current sample reflect a large age range (2-12 
years) which can lead to differences in parent food parenting practices. 
We have discussed the existing differences above, and the wider age 
range could be considered to increase the applicability of our findings to 
more families, rather than being constrained to families with children in 
a narrow developmental stage. Finally, data were collected in an un
balanced sample of mothers and fathers drawn from different families. 
The aim of the overall study was to enroll adults and as such we did not 
recruit mother-father dyads. Comparing responses from mothers and 
fathers within the same family would ensure an equal number of 
mothers and fathers, and also shed light on differences in perceptions of 
co-parenting practices and roles between the sexes with the same 
reference point, with control for potential confounding factors that 
could create differences between families, and is therefore warranted for 
future research. 

5. Conclusions 

Despite the disruptions endured during the COVID-19 pandemic, 
parents were largely able to provide structure within the meal envi
ronment and this appears to be associated with children’s food approach 
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eating behaviors. Structure-related food parenting practices were 
related to lower levels of obesity-associated eating behaviors in children 
(especially emotional overeating), which could contribute to healthier 
profiles of food intake and body weight. This finding was apparent for 
mothers as well as fathers. However, there seem to be differential 
pathways for structure-related practices specifically focused on snacks 
and a distinction with the ‘regular’ structure-related food parenting 
practices such that higher levels of structure around snacks was asso
ciated with greater food approach. The direction of association is not 
clear in this cross-sectional study but the possibility that structured 
snacking might increase food responsivity within the pandemic warrants 
further investigation. Although non-significant, we noted small varia
tions in the relationships between structure-related food and snack 
parenting practices and child eating behaviors based on parental co- 
feeding levels. Examining not only how mothers and fathers uniquely 
interact with their children around eating but also how they cooperate 
and work as a team (or not) will be essential in the future and might 
provide opportunities to draw on all resources within the family when 
facing the next pandemic or stressful life event. 
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[80] E. Hansson, D. Daukantaité, P. Johnsson, Disordered eating and emotion 
dysregulation among adolescents and their parents, BMC Psychol 5 (2017) 12, 
https://doi.org/10.1186/s40359-017-0180-5. 

[81] J.A. Fulkerson, M. Story, A. Mellin, N. Leffert, D. Neumark-Sztainer, S.A. French, 
Family Dinner Meal Frequency and Adolescent Development: Relationships with 
Developmental Assets and High-Risk Behaviors, J. Adolesc. Heal. 39 (2006) 
337–345, https://doi.org/10.1016/j.jadohealth.2005.12.026. 

[82] E. Jansen, H. Harris, L. Daniels, K. Thorpe, T. Rossi, Acceptability and accessibility 
of child nutrition interventions: Fathers’ perspectives from survey and interview 
studies, Int. J. Behav. Nutr. Phys. Act. 15 (2018) 67. 

[83] M.J. Gouveia, M.C. Canavarro, H. Moreira, How can mindful parenting be related 
to emotional eating and overeating in childhood and adolescence? The mediating 
role of parenting stress and parental child-feeding practices, Appetite 138 (2019) 
102–114, https://doi.org/10.1016/j.appet.2019.03.021. 

[84] R.F. Rodgers, S.J. Paxton, S.A. McLean, K.J. Campbell, E.H. Wertheim, 
H. Skouteris, K. Gibbons, Maternal negative affect is associated with emotional 
feeding practices and emotional eating in young children, Appetite 80 (2014) 
242–247, https://doi.org/10.1016/j.appet.2014.05.022. 

[85] S. Mitchell, L. Brennan, L. Hayes, C.L. Miles, Maternal psychosocial predictors of 
controlling parental feeding styles and practices, Appetite 53 (2009) 384–389, 
https://doi.org/10.1016/j.appet.2009.08.001. 

[86] K.W. Bauer, R. MacLehose, K.A. Loth, J.O. Fisher, N.I. Larson, D. Neumark- 
Sztainer, Eating- and weight-related parenting of adolescents in the context of food 
insecurity, J. Acad. Nutr. Diet. 115 (2015) 1408–1416, https://doi.org/10.1016/j. 
jand.2015.01.011. 

[87] K. Swyden, S.B. Sisson, A.S. Morris, K. Lora, A.E. Weedn, K.A. Copeland, 
B. DeGrace, Association Between Maternal Stress, Work Status, Concern About 
Child Weight, and Restrictive Feeding Practices in Preschool Children, Matern, 
Child Health J 21 (2017) 1349–1357, https://doi.org/10.1007/s10995-016-2239- 
y. 

[88] K.M. Hurley, M.M. Black, M.A. Papas, L.E. Caulfield, Maternal symptoms of stress, 
depression, and anxiety are related to nonresponsive feeding styles in a statewide 
sample of WIC participants, J. Nutr. 138 (2008) 799–805, https://doi.org/ 
10.1093/jn/138.4.799. 

E. Jansen et al.                                                                                                                                                                                                                                  

http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0075
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0075
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0075
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0076
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0076
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0076
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0077
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0077
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0077
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0078
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0078
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0078
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0079
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0079
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0079
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0080
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0080
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0080
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0081
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0081
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0081
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0081
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0082
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0082
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0082
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0083
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0083
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0083
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0083
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0084
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0084
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0084
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0084
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0085
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0085
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0085
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0086
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0086
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0086
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0086
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0087
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0087
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0087
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0087
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0087
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0088
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0088
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0088
http://refhub.elsevier.com/S0031-9384(22)00143-3/sbref0088

