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Abstract
Background
Children with avid eating behaviour display high food responsiveness, high emotional overeating and low sensitivity to fullness; behaviours which may increase the risk of obesity and are challenging for parents to manage. This study explores the situational predictors of coercive or indulgent feeding practices among parents of children with avid eating behaviours using Ecological Momentary Assessment (EMA).

Methods
The study involved 109 parents of 3-5-year-old children exhibiting avid eating behaviour. Over 10 days, participants completed EMA surveys via a mobile app to report on their mood, stress, feeding goals, and feeding practices during eating occasions. Multilevel modelling was used to assess how parental mood, goals, and the eating context (e.g., meal versus snack, public versus private setting) influenced feeding practices.

Results
Parents were more likely to use specific coercive or indulgent feeding practices when experiencing higher stress, when aiming to avoid mealtime conflict, and during meals versus snacks. A negative meal atmosphere and a public setting also increased the likelihood of certain indulgent practices. Notably, parents were more likely to report giving their child food to calm them down or help manage their behaviour when the meal atmosphere was perceived as negative and if they aimed to reduce conflict at the meal. The findings highlight that the context of feeding occasions significantly drives the use of coercive or indulgent feeding practices.

Conclusions
Parental stress, goals, and the eating context are key determinants of coercive or indulgent feeding practices with children exhibiting avid eating behaviours. Interventions to support parents should consider these dynamic factors, promoting healthier feeding strategies tailored to real-life contexts.

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s12966-025-01715-w.
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Introduction
Early childhood is a critical period for establishing long-term healthy eating behaviours. However, children’s appetitive traits, which are both environmentally and genetically determined, impact both the quantity and quality of food consumed [1–4]. Approximately 20 per cent of pre-schoolers living in the UK display ‘avid eating’ behaviours [5], marked by a higher enjoyment of food, increased responsiveness to food cues, a tendency to overeat in response to emotions, quicker eating, lower sensitivity to fullness, and lower food fussiness in comparison to other children. Longitudinal studies have shown a positive correlation between such eating behaviours and subsequent adiposity, indicating that these children might be at higher risk of obesity [3]. Parents of children with avid eating behaviour report frequent food demands from their children and that the management of this can be challenging [6]. To manage their child’s increased interest and responsiveness to food, parents may employ specific feeding practices (FPs).
Our work has demonstrated that parents of children with avid eating behaviours report using more coercive FPs, such as restricting food and using food to regulate emotions, than parents of children with less avid eating behaviours [5]. A parent might engage in food restriction (i.e., limiting the types or amounts of foods their child can eat) to help them avoid overconsumption of certain foods [7]. Longitudinal evidence has also demonstrated that coercive or indulgent FPs, such as pressure to eat and providing food to soothe a child’s emotions, are used in response to increased appetite avidity (such as high food responsiveness, enjoyment of food, and emotional overeating) in young children, suggesting that this relationship is likely bi-directional [8]. Further investigation also demonstrates that parents’ use of coercive or indulgent FPs can result in greater appetite avidity and food approach tendencies in children in later years [9]. Additionally, both coercive and indulgent practices have been associated with less healthful dietary intake (e.g., sugar-sweetened beverages), a higher body mass index, and the development of maladaptive eating behaviours, such as emotional eating or binge eating [10, 11]. Therefore, understanding the predictors of the use of both coercive and indulgent practices is important to enable the development of tailored and effective intervention strategies.
Most research on parental FPs relies on static, self-reported measures that do not capture the variability in parental behaviour over time and in different contexts. However, research has shown that parental FPs vary by time and context, highlighting the complexity of parent-child feeding dynamics [7, 12]. Although momentary FPs have not yet been examined in children with avid appetites, qualitative research suggests that such practices vary depending on the situation, such as the type and location of eating [13]. For example, parents demonstrate less control over the timing, as well as the types and amounts of food eaten during snacks, compared with the control exhibited during meals [14]. A qualitative study conducted with parents of children displaying avid eating suggested that parents adopt different FPs in response to contextual factors, such as time of day and special occasions, and use more controlling FPs during snack times compared to mealtimes [6].
Thus, examining the predictors of the use of coercive or indulgent FPs ‘in-the-moment’ is warranted to allow a more precise examination of time and context effects on feeding interactions as they happen. Ecological Momentary Assessment (EMA) is becoming a popular research method to investigate momentary feeding interactions between parents and children as they occur in their natural environment (e.g [7, 12, 15, 16]. Unlike traditional assessments that rely on retrospective reporting, EMA involves participants responding to surveys at various random or scheduled times throughout the day, over several days or weeks. This method aims to capture authentic, moment-to-moment variations and provides a more accurate and detailed picture of daily life experiences [17, 18].
EMA approaches have recently been used to examine the contextual predictors of momentary FPs in children, but without accounting for the child’s appetite avidity or eating behaviour [7, 12]. This research has shown that fluctuations in parental mood and stress throughout the day affect subsequent FPs [7]. Qualitative research also indicates that parents employ specific feeding strategies to manage challenging interactions with children, such as using indulgent strategies when their energy is low [19]. For example, higher maternal stress and depressed mood earlier in the day can predict increased pressure to eat and less likelihood of serving homemade meals in the evening [20].
In addition to context and parental emotion, parental cognitions, such as parental feeding goals, also play a role in feeding interactions [21]. Parents of 6–10-year-old children with fussy eating often have feeding goals beyond health, such as avoiding mealtime stress, conflict and hunger, limiting unhealthy foods, and involving their children in food preparation [22]. However, the main feeding goals associated with coercive or indulgent FPs in children with avid eating behaviour have yet to be established. For example, parents may use greater restriction of unhealthy foods when health-related goals are prioritised or use indulgent FPs, such as catering to the child’s preferences, when conflict avoidance is their main goal. The prioritised feeding goal of a parent at a specific eating occasion is also likely to be influenced by the parent’s mood and the eating context, such as aiming to reduce conflict when in public or in the presence of other people.
In summary, while the existing literature gives useful insight into parents’ use of FPs within specific contexts, at present no research has investigated momentary feeding interactions between parents and children with avid eating behaviour, who express greater food demands.
The hypotheses that this study tested were as follows:
H1: Parents who report higher levels of stress or negative affect at one measurement occasion will be more likely to report using coercive or indulgent FPs at the subsequent feeding occasion.
H2: Parents who report feeding goals of reducing mealtime conflict will be more likely to report using coercive or indulgent FPs.
H3: Parents are more likely to report using coercive or indulgent FPs for meals rather than snacks, when in public and in the presence of others versus when at home, and when they report the atmosphere as tense/stressful.

Methods
This EMA study was part of the broader APPETItE project, which investigates feeding and eating behaviours in 3-5-year-old children with avid eating behaviour. Recruitment, enrolment, and data collection were completed from October 2023 to April 2024. The study hypotheses, design and analysis plan were pre-registered before data collection (see https://​doi.​org/​10.​17605/​OSF.​IO/​N48YV).
Participants
Due to the novelty of this research, a precise power calculation was not feasible. Therefore, based on previous EMA research, we aimed to invite 200 parents to ensure sufficient data for examining within- and between-subject effects while accounting for attrition [23]. Parents were recruited via the online participant panel Prolific (for complete details on the recruitment procedure please see the published study protocol [24]). Parents of children aged 3–5 years completed the Children’s Eating Behaviour Questionnaire (CEBQ; [25]) to determine whether their child displayed an avid eating profile using Latent Profile Analysis. Based on the latent profiling 313 parents had a child assigned to the avid eating profile and were invited to take part in the study. Eligibility criteria necessitated that, in addition to having a child with an avid eating behaviour profile, the parents had a good understanding of English, lived in the United Kingdom and were responsible for feeding their child more than half the time when at home. Parents of children who were autistic, had severe learning disabilities, or a chronic illness that directly affected their dietary needs and eating habits were not eligible to participate. 147 participants completed the initial survey to register for the EMA survey period. One participant indicated that their child was above the age range for the study (82 months old), so they were excluded from all further data analysis. Parents re-reported their child’s eating behaviour using the CEBQ just before commencing the EMA period. Of the 146 participants, 109 children (74.7%) remained assigned to the ‘avid eating’ profile, 31 (21.2%) were now assigned to the ‘typical eating’ profile and 6 (4.1%) were now assigned to the ‘happy eating’ profile. Only the children assigned to the ‘avid eating’ profile were retained in the following data analysis, per the preregistration.

Procedure
Participation in this study was remote; surveys were administered through a mobile smartphone app downloaded directly to parents’ smartphones. Parents were informed that if they did not have a compatible smartphone, they could request one from the research team to use for the study period. Parents completed a baseline questionnaire, 10 days of EMA, and an end-of-study questionnaire. Parents received a £100 (approximately US $126) shopping voucher if at least 8 days were complete, the reimbursement was pro-rated for each complete day.
Baseline
The baseline questionnaire gathered information about parent and child characteristics (e.g., demographics, socioeconomic class, food insecurity) and general parent mood and wellbeing. The findings are reported elsewhere (Pickard et al., under review).

EMA period
Parents completed a 10-day EMA period, comprised of both signal contingent (researcher-initiated surveys) and event contingent surveys (participant-initiated surveys), to examine their mood, emotions, and feeding experiences as they happen (see Table 1 for example measures).

Signal-contingent surveys
Participants were notified of the signal-contingent surveys through push notifications scheduled to the participant’s smartphone. Parents received four signal-contingent surveys each day at semi-random times within four specific 120-minute windows: 7–9 AM (morning survey), 10 AM–12 PM, 1–3 PM, and 4–6 PM. From the first notification, parents had 60 min to complete the surveys before the link expired. The signal-contingent surveys assessed the parents’ current mood, level of stress, and context of what they were doing and who they were with. Items measuring positive affect (e.g., I feel happy), negative affect (e.g., I feel sad), and stress (e.g., I feel tense) were measured on a five-point Likert scale with 1= ‘not at all’, 2 = ‘a little’, 3 = ‘moderately’, 4 = ‘quite a bit’, 5 = ‘extremely’.

Event-contingent surveys
Event-contingent (food) surveys were self-initiated by parents each time their child asked for or consumed food while the parent was present (see Table 1). The food surveys examined parental FPs used during the eating occasion, adapted from the Real-Time Parent FPs measurement tool [23]. The individual FPs were treated as binary outcome variables with 1 = present and 0 = absent (see Table 1).
Table 1Coercive and indulgent feeding practice (outcome variables)


	Coercive FPs

	 PFP1: Encourage child to eat more food than they wanted to (pressure to eat).
	 
	 PFP2: Offer child food as a reward for eating more (threats & bribes).
	 
	 PFP3: Have to make sure your child did not eat too much food (restriction).
	 
	 PFP4: Offer child a treat or reward for trying a new food (threats & bribes)
	 
	 PFP5: Trick or bribe child into eating more than they wanted to (threats & bribes).
	 
	Indulgent FPs

	 PFP6: Prepare separate food that you knew child would enjoy (anticipatory catering).
	 
	 PFP7: Allow child to choose a separate meal or different food because they did not want to eat what was offered (unstructured practices)
	 
	 PFP8: Give child food to calm them down or help manage their behaviour (using food to control negative emotions).
	 



Table 2 outlines the predictor variables including the feeding goal of the parent, adapted from the Family Mealtime Goals Questionnaire [21], and the context of the meal adapted from the EMA component of the Family Matters study [16].
Table 2Predictor variables and coding Scheme


	 	Response options
	Dummy code

	Feeding Goal
	 	 
	To avoid arguments about food at mealtimes
	1 = Yes
	Yes

	 	0 = No
	No

	Meal Context
	 	 
	Meal child was eating
	1 = Breakfast
	Meal

	 	2 = Lunch
	Meal

	 	3 = Evening meal
	Meal

	 	4 = Snack
	Snack

	Where eating event took place
	1 = Around a table at home
	Private

	 	2 = On the sofa/chair in living area
	Private

	 	3 = Scattered throughout the house
	Private

	 	4 = In the car
	Private

	 	5 = At a restaurant
	Public

	Atmosphere of eating event
	1 = Chaotic
	Negative

	 	2 = Rushed
	Negative

	 	3 = Tense
	Negative

	 	4 = Relaxed
	Positive

	 	5 = Enjoyable
	Positive

	 	6 = Neutral
	Neutral


NB. Bolded items indicate reference variables The reference variables were decided based on the factors we believed would not be associated with the use of coercive/indulgent FPs





Data analyses
Descriptive statistics of demographic variables were performed to characterise the sample. To test the main hypothesis, data were analysed using multi-level modelling in R version 4.4.1 with the package ‘lme4’ [26]. As per the pre-registration, only the coercive or indulgent FPs were included as outcome variables in this analysis. For each model, we analysed only eating occasion observations where the parent had completed a signal contingent survey within four hours before the eating occasion. Parent stress and negative affect were centred for each participant to improve the interpretation of the findings. To allow for sufficient sample sizes within the mixed models the categorical items included in the model were re-coded to binary variables (see Table 1). P-values were used to determine whether models were significantly different from zero (p <.05). The models included a random intercept that was allowed to vary within individuals and a random slope that was allowed to vary within individuals. For the parent’s mood, we centred each predictor variable around a person’s mean allowing us to observe trait and state effects. The state components of negative affect, positive affect and stress were centred for each participant (mean of 0), where positive deviations (e.g., 1.2) are greater than the participant’s average levels, and negative deviations (e.g., -0.8) are less than their usual levels. The outcome variables (5 x coercive and 3 x indulgent FPs) were run in separate models to allow a nuanced understanding of what factors influenced specific FPs.


Results
Demographics
The 109 parents had a mean age of 34.6 years (SD = 5.5, min = 24.8, max = 55.3). Children had a mean age of 53.1 months (SD = 10.3, min = 36.8, max = 71.43). Mean scores for participant-centred positive affect, negative affect, and mood were 2.74 (SD = 0.61), 1.77 (SD = 0.6), and 2.24 (SD = 0.64), respectively (a maximum score of 5 indicates the greatest level of endorsement for these three constructs). An overview of the parents’ demographic background and child sex is provided in Table 3.
Table 3Demographic details of the sample (N = 109)


	 	N
	Per cent

	Child Sex
	 	 
	Male
	50
	45.9

	Female
	59
	54.1

	Parent Sex
	 	 
	Male
	24
	22

	Female
	85
	78

	Parent Ethnicity
	 	 
	Asian
	8
	7.3

	Black
	7
	6.4

	White
	91
	83.5

	Mixed
	1
	1.0

	Other
	2
	1.8

	Education
	 	 
	Degree
	64
	58.7

	No-degree
	45
	41.3

	Working Status
	 	 
	Unemployed
	21
	19.3

	Working part-time (between 8–29 h per week)
	35
	32.1

	Working full-time (30 h or more per week)
	53
	48.6

	Adequacy of Income
	 	 
	Living Comfortably
	47
	43.1

	Managing
	46
	42.2

	Finding it Difficult
	9
	8.3

	Finding it Very Difficult
	6
	5.5

	Household Food Security
	 	 
	High or Marginal Food Security
	72
	66.1

	Low Food Security
	16
	14.7

	Very Low Food Security
	21
	19.3





Eating occasions
Parents reported on 1777 in-the-moment eating occasions in which their child ate food, Table 4 displays the overall frequencies of reported use for each feeding practice. Meals accounted for 1271 (71.5%) and snacks accounted for 506 (28.5%) of eating occasions. Approximately one-third of eating occasions (595, 33.5%) were initiated by the child requesting or helping themselves to food. The majority of meals occurred in the home (1659, 97%) and in the presence of other family members (1259, 70.8%). Parents reported that 73.4% (1305) of the eating occasions had a positive atmosphere, 12.9% (230) had a neutral atmosphere and 13.6% (242) had a negative atmosphere.
Table 4Reported use of feeding practices for 1777 eating occasions


	Feeding practice
	Reported use
	Percentage of use for 1777 eating occasions

	PFP1: Pressure to eat
	323
	18%

	PFP2: Food reward for eating
	119
	7%

	PFP3: Restriction
	212
	12%

	PFP4: Food reward for new food
	111
	6%

	PFP5: Trick/bribe
	116
	7%

	PFP6: Prepare preferred food for child
	363
	20%

	PFP7: Child to choose different food
	142
	8%

	PFP8: Food to soothe
	143
	8%




Figure 1 displays the number of instances parents reported each feeding practice out of the 1777 eating occasions. The most commonly reported feeding practice was indulgent: preparing separate food that the parent knew the child would enjoy (363 instances, 20.4% of eating occasions) while the least common was coercive: offering the child a reward for trying a new food (111 instances, 6.2% of eating occasions). The percentage of coercive or indulgent practices used differed for whether the eating occasion was a meal or a snack (see Fig. 1).
[image: ]
Fig. 1Overall frequencies of FPs used (Ns) and percentages of use for meals versus snacks



Momentary effects
To evaluate temporal ordering, data collected from EMA event prompts (i.e., participant-initiated surveys of food parenting practices used at specific eating occasions) were paired with data from EMA signal prompts (i.e., researcher-initiated surveys of parent stress and parent mood) collected up to four-hours earlier on the same day for each participant. There were 903 paired entries, with a mean elapsed time of 73.3 min (SD = 71.4 min, min = 0 min, max = 239 min) between the signal mood/stress survey and the subsequent eating event.
A parent’s level of stress before the eating event, endorsing a feeding goal of avoiding arguments over food, a negative atmosphere, meal versus snack, at home or in public, and the child’s probability of assignment to an avid eating profile were all significant predictors for at least one of the coercive/indulgent FPs (Table 5 presents the model coefficients and significance level, see Supplementary Tables S1-S8 for full details of the model coefficients).
Table 5Model coefficients for each coercive parental feeding practice (PFP1-PFP5) or indulgent parental feeding practice (PFP6-PFP8)


	 	Fixed effects (p-value)

	PFP1: Pressure to eat
	PFP2: Food reward for eating more
	PFP3: Restriction
	PFP4: Food reward for eating new food
	PFP5: Trick or bribe
	PFP6: Prepare preferred food
	PFP7: Child to choose different food
	PFP8: Food to soothe

	Intercept
	-1.98 (0.21)
	-5.85 (0.02)
	-3.27 (0.1)
	-3.87 (0.16)
	-4.05 (0.09)
	-3.57 (0.04)
	-2.82 (0.21)
	-4.51 (0.08)

	State stress
	0.6 (0.02)
	-0.31 (0.41)
	0.08 (0.81)
	0.34 (0.4)
	0.21 (0.58)
	0.26 (0.33)
	0.53 (0.2)
	0.51 (0.19)

	State Negative Affect
	-0.38(0.32)
	0.71 (0.22)
	− 0.24 (0.61)
	0.12 (0.85)
	-0.43 (0.48)
	-0.14 (0.72)
	-0.37 (0.52)
	-0.2 (0.73)

	Reducing Conflict Goal
	 	 	 	 	 	 	 	 
	Yes
	0.27 (0.28)
	1.04 (0.01)
	0.53 (0.08)
	0.38 (0.35)
	0.99 (0.01)
	0.82 (< 0.001)
	1.86 (< 0.001)
	1.47 (< 0.001)

	No (referent)
	-
	-
	-
	-
	-
	-
	-
	-

	Atmosphere
	 	 	 	 	 	 	 	 
	Negative
	0.6 (0.05)
	0.85 (0.06)
	-0.13 (0.72)
	0.49 (0.32)
	0.42 (0.36)
	-0.32 (0.35)
	-0.58 (0.29)
	1.06 (0.01)

	Neutral
	0.1 (0.77)
	-0.96 (0.14)
	-0.08 (0.83)
	-0.98 (0.12)
	-0.68 (0.22)
	0.03 (0.94)
	-0.66 (0.26)
	-0.1 (0.84)

	Positive (referent)
	-
	 	 	 	 	 	 	 
	Type of eating occasion
	 	 	 	 	 	 	 	 
	Snack
	-2.52 (< 0.001)
	-1.94 (< 0.001)
	0.97 (< 0.001)
	-2.05 (< 0.001)
	-3.14 (< 0.001)
	-0.26 (0.31)
	-0.94 (0.05)
	1.78 (< 0.001)

	Meal (referent)
	-
	-
	-
	-
	-
	 	 	 
	Location
	 	 	 	 	 	 	 	 
	Public setting
	-0.43 (0.47)
	0.07 (0.93)
	-0.13 (0.86)
	0.28 (0.74)
	-0.64 (0.4)
	-0.02 (0.98)
	2.11 (< 0.001)
	1.12 (0.14)

	Private setting
	 	 	 	 	 	 	 	 
	Probability of avid eating
	0.71 (0.51)
	0.5 (0.78)
	0.56 (0.65)
	-0.17 (0.93)
	3.23 (0.05)
	1.14 (0.31)
	-1.16 (0.43)
	3.79 (0.03)

	Day of the Week
	 	 	 	 	 	 	 	 
	Weekend
	0.19 (0.42)
	0.6 (0.1)
	0.0 (0.99)
	0.95 (0.01)
	0.78 (0.02)
	0.41 (0.07)
	0.87 (0.01)
	0.26 (0.47)

	Weekday (referent)
	-
	-
	-
	-
	-
	-
	-
	-


NB. PFP = Parental Feeding Practice. Bold values indicate a significant effect at p <.05. Fixed effects were estimated from mixed-effects linear regressions with the presence of each feeding practice as the outcome. Participant ID was included as a random effect to account for parent-to-parent variability in their use of feeding practices



In answer to hypothesis 1, a higher score of stress in the four hours before the eating occasion was associated with an increased probability of encouraging their child to eat more food than they wanted to (PFP1). There were no other relationships between stress/mood and subsequent feeding practices.
Aligned with hypothesis 2, when parents reported the goal of avoiding conflict, they were more likely to report offering their child a reward for eating more food (PFP2), tricking or bribing their child into eating more than they wanted to (PFP5), prepare separate food that they knew their child would enjoy eating (PFP6), allowing their child to choose a separate meal or different food because they did not want to eat what was offered (PFP7), or giving their child food to calm them down or help manage their behaviour (PFP8).
Results of hypothesis 3 were somewhat mixed. When the eating occasion was a snack rather than a meal, parents were more likely to report having to make sure that their child did not eat too much food (PFP3) or giving their child food to calm them down or help manage their behaviour (PFP8). In the snack context, parents were less likely to pressure their child to eat more food than they wanted to (PFP1), offer their child a reward for eating more food (PFP2), offer their children a treat or reward for trying new food (PFP4), trick or bribe their child into eating more than they wanted to (PFP5), or allow their child to choose a separate meal or different food (PFP7). Allowing the child to choose a different food (PFP7) was the only feeding practice reported more when in public than in a private setting. When the eating situation was perceived as negative compared to neutral or positive, pressuring a child to eat more (PFP1) and giving a child food to calm them down or help manage their behaviour (PFP8) were reported more often. At the weekend, offering their children a treat or reward for trying new food (PFP4), tricking or bribing their child into eating more than they wanted to (PFP5), and allowing the child to choose a different food (PFP7) were more commonly reported compared to a weekday. Parents of a child with a higher probability of avid eating behaviour were more likely to give their child food to calm them down or help manage their behaviour (PFP8) and trick or bribe their child into eating more than they wanted to (PFP5).


Discussion
The present study explored the contextual and situational factors influencing parental coercive or indulgent feeding practices (PFPs) among parents of preschool children with avid eating behaviour using ecological momentary assessment (EMA).
Hypothesis 1 was partly supported by the findings, in that higher parental stress predicted subsequent use of greater pressure to eat. These findings align with previous research suggesting that stress can deplete a parent’s emotional resources, leading them to adopt more controlling or compensatory feeding strategies [19, 20]. Conversely, parental mood was not a significant predictor of the use of any coercive or indulgent PFPs. This suggests that the momentary experience of stress, rather than mood, was a more important determinant of subsequent feeding practices in our sample. It is also possible that when asked to report stress in the moment, parents were actually reporting on a more stable or pervasive experience than mood, which may help to explain why mood ratings were less predictive of subsequent behaviour within the four-hour window between recording parents’ states and the subsequent eating event.
In support of hypothesis 2, feeding goals aimed at reducing mealtime conflict led to both indulgent (e.g., soothing with food) and coercive (e.g., food rewards) practices, emphasizing the role of non-health-related goals in shaping less adaptive strategies. Our finding supports the notion that feeding goals beyond health, such as minimising stress or conflict, play a crucial role in the use of less adaptive parental FPs [21].
As predicted in hypothesis 3, context also influenced PFPs, with effects of snack vs. meals, public vs. private, negative vs. positive mealtimes, and weekends vs. weekdays all being evident. In comparison to snacks, meals appeared to be more likely occasions for introducing new foods, given that in this context parents reported more use of coercive practices such as offering their child a treat or reward for trying new food. In contrast, snacks were often used for immediate emotional regulation due to their spontaneous and rewarding nature. Unlike meals, which usually have predefined portions and follow a structured routine, snacks can be more spontaneous and are often highly palatable, convenient and commonly designed to be rewarding and appealing (such as sweets, crisps, or cookies). Together, these features of snacks may lead parents use snacks to regulate a child’s emotions because of their effectiveness in providing immediate gratification, particularly in children with avid eating tendencies. Public settings prompted the more indulgent practice of allowing children to choose different foods to avoid conflict. Public settings may present additional pressures and social expectations, prompting parents to use less adaptive practices to manage their children’s behaviour [16]. Unsurprisingly, parental perception of negative mealtimes predicted greater use of pressure to eat as well as the indulgent practice of giving food to soothe. These findings are consistent with the literature examining the bidirectional effects of pressure to eat and more difficult feeding interactions [27] as well as the commonly observation that parents are more likely to use food to soothe when their children have more negative affect or are difficult to manage due to temperamental traits such as surgency [28]. Finally, at weekends, parents were more likely to allow the child to choose a different food to that which is offered, which might suggest a more indulgent approach to weekend eating opportunities, but weekends also shared some more coercive feeding practices in common with weekday mealtimes, designed to get children to eat new foods. In summary, our study demonstrates the powerful effects of contextual factors on feeding practice, and calls for a more nuanced understanding of why, which and when specific feeding practices are used by parents.
In addition to these external contextual effects, we also observed effects of children’s appetite on feeding practices, even within this sample chosen for their homogeneity in avid eating. Notably, parents of children with higher probability scores of avid eating behaviour were more likely to give food to calm children or manage their behaviour and to trick or bribe their child into eating more than the child wanted to. This finding underscores the reciprocal nature of parent-child feeding dynamics, where children’s avid eating behaviours may evoke more indulgent responses from parents, potentially perpetuating a cycle of maladaptive eating behaviours, such as emotional overeating. While instrumental FPs, such as using coercive methods to encourage eating and using food to soothe, may be effective in the short term, longitudinal evidence has demonstrated that such practices are associated with increased emotional overeating in later childhood [9, 29, 30], which in turn increases risk of obesity [31].
Our novel findings provide insights into the dynamic and context-dependent nature of feeding interactions, offering valuable implications for interventions aimed at parenting children with avid eating behaviour who are at greater risk of adiposity in later life. This study’s findings have several important implications for the design of interventions aimed at preventing childhood obesity and promoting healthy eating behaviours. First, interventions should address parental stress and conflict reduction as critical components. Providing parents with tools to manage their stress could reduce the reliance on coercive or indulgent FPs. Mindfulness-based stress reduction and cognitive-behavioural strategies could be beneficial in this regard [20]. Second, interventions should focus on helping parents set and adhere to consistent feeding goals or more structured FPs to prevent mealtime conflict in the first instance. Practical strategies need to be developed that explain how consistent, health-oriented FPs, even in the face of immediate challenges, could help parents resist the urge to use food as a tool for immediate emotional regulation or conflict avoidance [21]. Third, given the significant impact of meal settings and atmospheres, interventions should provide parents of children with avid eating strategies for managing feeding in various contexts. This could include practical tips for handling public eating situations and creating a positive mealtime atmosphere at home, even during busy or stressful times [16]. Finally, this research underscores that meals and snacks are very different eating events with different feeding goals and practices. As such, future interventions need to tailor feeding advice around whether it is a meal or snack.
Limitations
While the EMA methodology allowed for the real-time capture of FPs and contextual factors, there are limitations to consider, such as the reliance on parent-reported data which may introduce social desirability bias. Due to the reliance on parent reports, we also decided not to collect anthropometric data such as the child’s BMI, which is often inaccurately reported by parents [32]. However, child BMI has been documented to have bi-directional associations with parental feeding practices and it would have been beneficial to include directly measured BMI as a potential covariate in this study [11].
Furthermore, although the proportion of ethnicity is representative of the UK [33] the participants were predominately White which may limit the generalisability of findings. Additionally, the sample may not be fully representative of all parents of children with avid eating behaviours particularly as children displaying very high appetite avidity may place a greater burden on parents which would hinder the parent from completing the surveys in-the-moment.

Future research
This study has underlined the importance of in-the-moment data capture for understanding the complex interactions between context and feeding practices. Further work using this methodology could incorporate greater assessment of the role of the child’s eating behaviour or temperament into this type of analysis, given that these factors are commonly implicated in the prediction of parentally reported feeding practices captured with traditional questionnaire methods [5]. Longitudinal studies using a series of EMA analyses could provide further insights into how parental FPs evolve and their long-term impact on children’s eating behaviours and weight outcomes. There are also implications of our study for measurement, given that the widely used questionnaire measures of feeding practice currently fail to capture this variation by context [34]. In particular, the substantial impact of snack vs. mealtime context on feeding practices observed in this study highlights the importance of developing measures which examine feeding practices separately for those contexts.
While food security was not a focus of our study, we saw high rates of food insecurity in our sample, and this was reported in more families than reported that their income made it difficult or very difficult to manage. This was also observed in our previous study of UK families where families with a child who shows avid eating also reported higher levels of food insecurity without significantly higher levels of socio-economic deprivation [5]. This leads us to suspect that a child’s persistent requests for food and greater frequency of eating leads parents to either experience greater food insecurity or that this challenge becomes more salient in the context of repeated child requests. More research should investigate perceptions of food insecurity of parents with children with avid eating, and examine the interaction of static vs. dynamic contextual effects to predict feeding practices. Finally, exploring the factors that predict the use of more structured and autonomy support FPs is crucial to harnessing the opportunities for employing more beneficial FPs.


Conclusion
This study underscores the complex and dynamic nature of parental FPs among caregivers of children with avid eating behaviours. The results of the Ecological Momentary Assessment demonstrate that parental stress, type of eating occasion, eating location, and feeding goals predict the use of coercive or indulgent FPs by parents of children with avid eating. By highlighting the influence of stress, mood, feeding goals, and contextual factors, our findings contribute to a more nuanced understanding of feeding dynamics and offer valuable directions for interventions for children with avid eating tendencies. Supporting parents in managing their stress, setting consistent feeding goals, and navigating various feeding contexts can play a crucial role in promoting healthier feeding behaviours and preventing poorer dietary habits and health outcomes in young children.

Acknowledgements
We would like to thank all the families for participating in the study. We are also grateful to Dr Maciej Buze and Zuofu Huang for assistance with the statistical analysis, and the Real-Time Eating Activity and Children’s Health (REACH) Lab at the University of Southern California for their feedback on the study.

Author contributions
Each named author has substantially contributed to conducting the underlying research and drafting this manuscript. JB, CF, HC, MH, EH, and CL have contributed to the conception and funding acquisition of the study. AP and KE have led the study design and data collection. AP has led the data analysis and write-up of the manuscript and AK has cross-checked the statistics and code. JB, CF, HC, MH, EH, CL, KE, and AK have been involved in the editing and proofing of the manuscript.

Funding
This work was supported by an Economic and Social Research Council (ESRC) research grant (ES/V014153/1). The funding organizations had no role in the design and conduct of the study, collection, management, analysis and interpretation of data, and preparation, review or approval of the manuscript.

Data availability
To foster transparency and replicability in science, all our hypotheses and study designs were preregistered and received ethical approval prior to data collection. The data sets generated and analysed during this study will be available from the corresponding author upon reasonable request.

Declarations
Ethics approval and consent to participate
Ethical approval was provided by the Aston University Health and Life Sciences Research Ethics Committee (HLS21079). All participants provided informed consent. The complete protocol for the study was preregistered and published as a protocol paper (see Edwards et al., 2024b).

Consent for publication
Not applicable.

Competing interests
The authors declare no conflicts of interest.


Abbreviations
	FPs
	Feeding practices

	EMA
	Ecological Momentary Assessment

	CEBQ
	Child Eating Behaviour Questionnaire (Wardle et al., 2001)




References
	1.
Llewellyn C, Wardle J. Behavioral susceptibility to obesity: Gene–environment interplay in the development of weight. Physiol Behav [Internet]. 2015 Dec [cited 2021 Nov 29];152:494–501. Available from: https://​linkinghub.​elsevier.​com/​retrieve/​pii/​S003193841530022​6


	2.
Scaglioni S, De Cosmi V, Ciappolino V, Parazzini F, Brambilla P, Agostoni C. Factors Influencing Children’s Eating Behaviours. Nutrients [Internet]. 2018 May 31 [cited 2023 Sep 8];10(6):706. Available from: http://​www.​mdpi.​com/​2072-6643/​10/​6/​706.


	3.
Kininmonth A, Smith A, Carnell S, Steinsbekk S, Fildes A, Llewellyn C. The association between childhood adiposity and appetite assessed using the Child Eating Behavior Questionnaire and Baby Eating Behavior Questionnaire: A systematic review and meta-analysis. Obes Rev [Internet]. 2021 May [cited 2021 Nov 29];22(5). Available from: https://​onlinelibrary.​wiley.​com/​doi/​10.​1111/​obr.​13169


	4.
Nas Z, Herle M, Kininmonth AR, Smith AD, Bryant-Waugh R, Fildes A et al. Nature and nurture in fussy eating from toddlerhood to early adolescence: findings from the Gemini twin cohort. J Child Psychol Psychiatry [Internet]. 2024 Sep 19 [cited 2024 Sep 25];jcpp.14053. Available from: https://​acamh.​onlinelibrary.​wiley.​com/​doi/​10.​1111/​jcpp.​14053


	5.
Pickard A, Croker H, Edwards K, Farrow C, Haycraft E, Herle M et al. Identifying an avid eating profile in childhood: Associations with temperament, feeding practices and food insecurity. Appetite [Internet]. 2023 Dec [cited 2024 Jan 28];191:107050. Available from: https://​linkinghub.​elsevier.​com/​retrieve/​pii/​S019566632302512​6


	6.
Edwards KL, Blissett J, Croker H, Farrow C, Herle M, Kininmonth A et al. Examining parents’ experiences and challenges of feeding preschool children with avid eating behaviour. Appetite [Internet]. 2024 Jul [cited 2024 Aug 14];198:107372. Available from: https://​linkinghub.​elsevier.​com/​retrieve/​pii/​S019566632400173​9


	7.
Loth KA, Huang Z, Wolfson J, Neumark-Sztainer D, Fisher J, Fulkerson JA et al. Leveraging ecological momentary assessment to understand variability in food parenting practices within a low-income racially/ethnically diverse sample of parents of preschoolers. Appetite [Internet]. 2023 Sep [cited 2023 Jun 21];188:106635. Available from: https://​linkinghub.​elsevier.​com/​retrieve/​pii/​S019566632300494​4


	8.
Kininmonth AR, Herle M, Tommerup K, Haycraft E, Farrow C, Croker H et al. Parental feeding practices as a response to child appetitive traits in toddlerhood and early childhood: a discordant twin analysis of the Gemini cohort. Int J Behav Nutr Phys Act [Internet]. 2023 Apr 4 [cited 2023 Jun 26];20(1):39. Available from: https://​ijbnpa.​biomedcentral.​com/​articles/​10.​1186/​s12966-023-01440-2


	9.
Kininmonth AR, Herle M, Haycraft E, Farrow C, Tommerup K, Croker H et al. Reciprocal associations between parental feeding practices and child eating behaviours from toddlerhood to early childhood: bivariate latent change analysis in the Gemini cohort. J Child Psychol Psychiatry [Internet]. 2023 May 15 [cited 2023 Jun 26];jcpp.13819. Available from: https://​acamh.​onlinelibrary.​wiley.​com/​doi/​10.​1111/​jcpp.​13819


	10.
Faith MS, Scanlon KS, Birch LL, Francis LA, Sherry B. Parent-Child Feeding Strategies and Their Relationships to Child Eating and Weight Status. Obes Res [Internet]. 2004 Nov [cited 2024 Sep 27];12(11):1711–22. Available from: https://​onlinelibrary.​wiley.​com/​doi/​10.​1038/​oby.​2004.​212


	11.
Shloim N, Edelson LR, Martin N, Hetherington MM, Parenting Styles F, Styles. Feeding Practices, and Weight Status in 4–12 Year-Old Children: A Systematic Review of the Literature. Front Psychol [Internet]. 2015 Dec 14 [cited 2024 Sep 27];6. Available from: http://​journal.​frontiersin.​org/​Article/​10.​3389/​fpsyg.​2015.​01849/​abstract


	12.
Berge JM, Fertig AR, Trofholz A, de Brito JN. Real-time predictors of food parenting practices and child eating behaviors in racially/ethnically diverse families. Int J Behav Nutr Phys Act [Internet]. 2023 Jul 11 [cited 2023 Jul 14];20(1):86. Available from: https://​ijbnpa.​biomedcentral.​com/​articles/​10.​1186/​s12966-023-01476-4


	13.
Killion K, Harris JL, Duffy VB. Caregiver perceptions of snacks for young children: A thematic synthesis of qualitative research. Appetite [Internet]. 2023 Sep [cited 2024 May 31];188:106628. Available from: https://​linkinghub.​elsevier.​com/​retrieve/​pii/​S019566632300181​2


	14.
Loth KA, Uy M, Neumark-Sztainer D, Fisher JO, Berge JM. A qualitative exploration into momentary impacts on food parenting practices among parents of pre-school aged children. Appetite [Internet]. 2018 Nov [cited 2023 Jun 21];130:35–44. Available from: https://​linkinghub.​elsevier.​com/​retrieve/​pii/​S019566631830212​5


	15.
Berge JM, Tate A, Trofholz A, Loth K, Miner M, Crow S et al. Examining variability in parent feeding practices within a low-income, racially/ethnically diverse, and immigrant population using ecological momentary assessment. Appetite [Internet]. 2018 Aug [cited 2023 Jun 21];127:110–8. Available from: https://​linkinghub.​elsevier.​com/​retrieve/​pii/​S019566631731799​3


	16.
Trofholz A, Tate A, Janowiec M, Fertig A, Loth K, de Brito JN et al. Ecological Momentary Assessment of Weight-Related Behaviors in the Home Environment of Children From Low-Income and Racially and Ethnically Diverse Households: Development and Usability Study. JMIR Res Protoc [Internet]. 2021 Dec 1 [cited 2023 Jul 14];10(12):e30525. Available from: https://​www.​researchprotocol​s.​org/2021/12/e30525.


	17.
Hektner JM, Schmidt JA, Csikszentmihalyi M. Experience sampling method: measuring the quality of everyday life. Thousand Oaks London New Delhi]: Sage; 2007. p. 352.Crossref


	18.
Napa Scollon C, Prieto CK, Diener E. Experience Sampling: Promises and Pitfalls, Strength and Weaknesses. In: Diener E, editor. Assessing Well-Being [Internet]. Dordrecht: Springer Netherlands; 2009 [cited 2024 Sep 23]. pp. 157–80. (Michalos AC, editor. Social Indicators Research Series; vol. 39). Available from: http://​link.​springer.​com/​10.​1007/​978-90-481-2354-4_​8


	19.
Berge JM, Trofholz A, Tate AD, Beebe M, Fertig A, Miner MH et al. Examining unanswered questions about the home environment and childhood obesity disparities using an incremental, mixed-methods, longitudinal study design: The Family Matters study. Contemp Clin Trials [Internet]. 2017 Nov [cited 2023 Jun 22];62:61–76. Available from: https://​linkinghub.​elsevier.​com/​retrieve/​pii/​S155171441730218​5


	20.
Almaatani D, Zurbau A, Khoshnevisan F, Bandsma RHJ, Khan TA, Sievenpiper JL et al. The association between parents’ stress and parental feeding practices and feeding styles: Systematic review and meta-analysis of observational studies. Matern Child Nutr [Internet]. 2023 Jan [cited 2024 Sep 27];19(1):e13448. Available from: https://​onlinelibrary.​wiley.​com/​doi/​10.​1111/​mcn.​13448


	21.
Snuggs S, Houston-Price C, Harvey K. Development of a Parental Feeding Goal Measure: The Family Mealtime Goals Questionnaire. Front Psychol [Internet]. 2019 Mar 12 [cited 2024 Sep 27];10:455. Available from: https://​www.​frontiersin.​org/​article/​10.​3389/​fpsyg.​2019.​00455/​full


	22.
Wolstenholme H, Heary C, Kelly C. Fussy eating behaviours: Response patterns in families of school-aged children. Appetite [Internet]. 2019 May [cited 2024 Sep 27];136:93–102. Available from: https://​linkinghub.​elsevier.​com/​retrieve/​pii/​S019566631830567​1


	23.
Loth KA, Ji Z, Wolfson J, Neumark-Sztainer D, Berge JM, Fisher JO. A descriptive assessment of a broad range of food-related parenting practices in a diverse cohort of parents of preschoolers using the novel Real-Time Parent Feeding Practices Survey. Int J Behav Nutr Phys Act [Internet]. 2022 Dec [cited 2024 Sep 23];19(1):22. Available from: https://​ijbnpa.​biomedcentral.​com/​articles/​10.​1186/​s12966-022-01250-y


	24.
Edwards K, Croker H, Farrow C, Haycraft E, Herle M, Llewellyn C et al. Examining Parent Mood, Feeding Context, and Feeding Goals as Predictors of Feeding Practices Used by Parents of Preschool Children With Avid Eating Behavior: Protocol for an Ecological Momentary Assessment Study. JMIR Res Protoc [Internet]. 2024 Mar 19 [cited 2024 Aug 14];13:e55193. Available from: https://​www.​researchprotocol​s.​org/​2024/​1/​e55193


	25.
Wardle J, Guthrie CA, Sanderson S, Rapoport L. Development of the Children’s Eating Behaviour Questionnaire. J Child Psychol Psychiatry [Internet]. 2001 Oct [cited 2021 Nov 29];42(7):963–70. Available from: https://​onlinelibrary.​wiley.​com/​doi/​10.​1111/​1469-7610.​00792


	26.
Bates D, Maechler M, Bolker B, Walker S. Fitting Linear mixed-effects models using lme4. J Stat Softw. 2015;67(1):1–48.Crossref


	27.
Jansen PW, De Barse LM, Jaddoe VWV, Verhulst FC, Franco OH, Tiemeier H. Bi-directional associations between child fussy eating and parents’ pressure to eat: Who influences whom? Physiol Behav [Internet]. 2017 Jul [cited 2024 Dec 9];176:101–6. Available from: https://​linkinghub.​elsevier.​com/​retrieve/​pii/​S003193841631101​5


	28.
Tauriello S, Moding K, Aronoff N, Kubiniec E, Anzman-Frasca S. Examining links between child temperament and feeding, eating, and weight outcomes: An updated systematic review of the literature. Eat Behav [Internet]. 2023 Apr [cited 2024 Dec 9];49:101739. Available from: https://​linkinghub.​elsevier.​com/​retrieve/​pii/​S147101532300039​9


	29.
Farrow CV, Haycraft E, Blissett JM. Teaching our children when to eat: how parental feeding practices inform the development of emotional eating—a longitudinal experimental design. Am J Clin Nutr [Internet]. 2015 May 1 [cited 2022 Jan 19];101(5):908–13. Available from: https://​academic.​oup.​com/​ajcn/​article/​101/​5/​908/​4564476


	30.
Steinsbekk S, Belsky J, Wichstrøm L. Parental Feeding and Child Eating: An Investigation of Reciprocal Effects. Child Dev [Internet]. 2016 Sep [cited 2024 Jan 28];87(5):1538–49. Available from: https://​srcd.​onlinelibrary.​wiley.​com/​doi/​10.​1111/​cdev.​12546


	31.
Dakanalis A, Mentzelou M, Papadopoulou SK, Papandreou D, Spanoudaki M, Vasios GK et al. The Association of Emotional Eating with Overweight/Obesity, Depression, Anxiety/Stress, and Dietary Patterns: A Review of the Current Clinical Evidence. Nutrients [Internet]. 2023 Feb 26 [cited 2024 Dec 9];15(5):1173. Available from: https://​www.​mdpi.​com/​2072-6643/​15/​5/​1173


	32.
Rodrigues D, Machado-Rodrigues AM, Padez C. Parental misperception of their child’s weight status and how weight underestimation is associated with childhood obesity. Am J Hum Biol [Internet]. 2020 Sep [cited 2024 Dec 4];32(5):e23393. Available from: https://​onlinelibrary.​wiley.​com/​doi/​10.​1002/​ajhb.​23393


	33.
Office for National Statistics (ONS). Ethnic group, England and Wales: Census 2021 [Internet]. 2022. Available from: https://​www.​ons.​gov.​uk/​peoplepopulation​andcommunity/​culturalidentity​/​ethnicity/​bulletins/​ethnicgroupengla​ndandwales/​census2021#ethnic-groups-in-england-and-wales


	34.
Musher-Eizenman D, Holub S. Comprehensive Feeding Practices Questionnaire: Validation of a New Measure of Parental Feeding Practices. J Pediatr Psychol [Internet]. 2007 Apr 9 [cited 2023 Jan 3];32(8):960–72. Available from: https://​academic.​oup.​com/​jpepsy/​article-lookup/​doi/​10.​1093/​jpepsy/​jsm037




Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/images/12966_2025_1715_Fig1_HTML.png
Axis Title

30%

25%

20%

15%

10%

5%

0%

Overall Instances of Feeding Practices Used and Percentages of use for
Meal Occasions (1272) versus Snack Occasions (506)

24.7%

24.4%

17.3%

14.8% 15.2%

9.8% 102% 10.0%
9.1% 9.1%
S6% 5.9%
3.7% .
28% 31%

PFP1: Pressure to eat PFP2: Food reward for PFP3: Restriction PFP4: Food reward for PFP5: Trick/bribe PFP6: Prepare preferred ~ PFP7: Child to choose PFP8: Food to soothe
eating new food food for child different food

NB. Percentages displayed indicate that the parent reported 'yes' to using the specific feeding practice for snacks (506 occasions) and meals (1272 occasions).

w1272 Meals m506 Snacks





OEBPS/navigation.xhtml

    
      Contents


      
        		Parents’ use of coercive and indulgent feeding practices for children with avid eating behaviour: an Ecological Momentary Assessment study


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





