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Abstract

:

This study aimed to establish the differences in parental attitudes toward feeding and activity, as well as child eating and activity levels, between families of children living with and without asthma. Parents of children and young people aged between 10 and 16 years living both with asthma (n = 310) and without asthma (n = 311) completed measures for parental feeding, parental attitudes toward child exercise, child eating, child activity level and asthma control. Children living with asthma had a significantly higher BMIz (BMI standardised for weight and age) score, were significantly more likely to emotionally overeat and desired to drink more than their peers without asthma. Parents of children with asthma reported greater use of food to regulate emotions, restriction of food for weight control, monitoring of child activity, pressure to exercise and control over child activity. When asthma symptoms were controlled, parental restriction of food for weight management predicted greater child BMIz scores, and higher child activity predicted lower child BMIz scores. These relationships were not found to be significant for children with inadequately controlled asthma. Differences in parental attitudes toward feeding and exercise, and child eating and exercise behaviors, between families may help to explain the increased obesity risk for children with asthma.






Keywords:


asthma; parents; adolescence; weight management; feeding; exercise












1. Introduction


Asthma is one of the most common chronic illnesses in children and young people [1]. The exacerbation of asthma symptoms can impose a significant burden upon the family and society, accounting for missed school and workdays, hospitalizations and a decreased quality of life [2,3,4,5]. When young people are also living with overweight/obesity, the prevalence and severity of asthma symptoms is understood to increase [6]. Longer hospital stays and reduced effectiveness of inhaled corticosteroids among this group highlight the increased challenges to asthma management [7,8]. Emerging evidence suggests that weight management in this population can help to reduce asthma symptom severity [9]. To inform the development of future asthma-specific weight management interventions, a greater understanding is needed of modifiable factors that influence health behaviors in asthma management.



Health behaviors are often established in early childhood. Evidence suggests that parental feeding practices influence a child’s own eating behaviors that are maintained going into and throughout adulthood [10,11]. Parents of children living with chronic illness may have different approaches to feeding. Greater parental use of food to counter-act negative emotions, greater restriction of food and more monitoring of dietary intake have been reported in parents of children living with chronic illness compared to parents of children without chronic illnesses [12,13,14]. Despite research suggesting that a healthy diet correlates with reduced asthma symptoms, there is limited understanding of how parental feeding and child eating may differ in those with pediatric asthma [15]. Borhani and colleagues [16] found that parents of children living with asthma reported hypervigilant supervision of their child’s dietary intake. Moreover, population-based cohort studies have observed increased unhealthy eating behaviors in adolescents with asthma [17].



Living with asthma also poses challenges for physical activity. Exercise can trigger asthma symptoms, resulting in wheezing, shortness of breath and coughing during or after physical activity. Difficulty caused by exercise-induced bronchoconstriction (EIB) during physical activity may explain why pediatric asthma is associated with reduced participation in physical activity and a higher child BMI [18]. However, if therapeutic treatments for asthma fail to prevent EIB, other causes of breathlessness such as physiologic limitations should be considered [19]. Park, Sawyer and Glaun [20] propose that breathlessness during activity could be misinterpreted as asthma exacerbation in some families. This may be a factor in determining how much exercise families and children living with asthma engage in [21,22]. Thus, parental fears of EIB may create barriers to physical activity which are unintentionally transferred to the child [21,23]. Such barriers are problematic for weight and illness management, with research indicating that exercise can increase lung function and cardio-pulmonary fitness and improve asthma control [2].



The adjustment of health behaviors, such as eating and exercise, as a management strategy to avoid asthma triggers may be influenced by perceptions of how well controlled the child’s asthma is. Parental perceptions of physical activity as an asthma trigger and worse pediatric asthma control have been associated with lower levels of physical activity in children living with asthma [24]. It is possible that adjusting exercise behaviors in response to asthma control may contribute to increased weight that has been found in children living with inadequately controlled asthma [9]. Correlations have also been established between dietary intake and asthma symptoms [25]; however, there has been no research to date examining the relationship between parental feeding practices and asthma control.



This study aimed to explore parental attitudes toward child feeding, eating and exercise in children living with asthma compared with healthy controls, to better understand the higher prevalence of childhood obesity reported in children living with asthma. The objectives of the study were to:




	
Establish whether differences between parental attitudes to feeding and activity or child eating and activity levels exist in children living with and without asthma.



	
Explore any differences in the relationship between child BMI scores with parental feeding practices, parental attitudes toward physical activity, child eating behaviors and child activity levels in children living with asthma compared to healthy controls.



	
Explore whether asthma control moderates any relationships between child BMI scores with parental attitudes to feeding and activity, or child eating and activity levels.









2. Materials and Methods


2.1. Participants and Procedure


A set of standardized questionnaires were completed by parents of children living both with asthma (n = 319) and without asthma (n = 316) aged between 10 and 16 years. Participating parents were recruited through Qualtrics, an online survey company recruiting from within the UK. Qualtrics advertised the research study to a cohort who had previously been identified as parents of a child aged between 10 and 16 years, half of whom had reported that their child had asthma. Recruitment began following a favorable ethical opinion by Aston University ethics committee (project #1330). Participants provided informed consent prior to taking part in the research.



Fourteen participants were removed from the data set because their child had comorbidities that would likely influence eating or exercise behaviors (e.g., diabetes, irritable bowel syndrome, eating disorders) or because they failed attention check questions. Data provided on parent and child weight were converted to body mass index (BMI) (kg/m2). To avoid inaccuracy, only participants with child height and weight data measured six months prior to data collection were included in the analysis (asthma, n = 198; no asthma, n = 194). Finally, 52 children who were classified as underweight were not included in the reported analyses as their feeding and eating behaviors are likely to differ.




2.2. Measures


Data were provided for parent age, child age, ethnicity, marital status, education level, employment status and household income. Parent participants also provided height and weight data for themselves and their child. The UK 1990 reference charts were used to compute standardized BMIz scores for child gender which account for exact age and gender [26]. The following measures were also completed:



2.2.1. Parental Feeding Behaviors


To measure parental feeding practices, eight subscales of the Comprehensive Feeding Practices Questionnaire (CFPQ) [27] were used: (1) child control of eating (“do you let your child eat whatever s/he wants?”), (2) use of food for emotion regulation (“when your child gets fussy, is giving him/her something to eat or drink the first thing you do? ”), (3) encouragement of energy balance and variety (“I encourage my child to try new foods”), (4) food environment (“Most of the food I keep in the house is healthy”), (5) use of food as a reward (“I offer my child his/her favorite foods in exchange for good behavior”), (6) use of restriction of food for health (“I have to be sure that my child does not eat too many sweets”), (7) restriction of food for weight control (“I encourage my child to eat less so he/she won’t get fat”) and (8) teaching about nutrition (“I discuss with my child the nutritional value of foods”). Parents responded using a Likert scale from 1 to 5. A higher mean score indicated a greater amount of the particular feeding practice. The CFPQ has been widely used and has good psychometric properties [28]; in this sample, Cronbach’s alpha scores ranged from 0.69 to 0.74, suggesting that all subscales had good internal consistency. The CFPQ has previously been validated in an adolescent sample aged 12 to 17 years of age [29].




2.2.2. Parental Practices around Child Activity


The Parenting Related to Activity Measure (PRAM) [30] was used to explore parenting behaviors around child’s physical activity. Three subscales were used: (1) responsibility and monitoring (“how often are you responsible for deciding how much time your child spends engaged in physical activities?”), (2) pressure to exercise (“my child should always engage in physical activities that are available to her/him”) and (3) control of active behaviors (“I have to limit the amount of physical activity that my child engages in”). Participants’ answers were measured on a 5-point Likert scale with higher scores indicating a greater amount of the behavior or attitude. The Cronbach’s alpha scores for the responsibility/monitoring subscale, pressure to exercise subscale and control of active behaviors subscale were 0.85, 0.67 and 0.83, respectively, indicating that all subscales had good internal consistency.




2.2.3. Perceptions of Child Weight


The Child Feeding Questionnaire (CFQ) [31] was used to assess parental concern about child weight (“how concerned are you about your child becoming overweight?”) and perceived child overweight (“how would you classify your child’s weight?”). Internal consistency was high with Cronbach’s alpha = 0.90. The CFQ has previously been used to examine parental feeding practices and child weight status, and within an adolescent sample [32,33].




2.2.4. Child Eating


Child eating behaviors were reported by parents using four subscales from the Children’s Eating Behaviour Questionnaire (CEBQ) [34]. The CEBQ consists of 8 subscales; 4 food-approach subscales and 4 food-avoidance subscales [35]. The food-approach subscales represent behaviors associated with greater food intake and an increased obesity risk and have therefore been chosen for this study [36]. These subscales included (1) food responsiveness (“my child’s always asking for food?”), (2) emotional overeating (“my child eats more when worried?”), (3) enjoyment of food (“my child enjoys eating?”) and (4) desire to drink (“if given the chance my child would drink continuously throughout the day”). Responses were provided using a Likert scale with higher scores indicated a greater amount of the particular eating behavior. Cronbach’s alpha values ranged from 0.88 to 0.90, indicating good internal consistency. The CEBQ has previously been used with families of children who are of a healthy weight and overweight and has been validated in adolescents aged 12–16 years of age [36,37,38].




2.2.5. Child Activity


The Godin Leisure-Time Exercise Questionnaire (GLTEQ) [39] was used to explore children’s physical activity levels during a typical week. The GLTEQ measures how many times children engage in periods of 15 min of strenuous (e.g., running), moderate (e.g., fast walking) and mild exercise (e.g., yoga), in an average week. To create a leisure time score, the following calculation was summed: (3 x mild) + (5 x moderate) + (9 x strenuous). A separate question enquires how often their child worked up sweat during physical activity. This is measured on a 3-point Likert scale from often to never/rarely. The Cronbach’s alpha for the leisure time score was 0.73 indicating that the scale had good internal consistency. The GLTEQ has been widely used, including with adolescents with asthma [40].




2.2.6. Asthma Control


Children’s asthma control was measured using the Asthma Control Questionnaire (ACQ) [41]. Participants were asked to recall their child’s symptoms over the last week using questions such as “in general, during the past week how much of the time did you wheeze?” A 7-point Likert scale was used to record responses. Higher scores indicated poorer asthma control. A total score of >1.50 can be used to categorize inadequately controlled asthma [42], and therefore used in this study. In a population aged 6–17 years of age, the ACQ has been found to correlate with asthma rescue medication use and urgent medical care assistance [43] and has good test–retest reliability over time [44].





2.3. Statistical Analysis


Normality tests indicated that data were not normally distributed. Consequently, non-parametric tests were used in the analysis where possible. A criterion alpha of p < 0.05 was used to establish significance. First, Mann–Whitney U and Chi square tests were used to explore participant and child characteristics. Second, Mann–Whitney U tests were used to compare parental feeding practices, child eating behavior and physical activity variables between groups of children with and without asthma. Controlling for significant covariates, partial Spearman’s Rho correlations were used to explore whether child BMIz scores (scores standardized for child age and gender) correlated with parental feeding, child eating and physical activity variables in the 2 groups of children. As asthma control was found to correlate with child BMIz score, moderation analyses were used to explore whether asthma control moderates the relationships between child BMI with the significantly correlated variables. Moderation analyses were conducted using the PROCESS macro [45]. A power analysis was conducted using G*Power 3.1 [46] to detect power needs for the moderated regressions. For a small effect size of f2 = 0.2 in a multiple regression with 2 predictors, using an alpha level of p < 0.05 with a statistical power of 0.80 G*Power suggested a minimum sample size of 52. Therefore, the sample size used was sufficient.





3. Results


3.1. Demographic Information


Characteristics of the two groups (asthma and no asthma) can be found in Table 1 (parent characteristics) and Table 2 (child characteristics). Parents of children living with asthma were significantly more likely to have a higher BMI (U = 4826, p = 0.014) and to have a higher household income (U = 4894, p = 0.044). Therefore, these variables were controlled for where possible. Children living with asthma also had a significantly higher BMIz score compared with children living without asthma (U = 16,532, p = 0.01).




3.2. Differences between Parental Attitudes toward Feeding and Exercise and Child Eating and Exercise Behaviors


Parents of children living with asthma reported significantly greater use of food to regulate emotions (p = 0.03), restriction of diet for weight control (p = 0.003) and concern about child overweight (p = 0.003) (see Table 3). Parents of children living with asthma were also significantly more likely to monitor child activity (p = 0.01), pressure children to exercise (p = 0.006) and control active behaviors (p = 0.001). For child eating variables, child emotional overeating (p = 0.001) and desire to drink (p = 0.02) were reported to be significantly higher in children living with asthma. No significant differences were found between other aspects of parents feeding, child eating or exercise behaviors.




3.3. Relationships between Parental Attitudes toward Feeding and Exercise and Child Eating and Exercise Behaviors with Child Weight


Spearman’s Rho partial correlations were used to explore the relationships between parental attitudes toward feeding and exercise and child eating and exercise behaviors with child BMIz scores in the two groups (see Table 4). Parent BMI and household income were controlled for in these analyses. In both asthma and no asthma groups, child BMIz score was significantly associated with greater parental restriction of food for weight control (asthma, p = 0.01; no asthma, p = 0.001), higher concerns about the child being overweight (p = 0.001; p = 0.001), greater perceived child overweight (p = 0.001; p = 0.001), greater child emotional overeating (p = 0.004; p = 0.001), greater child food responsiveness (p = 0.04; p = 0.001) and a lower child activity score (p = 0.01; p = 0.03).



For the children with asthma, child BMIz score was significantly negatively correlated with parental teaching about nutrition (p = 0.03). For children without asthma, child BMIz score was also significantly correlated with greater parental use of food for emotion regulation (p = 0.03), lower encourage balance and variety with feeding (p = 0.01), more parental use of food as a reward (p = 0.01), more restriction of food for health (p = 0.001), more pressure to exercise (p = 0.002), greater child desire to drink (p = 0.006) and higher child activity frequency (p = 0.002).




3.4. Asthma Control as a Moderator to the Relationship between Restriction for Weight Control and Child Activity Level with Child BMIz


In the asthma sample, 58.8% of the children had adequately controlled asthma. Mann–Whitney U tests indicated that children living with controlled asthma had a significantly lower BMIz score (mean = 1.04, SD = 1.23) than children living with inadequately controlled asthma (mean = 1.39, SD = 1.23); (U = 3874, p = 0.041). Therefore, moderation analyses were used to examine whether the significant associations between child BMIz with parental restriction of food for weight control, parental teaching about nutrition, child activity score, child emotional overeating and food responsiveness were moderated by asthma control [46].



Moderation analysis indicated that asthma control significantly moderated the relationship between parental restriction of food for weight control with child BMIz score; b = −0.53, 95% (Cl −0.99, −0.6), t = −2.23, p = 0.03. For children with adequately controlled asthma, a significant positive relationship was found between restriction for weight control and BMIz score; b = 0.33, 95% (Cl 0.05, 0.61), t = 2.36, p = 0.02, but when asthma was inadequately controlled, the relationship between restriction for weight control and child BMIz score was not significant; b = −0.19, 95% (Cl −0.57, 0.18), t = −1.02, p = 0.31 (see Figure 1).



Moderation analysis further indicated that asthma control moderated the relationship between child activity score and BMIz score; b = 0.006, 95% (Cl 0.00, 01), t = 2.13, p = 0.035. For children with adequately controlled asthma, there was a significant negative relationship between child activity and child BMIz score, b = −0.002, 95% (Cl −0.0094, −0.009), t = −2.42, p = 0.02. However, when asthma was inadequately controlled, the relationship between activity and child BMIz score was not significant, b = −0.0006, 95% (Cl −0.0027, 0.0038), t = 0.35, p = 0.73 (see Figure 2).



Further moderation analyses indicated that asthma control did not moderate the relationships between child BMIz score with teaching about nutrition (b = 0.15, 95% (Cl −0.47, 0.78), t = 0.48, p = 0.63), child emotional overeating (b = −0.28, 95% (Cl −0.64, 0.07), t = −1.54, p = 0.13) or child food responsiveness (b = −0.22, 95% (Cl −0.56, 0.12), t = −1.3, p = 0.19).





4. Discussion


Parents of children living with asthma reported that their children engaged in more unhealthy eating behaviors such as emotional overeating and greater desire to drink compared with children living without asthma. The children also had a significantly higher BMIz score compared with peers without asthma, and their parents reported greater concern regarding their children’s weight. Parents of children living with asthma also reported using more controlling practices when feeding their children (using food to regulate emotion, restriction of food for weight control) as well as more controlling practices in relation to exercise (e.g., increased monitoring of child activity, higher pressure on child to exercise and greater control of active behaviors). These results suggest that children living with asthma are exposed to different environmental factors that influence and shape their activity and weight, compared with their peers without asthma.



A significantly higher BMIz score in children living with asthma supports previous findings that this group have an increased obesity risk [8,9]. Parental restriction of food for weight control was found to correlate with higher child BMIz in both groups. Parental restriction of food for weight control has previously been associated with greater weight in a general child population [47], but it has not before been reported in a pediatric asthma sample. The current study adds to existing evidence and additionally shows that this feeding practice is increased in parents of children living with asthma. Parental restriction of food may both, therefore, predict child BMIz and be used in response to parental concerns about child overweight. Indeed, in longitudinal studies, greater parental restriction of food has been shown to predict the development of child eating in response to negative emotions over time [10]. These findings support those showing that adolescents living with asthma are more likely to eat when sad compared to peers without asthma [17].



Interestingly, we found that teaching children about nutrition was only associated with child BMIz scores in the asthma group. Education on nutrition and its relationship with asthma outcomes may help to increase families’ understanding of the importance of maintaining a healthy diet for weight management and as a means to enhance asthma control. Previous literature has reported that diets high in sodium and fat can increase bronchial hyper-responsiveness and asthma symptoms [48]. In comparison, a Mediterranean diet high in fruits and vegetables is reported to reduce airway inflammation [49]. Previous nutritional interventions have been found to improve asthma outcomes and reduce child weight, indicating that integrating personalized nutrition plans with medical treatment could support behavior change in those living with asthma [50,51,52]. Additionally, interventions to improve children’s dietary intake could reduce children’s risk of developing further comorbidities that could complicate asthma management. Existing evidence highlights how poor early nutritional intake can impact upon child neurodevelopment and increase susceptibility to future comorbidities, such as heart disease and type 2 diabetes [53,54]. Further research on the effectiveness of such interventions in an asthma population is needed.



Significantly higher parental reports of monitoring and control of child active behaviors also support previous research, suggesting that parents of children living with asthma worry more about their child’s exercise limitations [24]. In addition, parental attitudes toward physical activity did not correlate with child BMIz in our asthma sample. It may be that parents’ attitudes do not influence child activity levels or that participation is still encouraged but in safe, controlled environments [55]. Activity levels were found to correlate with child BMIz score in the asthma group, whereas exercise frequency did not. For children living with asthma, activity participation may be more important for weight management than strenuous exercise. This contrasts with recommendations to increase activity intensity for weight management in children living with asthma [56]. It is possible that the role regular exercise participation has in stretching in the airways, reducing the risk of airway hyper-responsiveness and increasing exercise capacity may improve asthma control and support engagement in weight management behaviors [2,57,58]. Meanwhile, there is conflicting evidence on the effect high-intensity exercise can have on asthma symptoms and inflammation [59,60], factors that may mediate future exercise engagement and weight management.



A significant association was also found between inadequately controlled asthma and higher child BMIz, supporting previous research in this area. This study supports previous research which suggests that inadequate asthma control is associated with a higher child BMIz score [9]. Asthma control also moderated the relationship between restriction of food for weight control and child BMIz score, and between child activity levels and child BMIz score. Specifically, when asthma symptoms were controlled, parental restriction of food for weight control predicted higher child BMIz scores, and higher child activity predicted lower child BMIz scores. However, these relationships were not significant in the children with inadequately controlled asthma. These results suggest that the relationship between restriction of food for weight control and between child activity levels with child BMIz may be similar between parents of children with controlled asthma and parents of children living without asthma [11]. These relationships were not found when asthma was inadequately controlled, suggesting that there may be other factors influencing weight gain in children who have inadequately controlled asthma. However, in families with uncontrolled asthma, there may be other factors that are more significant that are influencing child weight. One explanation could be the high-dose steroid therapy that is used in difficult to control or in “therapy-resistant” asthma [61]. Han and colleagues [62] found a positive association between steroid dose and weight gain. Another possible explanation is contributor to weight could be non-adherence to asthma medication, a behavior associated with worse asthma control and increased weight [63,64]. It is also possible that parental feeding practices may vary in response to parents’ perceptions of illness control, beliefs about how to manage asthma symptoms and methods used to alleviate child anxiety [12,13,16,65,66]. These findings suggest that healthcare professionals may need to consider other factors when providing weight management support to families with uncontrolled asthma.



To our knowledge, this is the first study to explore the relationships between parental feeding and exercise practices in a sample of children living with and without asthma. While the cross-sectional nature of this study means that the directionality of the relationships found cannot be determined, these findings highlight important factors that necessitate further consideration by practitioners and researchers developing pediatric asthma weight management interventions. Nevertheless, there are limitations to this study which should be considered. The first is the use of self-reported data to analyze child weight, diet, activity and asthma control. While only participants with recent BMI data were included, it would be better to objectively measure BMI. Future studies may consider using child involvement, physiological assessment or 24-h recall diaries as more robust measures. Furthermore, although controlled for where possible in analyses, the difference in parent BMI between the asthma and no asthma group should be noted when inferences are drawn from these findings. Additionally, to develop a more comprehensive knowledge of the family environment in childhood asthma, families should also be purposefully recruited from more diverse backgrounds. This would support understanding of how family attitudes and behaviors vary, allowing for greater generalization to other populations. Nevertheless, the findings of this study suggest there is a relationship between parental feeding and parenting around child activity and asthma control that warrants further investigation.




5. Conclusions


We know that children living with asthma are likely to have an increased risk of living with overweight than their peers without asthma. This study shows that differences in parental attitudes toward feeding and exercise and child eating and exercise behaviors between families with and without asthma may help to explain the increased obesity risk in this population. Furthermore, in controlled asthma, restriction of food for weight management predicted a higher child BMI, and greater child activity predicted lower child BMI. These relationships were not found for children with inadequately controlled asthma, suggesting that in this population, other factors may be influencing child weight. Such findings highlight the benefit of healthcare professionals integrating exercise and dietary interventions into asthma care to support asthma and weight management; however, further examination is necessary to understand the relationships highlighted by this research.
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Figure 1. The relationship between parental restriction for weight control and child BMIz score moderated by asthma control. 
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Figure 2. The relationship between child activity and child BMIz score moderated by asthma control. 
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Table 1. Parent characteristics.






Table 1. Parent characteristics.










	
	Asthma (n = 310)
	No Asthma (n = 311)





	Parent age (mean, SD)
	41.24 (8.11)
	42.21 (8.21)



	Parent gender (% female)
	66.1
	75.6



	Parent BMI (mean, SD)
	27.44 (8.58)
	26.18 (7.03)



	Parent marital status (%)
	
	



	Single
	13.5
	11.3



	Married
	61.3
	54.7



	Co-habiting
	16.8
	21.2



	Divorced
	6.8
	8



	Widowed
	0.3
	1.9



	Other
	1.3
	2.9



	Parent education status (%)
	
	



	To age 16
	17.7
	22.2



	AS-Level/A-Level/Other equivalent
	30.6
	32.5



	Apprenticeship
	7.4
	7.1



	Bachelor’s degree
	27.7
	25.4



	Postgraduate degree
	14.2
	9



	Education level not specified
	2.3
	3.9



	Parent employment status (%)
	
	



	Unemployed
	5.2
	2.6



	Homemaker
	17.4
	24.1



	Full time employment
	52.6
	40.2



	Part time employment
	14.5
	18



	Self-employed
	6.1
	9.6



	Retired
	0.6
	1.3



	Student
	0.6
	0.6



	Other
	2.9
	3.5



	Parent ethnicity (%)
	
	



	White British
	87.4
	85.5



	Other
	12.6
	14.6



	Household income (%)
	
	



	Less than £10,000
	3.2
	2.6



	£10,000–£19,999
	16.1
	21.2



	£20,000–£29,999
	22.9
	26



	£30,000–£39,999
	16.8
	18.6



	£40,000–£49,999
	13.5
	11.3



	£50,000–£74,999
	17.1
	11.9



	£75,000–£99,999
	5.5
	3.9



	Over £100,000
	2.6
	1



	Prefer not to say
	2.3
	3.5







BMI, body mass index.
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Table 2. Child characteristics.
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	Asthma
	No Asthma





	Child age (mean, SD)
	12.89 (1.94)
	12.52 (1.94)



	Child gender (% female)
	41.6
	48.6



	Child BMI z-score (mean, SD) (n = 198 vs. 194)
	1.21 (1.25)
	0.89 (1.18)



	Child Comorbidities (%)
	25.5
	14.1







BMI, body mass index.
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Table 3. Descriptive statistics and comparisons between groups of parents of children living with and without asthma on parental feeding, child eating and exercise variables and child weight.
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	Children with Asthma—Mean (SD)
	Children without Asthma—Mean (SD)
	Mann–Whitney U Test





	Parental Feeding
	
	
	



	Child Control
	2.8 (0.71)
	2.79 (0.68)
	47,968



	Emotion Regulation
	2.21 (0.87)
	2.02 (0.7)
	43,273 *



	Encourage balance and variety
	4.42 (0.57)
	4.42 (0.55)
	48,150



	Environment
	3.59 (0.77)
	3.65 (0.73)
	45,599



	Restriction for weight control
	3.08 (0.79)
	2.88 (0.79)
	41,602 **



	Food as a reward
	2.63 (1.1)
	2.54 (1.09)
	45,766



	Restriction for health
	3.55 (1.02)
	3.52 (0.72)
	47,876



	Teaching about nutrition
	4.53 (0.72)
	4.43 (0.81)
	45,242



	Parenting Practices of Child Activity
	
	
	



	Responsibility/monitoring
	3.52 (0.82)
	3.34 (0.83)
	42,521 *



	Pressure to exercise
	3.73 (0.85)
	3.53 (0.91)
	42,131 **



	Control of active behaviours
	2.35 (1.09)
	2.05 (1.03)
	40,002 **



	Perceptions of Child Weight
	
	
	



	Concerns about child overweight
	2.76 (1.3)
	2.45 (1.33)
	41,697 **



	Perceived child overweight
	3.1 (0.58)
	3.05 (0.48)
	47,020



	Child Eating
	
	
	



	Enjoyment of food
	3.84 (0.77)
	3.89 (8)
	46,243



	Emotional overeating
	2.47 (1.04)
	2.17 (0.82)
	40,491 **



	Desire to drink
	2.84 (1.08)
	2.63 (1.04)
	42,855 *



	Food responsiveness
	2.81 (1.08)
	2.66 (1)
	44,701



	Child Activity
	
	
	



	Activity Score
	65.36 (61.21)
	65.78 (59.25)
	47,785



	Activity frequency
	1.75 (0.66)
	1.81 (0.69)
	45,909







* p < 0.05, ** p < 0.01.
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Table 4. Spearman’s Rho partial correlations correlating child BMIz score with parental feeding practices, parenting practices around child activity, parental concerns around child weight, child eating and child activity levels.
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Child BMIz Score




	
Children with Asthma (n = 198)—R

	
Children without Asthma (n = 194)—R






	
Parental Feeding

	

	




	
Child Control

	
−0.03

	
0.12




	
Emotion Regulation

	
0.12

	
0.14 *




	
Encourage balance and variety

	
−0.06

	
−0.16 *




	
Environment

	
−0.03

	
−0.10




	
Restriction for weight control

	
0.16 *

	
0.31 **




	
Food as a reward

	
0.08

	
0.16 *




	
Restriction for health

	
0.08

	
0.24 **




	
Teaching about nutrition

	
−0.13 *

	
−0.02




	
Parenting Practices of Child Activity

	

	




	
Responsibility/monitoring

	
0.01

	
0.09




	
Pressure to exercise

	
0.03

	
0.21 **




	
Control of active behaviours

	
0.06

	
0.05




	
Perceptions of child weight

	

	




	
Concerns about child overweight

	
0.24 **

	
0.37 **




	
Perceived child overweight

	
0.28 **

	
0.35 **




	
Child Eating

	

	




	
Enjoyment of food

	
0.08

	
0.05




	
Emotional overeating

	
0.19 **

	
0.29 **




	
Desire to drink

	
0.10

	
0.19 **




	
Food responsiveness

	
0.13 *

	
0.30 **




	
Child Activity

	

	




	
Activity Score

	
−0.16 *

	
−0.14 *




	
Activity frequency

	
0.09

	
0.21 **








* p < 0.05, ** p < 0.01.
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