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Abstract 

The present prospective study investigated a comprehensive model of family stress to explain 

changes in young children's diet quality from age three to five years. The direct associations 

of family stress with child diet quality were examined, as well as the indirect associations via 

features of the parent-child relationship, including inconsistent parenting practices, negative 

parent-child interactions and poor emotional bond. Using an Australian sample of 579 

mother-child dyads (child Mage = 3.05 years; 45% boys), higher levels of family stress were 

predictive of less adequate child dietary quality (i.e., lower fruit and vegetable intake) over 

time with the effect on fruit intake occurring indirectly via impaired parent-child relationship 

quality. Notably, it was the relatively less well studied indicators of family stress (maternal 

physical and psychological health difficulties) that were consistently associated concurrently 

and prospectively with poorer child diet quality. These results provide support for an ongoing 

broader focus on the family context in which children and parents are embedded, including 

their exposure to stress, as well as the continued focus on parent-child relationship factors, 

such as inconsistent parenting practices and negative parent-child interactions, as specific and 

modifiable predictors of children’s diet quality over time. 
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Family Stress Predicts Poorer Dietary Quality in Children: Examining the Intervening Role 

of the Parent-Child Relationship 

Despite public health campaigns aimed at improving dietary intake (Lester, 1994; Cobiac 

et al., 2014) and the generally high levels of community awareness of key dietary guidelines (i.e., 

eating more fruit and vegetables and less high-calorie foods; Hendrie, Coveney, & Cox, 2008), a 

significant proportion of Australian youth from all backgrounds fail to meet the daily intake 

requirements of fruit and vegetables (i.e., 60% and 80%, respectively; Scully, Dixon, White, & 

Beckmann, 2007). Early childhood represents a critical phase during which there may be the 

most scope for understanding the development of chronic patterns of poor eating behaviour and 

the potential gain of excess weight, as well as for intervening (Baidal & Taveras, 2012). This 

period may be critical because of young children’s sensitivity to their environment, the level of 

care, protection and systems of support in which children are embedded, and the potential for 

assessment and intervention across multiple settings (Baidal & Taveras, 2012). Notably, it is 

parents, and the family context more broadly, that comprise children’s primary source of care and 

socialization, including in relation to children’s eating and weight (Joyce & Zimmer-Gembeck, 

2009; Ventura & Birch, 2008). It is parents who are the gatekeepers of young children’s dietary 

intake (El-Behadli, Sharp, Hughes, Obasi, & Nicklas, 2015). Consequently, there is increasing 

recognition of the importance of understanding, and ultimately modifying, features of the family 

context that are theorized to be risk factors for children’s poor dietary quality and weight 

problems (Ward et al., 2011; Williams, 2011). Accordingly, the aim of the present study was to 

investigate a comprehensive model of family stress to explain changes in young children's dietary 

intake from age three to five years. 

Family Stress and Child Dietary Intake 
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Much of the existing research on family and child dietary intake has focused on 

differences in parental feeding or child dietary intake according to socio-economic advantage 

(e.g., Ball et al., 2009; Giskes et al., 2002), with little to no attention to how other potential 

family stressors may impact on family food choices and children's food consumption. Financial 

hardship, stressful life events, and parental health are three stressors occurring in many families 

that are important to consider when developing a more comprehensive model to explain 

children's food consumption and diet quality.  

Financial hardship and family stress. Family income (as a marker of financial hardship) 

has been investigated as a correlate of child diet quality. In one study, fruit intake was lower in 

children from low compared to high income families (Lorson et al., 2009). Vegetable intake did 

not differ between children from different income groups; however, intake was below 

recommended levels in both groups. In a systematic review, only a small number of studies found 

a positive association between family income and child and adolescent fruit and vegetable intake, 

with most studies finding no association and one study finding an inverse association (Pearson, 

Biddle, & Gorely, 2008). 

It is likely that the role of financial hardship in children's diet is more complicated than 

implied by a focus on only family income. For example, the family economic stress model 

(Conger & Elder, 1994; McLoyd, 1990) proposes that parents’ perceived financial hardship 

negatively impacts children’s behavioural adjustment through parental functioning and processes, 

including reduced nurturing, increased punitive parenting, and higher levels of parental conflict. 

In line with this theory, it could be argued it is not basic family income level that is important, 

but the subjective level of financial hardship, whereby greater parental perceptions of financial 

stress may result in fewer economic resources allocated to purchasing healthy foods, such as fruit 

and vegetables, and fewer emotional resources to prepare and ensure the consumption of those 
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foods. In support of this idea, studies have shown that perceived financial hardship explains or 

mediates the association between indicators of family income and adverse outcomes, including 

parenting stress and psychopathology, and child and adolescent internalizing and externalizing 

difficulties (Barrera et al., 2002; McConnell, Breitkreuz, & Savage, 2010).  

Few existing studies of financial hardship have controlled for or simultaneously examined 

other family stressors which may either have effects on family food practices and children's diet 

that are unique from financial hardship, or co-vary highly with financial hardship and help to 

explain why it may negatively influence children's diet quality. There is some evidence that 

family stress may be important to consider, whereby higher parental work-life stress has been 

linked with a less healthful home food environment, including less frequent family meals, and 

more frequent parental intake of sugar-sweetened beverages and fast food (Bauer, Hearst, Escoto, 

Berge, & Neumark-Sztainer, 2012). Moreover, in another study, parental exposure to stress was 

positively associated with children’s intake of fast food, but was not associated with children’s 

fruit and vegetable intake (Parks et al., 2012). 

It is also evident that, despite parental intentions to ensure a nutritious diet for their 

children, acute demands, stressors and concerns for family functioning can take precedence and 

shape day-to-day dietary decisions that result in less nutritious choices (Ward et al, 2011; Zehle, 

Wen, Orr, & Rissel, 2007). Families experiencing elevated levels of stress are more susceptible to 

making less nutritious food choices, potentially due to reduced access to the financial, social 

and/or emotional resources needed to access, prepare and encourage the consumption of 

nutritious food (Bradley & Corwyn, 2002). 

Parental health. Another stress on families can be the poor psychological or physical 

health of parents. Australian families experiencing elevated levels of parental psychological 

distress are considered a particularly vulnerable population (Reupert & Maybery, 2007). It is 
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estimated over 20% of Australian children have at least one parent with mental illness (Maybery, 

Reupert, Patrick, Goodyear, & Crase, 2009), and these children are found to be at increased risk 

of social, psychological, and physical maladaptation (Reupert & Maybery, 2007). Preliminary 

research also suggests a link between parental psychological distress and child diet quality. In 

particular, mothers who reported greater negative affectivity at 30 weeks of gestation and 6 and 

18 months after birth were found to feed their young children (age 18 months) a diet higher in 

sugar and fat, controlling for various socio-demographic indicators (e.g., maternal education, age, 

income, body mass, and marital status; Ystrom, Niegel, & Vollrath, 2009). Whereas there is 

extensive evidence to suggest that parental distress during the post-natal period, such as maternal 

depression or parental post-traumatic reactions, are predictive of early feeding difficulties 

(Dennis & McQueen, 2007; Pierrehumbert, Nicole, Muller-Nix, Forcada-Gues, & Ansermet, 

2003), there is almost no research focused on such associations beyond the post-natal period.  

No studies were located that had independently examined parental health problems as a 

unique contributor to offspring diet quality, although health problems have been considered a 

component of family stress in combination with other stressors (such as financial stress and 

psychological distress; e.g., Parks et al., 2012). In this study (Parks et al., 2012), family stress – 

which included parental health problems – was uniquely predictive of increased child fast-food 

consumption (≥2 times / week, child age range = 3 – 17 years), but not fruit and vegetable intake.  

Parent-Child Relationship as a Mediator between Family Stress and Child Dietary Intake 

There is a significant body of research that focuses on understanding (and in the case of 

intervention research, modifying) parenting factors and practices theorised to promote or 

undermine adaptive child eating. Such evidence has shown certain parenting practices, such as 

parental modelling of unhealthy food intake and controlling or restrictive feeding styles, are 

associated with poorer child diet quality (Berge, 2009). While such a focus on specific and 
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modifiable parenting factors is understandably important and promising, this literature is limited 

in two ways. First, such a focus on parenting practices may be too narrow, whereby the 

complexity of the broader family context, including for example household financial hardship or 

parental ill health, can be overlooked but is likely to have critical impacts on parenting 

behaviours and food choices, as well as child wellbeing (Davison & Birch, 2001; El-Behadli et 

al., 2015). Second, research examining parenting factors as correlates of child eating outcomes is 

predominantly cross sectional, and is unable to elucidate the direction of effects. 

We theorized that parenting and parent-child factors may reflect one pathway through 

which family stress is linked with poorer child dietary intake. This proposition has foundations in 

the aforementioned family economic stress model (Conger & Elder, 1994; McLoyd, 1990), 

whereby children's adjustment is compromised when parents perceive greater financial hardship 

because hardship has a negative impact on parental functioning and processes. This proposition 

also has foundations in El-Behadli et al.’s (2015) revision of the extended UNICEF care model of 

child nutrition and obesity, which proposed that family stressors interfere with parental 

functioning, including the emotional climate of the parent-child relationship, posing increased 

risk to child nutrition and obesity. The extant literature supports components of this proposed 

pathway to child diet quality, although no previous study has examined it in its entirety. In 

support of the first step in this proposed pathway, family income and economic pressures have 

been found to be associated with more problematic parenting practices (i.e., punitive parenting; 

Yeung, Linver, & Brooks-Gunn, 2002), and lower SES and higher family stress were associated 

with less positive parental perceptions of the child, and higher levels of harsh practices and 

severe punishment for child discipline (Pinderhughes, Dodge, Zelli, Bates, & Pettit, 2000). Parent 

psychological distress has been linked with less parent-child relationship positivity among 

mothers and fathers (Dunn, Davies, O’Connor, & Sturgess, 2000). Finally, maternal depression 
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has been linked with more controlling and less sensitive child feeding (Haycraft, Farrow, & 

Blissett, 2013), and parents with higher depressive symptoms have been observed to show less 

positive engagement with their infants and greater use of unhealthy feeding practices (Paulson, 

Dauber, & Leiferman, 2006).  

In relation to the second step in this pathway, parenting styles that reflect high levels of 

parental responsiveness in conjunction with high expectations and structure, such as authoritative 

parenting (Baumrind, 1971), are associated with higher child diet quality, including greater 

consumption of fruit and vegetables, and lower consumption of sweetened beverages (Berge, 

2009; El-Behadli et al., 2015). Parenting styles involving less involvement, structure, or 

consistency, including neglectful and inconsistent parenting (Baumrind, 1971), have been linked 

with less vegetable intake, and more intake of sugar and take-out food (Berge, 2009; Campbell et 

al., 2007; El-Behadli et al., 2015). In contrast to the literature on parenting style, there is much 

less research on the role of parent-child relationship quality in association with child eating 

behaviour; however, one study found parent-child connectedness was associated with lower use 

of unhealthy eating and weight control behaviours among adolescents (Ackard, Neumark-

Sztainer, Story, & Perry, 2006). 

Summary and Study Aims 

Children from families experiencing financial disadvantage and stressors appear to be at 

heightened risk for poor diet quality (Esparo et al., 2004). However, the impact of high family 

stress on poor child dietary intake may be indirect, working through parenting practices that are 

maladaptive and support children's poor eating (Ackard et al., 2006; Berge, 2009; Dunn et al., 

2000; El-Behadli et al., 2015; Yeung et al., 2002). In the present prospective study, our aim was 

to investigate the direct effect of family stress on change in young children's dietary intake from 

age three to age five years (see Figure 1). Within the same model, we also tested whether 
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associations were direct only or also indirect via features of the parent-child relationship. It was 

hypothesized that greater family stress would be associated with a poorer parent-child 

relationship at child age three, which in turn would be associated with lower fruit and vegetable 

intake, and higher intake of sugar and foods prepared outside the home at age five, relative to age 

three.  

Method 

Participants 

Participants were 579 mothers who gave birth in one of three participating public 

maternity hospitals in an urban area of Australia. At Time 1, mothers ranged in age from 19.00 to 

48.25 years (Mage = 33.88, SD = 5.23), and their children (45.4% boys) were, on average, 3.05 

years (SD = 0.10) at Time 1 and 5.00 years (SD = 0.16) at Time 2. Table 1 provides the baseline 

characteristics of the sample. Mothers were predominantly born in Australia (73.7%), New 

Zealand (10.9%), and England (4.4%), followed by various European (4.0%) and Asian (2.1%) 

countries. Mothers predominantly reported two-parent households, with the biological father 

(88%) or another spouse/partner (2%) living in the home. Mother reports of gross annual income 

were fairly evenly distributed from the $20 000 to $29 999 bracket up to the ≥ $100000 bracket. 

A small proportion reported household income at $10 000 to $19 999 (8%) or less (4%). 

Children’s BMI z scores ranged from -12.24 to 7.79 (M = 0.66, SD = 1.76), with most children 

(54%) classified as being within the normal weight range according to BMI percentiles. A small 

percentage of children were underweight (5%), while the remainder were overweight (18%) or 

obese (24%). 

Procedure 
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 Data were drawn from an Australian birth cohort study, XXX (XXX masked for review). 

XXX is a prospective, multi-level, multi-year longitudinal birth cohort study that investigated 

social and environmental factors, neighbourhood and family functioning, maternal lifestyle and in 

utero exposures on child development and health outcomes. Following receipt of approval from 

university and hospital Human Research Ethics Committees, mothers waiting for an antenatal 

clinic appointment at participating public maternity hospitals were invited by research-trained 

midwives to participate, and written consent was obtained. Pregnant women <16 years of age, 

and those who were unable to provide informed consent were excluded. Various data were 

collected from mothers prior to child birth, at the time of the birth, and when the child was 12 

months, 3 years and 5 years of age. The present sample (N = 579) reflects families who 

participated in data collection at child age three and five years (referred to in the present study as 

Time 1 and Time 2, respectively). The sample at baseline (i.e., during pregnancy) included 2907 

mothers, and as such, the current study includes 20% of the original sample. The other 80% of 

the sample were not included in this study because they had not responded to one or both of the 

3- and 5-year follow-up surveys (for a detailed examination of attrition from the longitudinal 

cohort study see XXX [masked for review]). Independent groups t-tests showed that compared to 

mothers who were excluded from analyses due to non-participation at child age five, the final 

sample of mothers were, on average, 2.1 years older (t[990.99] = -8.32 < .001), and reported 

higher levels of maternal health (t[1435.61] = -3.31, p <.001) and lower levels of financial 

hardship at child age three (t[1263.18] = 2.49, p =.01). There were no significant differences in 

reported maternal life stress (t[1512] = -0.37, p =.71) or psychological distress (t[1373.76] = 1.32, 

p =.19). All effect sizes for differences in maternal health and financial hardship were small 

(Cohen’s ds < 0.17).  

Measures 
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Child dietary intake. At Time 1 (T1) and Time 2 (T2), and using Likert response scales, 

parents reported child daily intake of fruit (0 = none, 1 = ¼ piece of fruit, 2 = ½ piece of fruit, 3 = 

1 whole piece of fruit, 4 = 2-3 pieces of fruit, 5 = 4 whole pieces of fruit or more), vegetables (0 

= none, 1 = 1/8 cup of vegetables, 2 = ¼ cup vegetables, 3 = ½ cup vegetables, 4 = 1-1½ cups 

vegetables, 5 = 2 cups of more), sugary snacks or drinks (0 = none, 1 = once, 2 = 2-3 times, 3 = 

4-5 times, 4 = more than 5 times), and foods prepared outside the home (e.g., takeaway, meals in 

a restaurant; 0 = never, 1 = < once a month, 2 = 2-3 times a month, 3 = about once a week, 4 = 2-

3 times a week, 5 = most days in a week). Each of these items were used as indicators of child 

dietary intake. Notably, Australian guidelines suggest 3-year-old children consume 1 serving of 

fruit and 2.5 servings of vegetables, and 5-year-old children consume 1.5 servings of fruit and 4.5 

servings of vegetables (National Health and Medical Research Council [NHMRC], 2016). 

Although the food frequency questionnaire employed in the present study has not been 

used previously, prior studies have found food frequency questionnaires completed by parents to 

be reliable for children’s intake in the home (Collins, Watson, & Burrows, 2010), and to 

demonstrate good agreement with 24-hour recalls of food intake, and children’s biomarkers 

(Parrish, Marshall, Krebs, Rewers, & Norris, 2003). 

Maternal life stress. The Holmes-Rahe Life Stress Inventory (Holmes & Rahe, 1967) is 

one of the most widely used measures in stress research, and has demonstrated sound temporal 

stability (Gerst, Grant, Yager, & Sweetwood, 1978) and validity in predicting stress outcomes 

(Scully, Tosi, & Banning, 2000). This measure was used at T1 to assess maternal exposure to 

stressful events. Participants indicated whether or not they had experienced a range of life events 

in the previous 12 months, such as relationship breakdown, death of a friend or family member, 

conflict with in-laws, and changes to work or living conditions. As per the original scale, life 

events are scored according to the degree of associated stress (e.g., death of a spouse = 100, 
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pregnancy = 40, changing to a new school = 20), with the total value for stressful events 

calculated by summing endorsed events. A higher score indicated greater life stress in the past 12 

months. 

Financial hardship. At T1, a single item was used to assess maternal perception of 

financial hardship (i.e., “How well would you say you have been managing financially in the past 

12 months?; 1 = living comfortably, 5 = finding it very difficult). As an indicator of the 

convergent validity of this financial hardship item, it was found to be negatively associated with 

annual household income (r = -.12, p = .004). 

Poor maternal health. At T1, the EQ-5D-3L (EuroQol Group, 1990) was used to 

measure mothers' health status. Participants indicated their current health state in terms of five 

dimensions: mobility, engagement in personal care and usual activities, pain and discomfort, and 

anxiety and depression. Response options included (1) no problems, (2) some problems, and (3) 

unable to engage in the task/activity or extreme problems. A total score was formed, as per Viney 

et al. (2011). For the purpose of describing the sample and to enable comparison with norms and 

other samples, a higher score indicated better maternal health. However, in all analyses beyond 

sample description, the total score was reversed so that a higher score indicated poorer maternal 

health. Previous research has found the EQ-5D-3L to demonstrate acceptable reliability (mean 

ICC = .73; Dolan, Gudex, Kind, & Williams, 1996), and it has been found to be a valid indicator 

of quality of life in various populations, including patients with chronic obstructive pulmonary 

disease (Nolan et al., 2016) and Type 2 diabetes (Konerding et al., 2014), and a community 

sample of middle- and older-aged adults (Olivares, Gusi, Prieto, & Hernandez-Mocholi, 2011). 

Maternal psychological distress. The Kessler-6 (Kessler, Barker, Colpe, Epstein, 

Gfroerer, & Hiripi, 2003) was used to measure maternal psychological distress at T1. Six items 

assessed symptomology over the past four weeks, including feelings of sadness, nervousness, 
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hopelessness and restlessness. Response options ranged from (1) none of the time, to (5) all of the 

time. The total distress score was formed by summing all items, and a higher score indicated 

greater psychological distress. The Kessler-6 has been reported to have Cronbach's α of .89 

(Kessler et al., 2002), and had a Cronbach’s α of .80 in the present study. The validity of the 

Kessler-6 has been previously demonstrated (Kessler et al., 2003). 

Negative parent-child interactions. Three items derived from the Parenting Satisfaction 

Scale (PSC; Martin, Halverson, Wampler, & Hollett-Wright, 1991) were used to assess negative 

parent-child interactions at T1. Items assessed the frequency with which mothers use punitive 

discipline strategies (e.g., criticism, yelling, smacking), make their child feel guilty or ashamed of 

their misbehaviour, and argue with their child (1 = almost always, 5 = never). A total score was 

formed by reversing and averaging all items, so that a higher score indicated more frequent 

negative parent-child interactions. The original PSC had a Cronbach’s α of .93, and had good 

test-retest reliability (rs > .75; Martin et al., 1991). The three items used in the present study had 

a Cronbach’s α of .69, and the total score was significantly and positively associated with other 

relevant variables, including maternal psychological distress (r = .22, p < .01) and inconsistent 

parental discipline (r = .19, p < .01). 

Inconsistent discipline. Three items derived from The Parenting Scale (PS; Arnold, 

O’Leary, Wolff, & Acker, 1993) were used to measure mothers’ inconsistent discipline practices 

at T1 (e.g., “I give in to my child or have problems following through with discipline”; 1 = 

strongly disagree, 5 = strongly agree). Averaging items formed the total score, with a higher 

score indicating greater inconsistency of discipline. The original PS had a Cronbach’s α of .84 

and good test-retest reliability (rs > .79; Arnold et al., 1993). The three items used in the present 

study had a Cronbach’s α of .67. Preliminarily convergent validity is supported by significant and 
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positive associations of the total inconsistent discipline score with maternal psychological 

distress (r = .27, p < .01) and poor parent-child bond (r = .17, p < .01). 

Poor parent-child bond. To provide an indication of the strength of the emotional bond 

between caregivers and their children at T1, three items were derived from the Parenting 

Satisfaction Scale (Martin et al., 1991). An example item is “I feel rejected and/or frightened by 

my child” (1 = strongly disagree, 5 = strongly agree). Averaging all items formed the total score, 

with a higher score indicating a poorer parent-child emotional bond. Cronbach’s α was .64. In 

support of the validity of the three-item measure, poor parent-child bond was significantly 

associated with negative parent-child interactions and inconsistent discipline (rs = .17, p < .01). 

 Child Body Mass Index (BMI). At T1, parents reported child weight (kg) and height 

(cm) according to his or her most recent measurements by a doctor, nurse or health visitor, from 

which BMI was calculated (weight kg/height m2).  

Overview of the Data Analyses 

Twelve participants were missing data on key measures. However, 48% of the sample 

was missing child BMI. A series of t-tests comparing those with child BMI from those without 

BMI found no significant differences on any variables in the model, consistent with missingness 

being completely at random (t statistics ranged from -0.91 to 1.04, ps ≥ .30; Garson, 2015). To 

replace missing data and maintain all participants in all analyses, estimation maximization was 

employed using SPSS (IBM Corporation). Means (Ms), standard deviations (SDs) and 

correlations between all variables were calculated, in addition to paired sample t-tests to examine 

change in child dietary intake from T1 to T2. The proposed model was tested using full-

information maximum likelihood estimation (FIML) within AMOS software (IBM Corporation). 

This model was tested to evaluate hypotheses pertaining to the direct effects of T1 family stress 

on change in child dietary intake of fruit, vegetables, sugary snacks and drinks, and food prepared 
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outside the home from T1 to T2, as well as the indirect effect of family stress on child dietary 

intake via parent-child relationship quality. Family stress and parent-child relationship quality 

were modelled as latent variables with four and three measured indicators, respectively. The four 

measured indicators of family stress were maternal life stress, poor physical health, financial 

hardship and psychological distress, and the three indicators of parent-child relationship quality 

were negative parent-child interactions, poor parent-child bond, and inconsistent discipline 

practices. BMI and child dietary intake at T1 were included as covariates. To test hypotheses 

regarding indirect pathways, bootstrapping was used to estimate standard errors and 95% 

confidence intervals for all direct and indirect effects. Parent-reported child weight and height at 

age three were also included in the model to account for the associations of child body mass with 

other measures (Berge, 2009; Gunderson, Mahamya, Garasky, & Lohman, 2011; Ventura & 

Birch, 2008). 

Given that mothers in the prospective study reported significantly lower stress than the 

mothers lost to follow-up, multiple group models were fit to identify whether the model fit was 

similar for families experiencing higher versus lower levels of stress. Families were placed in 

either a high or low stress group based on an overall family stress score (i.e., the mean of the four 

standardized family stress indicators). χ2 difference tests were used to compare model fits before 

and after constraining model parameter estimates for structural paths to be equal for high and low 

stress families.  

Results 

Means, Standard Deviations, and Correlations 

Table 2 presents the Ms and SDs, and correlations between all measures. In terms of 

family stress indicators, 23% of mothers reported moderate or high life stress and 18% reported 
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mild to moderate or more severe psychological distress. Also, 32% reported that their financial 

situation was tenuous (“just getting by”) or difficult.  

Paired sample t-tests indicated that there was a significant increase from T1 to T2 in child 

intake of fruit (t[578] = -3.95, p < .001), vegetables (t[578] = -4.96, p < .001), sugar (t[578] = -

5.05, p < .001), and food prepared outside the home (t[578] = -2.13, p = .03). At T1 (child age 

three years), the recommended one serving of fruit and 2.5 servings of vegetables daily was 

achieved by 79% and 34% of children, respectively. Poor maternal health when the child was age 

three was associated concurrently and prospectively (i.e., two years later at child age five) with 

less child fruit and vegetable intake, and more sugar intake. Maternal psychological distress at 

child age three was associated concurrently and prospectively with less child fruit and vegetable 

intake, and more intake of sugar and of meals prepared outside the home. At child age three, 

parent-child relationship factors (negative parent-child relationship, inconsistent discipline, and 

poor parent-child bond) were weakly and negatively associated with prospective, but not 

concurrent, child intake of fruit. Negative parent-child interaction and inconsistent discipline 

were concurrently associated with lower vegetable and higher sugar intake, and with higher 

prospective intake of meals prepared outside the home. Inconsistent discipline was also 

negatively associated with concurrent child vegetable intake.  

Direct and Indirect Associations between Family Stress and Child Eating Behaviour  

The full model demonstrated an acceptable fit with the data, χ2 (66, N = 579) = 128.83, p 

< .001, χ2/df = 1.95, CFI = .95, and RMSEA = .04 (90% CI = .030 - .051), p = .93. The variance 

explained by the model was 28% for child fruit intake, 26% for vegetable intake, 14% for sugar 

intake, and 34% for intake of food prepared outside the home at T2. Table 3 presents the path 

estimates, standard errors, and confidence intervals. Figure 2 shows the significant model paths. 
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First, there was moderate stability in children's dietary intake from age three to age five (β 

ranged from .31 to .45, p < .01). However, despite this stability in child diet, more family stress 

and a poorer parent-child relationship quality were associated with less adequate dietary intake. 

First, there was a significant negative association between a poor parent-child relationship and 

child fruit intake at age five (β = -.20, p = .01), indicating that having a poorer parent-child 

relationship when children were age three was related to a smaller increase in children's fruit 

intake over time (from age three to age five). Second, in partial support of the hypothesized 

mediational pathway, families with more stress had poorer parent-child relationships when their 

children were age three (β = .61, p < .01), and family stress at child age three showed an indirect 

negative association with child intake of fruit at age five, via a poorer parent-child relationship (β 

= -.12, p = .01). Third, family stress when children were age three also showed a direct negative 

association with child intake of vegetables at age five (β = -.16, p = .03). No associations of 

family stress and parenting were found for eating foods prepared outside the home and 

consumption of sugary snacks. There were also associations of child BMI with diet. Child BMI 

measured at age three was uniquely associated with higher fruit (β = .06, p = .04) and vegetable 

intake (β = .09, p < .01) by age five, and a lower increase in consumption of food prepared 

outside the home at age five (β = -.08, p < .01).  

Multiple Group Models 

Multiple group models were also fit to identify whether the model fit was similar for 

families experiencing high versus low stress. Multiple group SEM showed that the model fit did 

not significantly differ when longitudinal paths were unconstrained (i.e., allowed to differ) 

between high and low stress families, compared to when equality constraints were applied to all 

paths, χ2diff(21, N = 579) = 29.85, p = .10. This suggests that the pathways from T1 to T2 

measures did not significantly differ between high and low stress families. However, compared to 
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the constrained model, model fit was found to significantly differ when all structural paths (i.e., 

from family stress, child dietary intake and BMI to parent-child relationship at child age three, 

and from all of these variables to child dietary intake at age five) were unconstrained between 

high and low stress families, χ2diff(21, N = 579) = 39.50, p = .01. There was one path - the path 

from child BMI at age three to child vegetable intake at age five - that was found to produce a 

significant difference in model fit when unconstrained between high and low stress families, ∆χ2 

(1, N = 579) = 5.14, p = .02. In particular, high stress families showed a significant positive 

association between child BMI at age three and child vegetable intake at age five (β = .21, p < 

.001), while the association was not significant in low stress families (β = .04, p = .40). 

Discussion 

The present study was the first to test a comprehensive model of family stress, including 

indicators of financial hardship, stressful life events, and maternal physical and psychological 

health problems, to explain changes in young children's dietary intake over time. Drawing from 

the family economic stress model (Conger & Elder, 1994; McLoyd, 1990), and a revision of the 

extended UNICEF care model of child nutrition and obesity (El-Behadli et al., 2015), results 

showed that high levels of family stress at child age three were predictive of less adequate child 

intake of fruit and vegetables over the ensuing two years. Moreover, the parent-child relationship 

at child age three (i.e., inconsistent parenting practices, negative parent-child relationship, and 

poor parent-child emotional bond) was confirmed as one pathway through which family stress is 

linked with children’s poorer intake of fruit between ages three and five years. 

Children’s Diet 

 We found that 79% and 34% of 3-year-old children were reported by their parents to have 

generally consumed the recommended 1 daily serving of fruit and 2.5 servings of vegetables, 
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respectively (NHMRC, 2016). Also, consistent with dietary guidelines, children were reported to 

have significantly increased their intake of healthy food servings (i.e., fruit and vegetables) 

between the ages of three and five years. Yet, parents also reported that the frequency of 

unhealthy food consumption (i.e., food prepared outside the home, and drinks and snacks high in 

sugar) increased in their children. This finding suggests that a balanced approach of promoting 

greater consumption of fruit and vegetables in conjunction with limiting energy-dense food is 

required. Moreover, the high proportion of young children failing to consume adequate servings 

of vegetables in particular is striking, both in the present and prior research (e.g., Kim et al., 

2014; Yngve et al., 2005). Considering also the prevailing belief that prevention is the only 

feasible solution to the widespread problem of obesity in youth (Lobstein, Baur, & Uauy, 2004), 

addressing child nutrition must begin early, such as from birth. 

Given the high proportion of Australian children who do not meet minimum dietary 

recommendations (Scully et al., 2007), it has been suggested that the day-to-day concerns and 

demands of managing a family can interfere with even the best parental intentions, resulting in 

poor dietary decisions (Ward et al, 2011; Zehle et al., 2007). It may be that highly stressed 

families are likely to be most vulnerable to conceding to less-nutritious options due to reduced 

access to the financial and emotional resources needed to access, prepare and encourage the 

consumption of nutritious food (Bradley & Corwyn, 2002). The present findings lend some 

support to this hypothesis. The latent family stress factor encompassed variables reflective of 

reduced financial and emotional resources, impaired physical capacity, and elevated levels of 

exposure to stressful life events. This family stress factor showed a direct negative association 

with child intake of vegetables at age five. In other words, children in families experiencing 

higher levels of stress show less increase in vegetable intake between the ages of three and five 

years. These results support continued prevention and intervention efforts in the home to improve 
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child nutrition and weight outcomes, yet they also suggest that without consideration of the 

complexity of the family context, including family stress, outcomes of programs in the home may 

continue to be inadequate (Wang et al., 2013). 

The Family and Children’s Eating and Diet 

We conceptualised family stress as an important contextual influence on children's diet, 

and examined whether one pathway through which family stress has a prospective impact on 

children’s dietary intake is via the parent-child relationship. Findings showed that parents 

exposed to higher levels of stress reported poorer parent-child relationship quality when their 

children were age three, with poorer relationship quality indicated by higher inconsistent 

parenting practices, more negative parent-child interactions, and a poorer parent-child emotional 

bond. Relationship quality was, in turn, associated with a less normative increase in child fruit 

intake at age five relative to age three. No previous study has examined this pathway, but the 

findings are consistent with other research on indicators of family stress, including financial 

hardship and parental distress, which have been linked with poorer parenting practices, 

perceptions of the child, and parent-child relationship quality (Dunn et al., 2000; Pinderhughes et 

al., 2000; Yeung et al., 2002). In turn, higher levels of adaptive parenting (e.g., authoritative 

parenting) and lower levels of maladaptive parenting styles (i.e., neglectful and inconsistent 

parenting) have been found to be associated with better child diet quality (Berge, 2009; Campbell 

et al., 2007). 

The present study is also unique in the assessment of the emotional bond between parent 

and child and, in particular, the negativity of parent-child interactions. Such interactions, to our 

knowledge, have not been previously examined as predictors of diet quality in young children. 

Among adolescents, however, greater use of unhealthy eating and weight control practices were 

found to be associated with lower parent-child connectedness in one study (Ackard et al., 2006). 
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These findings align with the family economic stress model (Conger & Elder, 1994; McLoyd, 

1990) and El-Behadli et al.’s (2015) revision of the extended UNICEF care model of child 

nutrition and obesity, whereby family stressors pose a risk to child diet and weight through 

impeding parental functioning and the quality of the parent-child relationship. Moreover, prior 

research has shown mothers who reported greater negative affectivity during their pregnancy and 

up to 18-months post-delivery were more likely to feed their 18-month-old children a diet higher 

in sugar and fat (Ystrom et al., 2009). Also, children from low income families have previously 

been found to concurrently consume less fruit, but not vegetables, compared to children from 

high income families (Lorson et al., 2009). However, it is notable that a systematic review failed 

to find a consistent association between household income and child and adolescent diet quality 

(Pearson et al., 2008). Importantly, these findings highlight multiple potential foci or 

considerations of prevention and intervention efforts, including as previously mentioned, 

addressing or working within the constraints of financial resources and parental ill health and 

emotional distress, as well as targeting parent-child relationship dynamics. It is notable that none 

of these factors are specific to feeding or child eating, and emphasise the relevance of broader 

family contextual factors. 

The Importance of Maternal Physical and Psychological Health 

Maternal physical and psychological health difficulties were associated concurrently and 

prospectively with poorer child dietary intake, including less fruit and vegetable intake, and more 

sugar intake at age three and five years. Maternal psychological distress was also associated with 

children eating more food prepared outside the home at age three and five years. Particularly 

striking is that such family stress factors are relatively less well studied compared to financial 

hardship or income and exposure to stressful life events (e.g., Allen et al., 2014; Esparo et al., 

2004; Pearson et al., 2008). The particular salience of maternal physical and psychological health 
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in relation to children’s dietary intake aligns with the suggestion that positive parental intentions 

to provide a nutritious diet are undermined by reduced physical and emotional capacities 

(Bradley & Corwyn, 2002). 

Pathways in Families High vs. Low in Stress 

Our hypothesised model showed similar fit among families experiencing high, compared 

to low, levels of stress. We conducted this comparison given that our prospective sample in the 

present study comprised caregivers with higher levels of maternal health and lower levels of 

financial hardship compared to families lost to follow-up. Included families were placed in either 

a high or low stress group based on an overall family stress score formed from the mean of the 

four standardized family stress indicators. We found one model path differed between high stress 

and low stress families. In particular, child BMI at age 3 was predictive of increasing intake of 

vegetables over time, but only among children from high stress families. Children with a lower 

BMI have been shown to be less responsive to food and pickier (Webber, Saxton, Van Jaarsveld, 

& Wardle, 2009), and it may be the case that parents exposed to higher levels of stress are less 

able to overcome child picky eating or low food responsiveness in their lower-BMI children, 

resulting in poorer vegetable intake. On the other hand, caregivers experiencing lower levels of 

stress may have more resources to enable them to overcome such challenges, resulting in no 

significant association between BMI and vegetable intake.  

Study Limitations and Future Directions 

There are a number of study limitations to note. First, the prospective sample comprised 

20% of the families who completed Time 1. This prospective subsample included mothers who 

were older, in better health, and experiencing lower levels of financial hardship at child age three 

(albeit effect sizes were small), compared to those lost to follow-up when their children were age 

five. This methodological issue may adversely impact the generalisability of results. In addition, 
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48% of the sample were missing data on child BMI, resulting in statistical estimation of these 

data points. The present study was drawn from a large Australian birth cohort study (XXX 

masked for review), and as a result a number of measures were based on a single item or on a 3-

item scale, potentially reducing measurement reliability. Despite these methodological 

limitations, prospective associations were identified as hypothesised. However, the predictor and 

mediator variables were assessed at the same time point, limiting conclusions about causal 

directions, and the variables were all mother-reported, potentially reducing measurement validity 

and increasing common-method bias. Finally, the aim of the present study was to consider more 

general family stress and parental practices (i.e., not specific to children’s eating) as correlates of 

child dietary intake; however, the extant literature illustrates the relevance of parental feeding 

practices such as controlling or restrictive feeding styles (Berge, 2009). Overall, future research 

on child dietary intake would benefit from including multiple-item measures and mixed method 

approaches, including those assessing parental feeding practices, in addition to family stress and 

parent-child relationship quality. 

An important next step is to extend present findings by evaluating the impacts on 

children’s weight status. Ventura and Birch (2008) note that beyond the inheritance of genetics, 

the impact of family on child weight must occur via the influence on children’s eating and 

physical activity. As such, extending the model tested here to examine children’s weight and 

physical activity represents a vital line of research with particular relevance to the field of 

overweight and obesity. Indeed, among Western cultures (e.g., US and Australia), children 

experiencing socio-economic disadvantage are known to be a heightened risk for overweight and 

obesity (Wake et al., 2007; Wang, 2001) with elevated risk continuing into adulthood (Baltrus et 

al., 2007). 
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Our focus in this study was on the prospective impact of family stress and parent-child 

interactions on child dietary intake two years later (controlling for child diet and weight at Time 

1). It is important to note that, just as parental decisions and behaviours shape the family food 

environment, they are also thought to be responsive to various child characteristics (Joyce & 

Zimmer-Gembeck, 2009; Ventura & Birch, 2008). Indeed, children with higher BMI at age three 

tended to show small but significant increases in intake of fruit and vegetable servings and 

reductions in frequency of intake of food prepared outside the home, which may reflect 

caregivers being responsive to child weight. Accordingly, an important avenue for future research 

is to extend the present results with a balanced view of this dynamic, whereby the reciprocal 

influence of the family context, child characteristics (including child eating and weight 

outcomes), and the interaction between parents and children, are examined over time. 

Summary 

Higher levels of family stress are predictive of poorer child dietary intake (i.e., less 

increases in fruit and vegetable intake) over time with the effect on less adequate fruit intake 

occurring indirectly via impaired parent-child relationship quality. These results provide support 

for continued focus on parent-child relationship factors, such as inconsistent parenting practices, 

poor parent-child bond, and negative parent-child interactions as specific and modifiable 

predictors of children’s fruit intake over time. Also highlighted is the importance of a broader 

focus on family context in which children and parents are embedded, including stress exposure. 

Results of the present study suggest that by widening the focus to consider social, economic, 

emotional, and health constraints to which a family is exposed, or ideally by reducing these 

family stress factors, there might be subsequent benefits to children’s vegetable intake. Continued 

research that maintains a broad focus on children and families, with consideration of the 

reciprocal influence of the family context, child characteristics, and the interaction between 
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parents and children over time, is vital for understanding and improving diet quality in young 

children. 
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Table 1 

 Sample Characteristics at Time 1 (N = 579) 
 

Measure % 
Mother's country of birth  

 
Australia 74% 

 
New Zealand 11% 

 
England 4% 

 
Europe 4% 

 
Asia 2% 

 
Other (Americas, Africa, Pacific Island region, Middle East) 5% 

Family structure  

 
Two-parent household: Biological father lives in the home 88% 

 
Two-parent household: Spouse/partner (not biological parent) lives in 

  
2% 

 
Single parent household 8% 

 
Other 2% 

Number of children ≤ 16 years in household  

 
1 22% 

 2 50% 

 
3 19% 

 
4 7% 

 
≥ 5 2% 

Gross annual household income   

 
$0 - $9999 4% 

 
$10000 - $19999 8% 

 
$20000 - $29999 14% 

 
$30000 - $39999 11% 

 
$40000 - $49999 8% 

 
$50000 - $59999 10% 

 
$60000 - $69999 8% 

 
$70000 - $79999 8% 

 
$80000 - $89999 6% 

 
≥ $90000  17% 

 
Did not disclose 1% 

Child BMI   

 
Underweight: BMI <5th percentile 5% 

 
Normal weight: BMI 5th to <85th percentile 54% 

 
Overweight: BMI 85th to <95th percentile 18% 

  Obese: BMI ≥95th percentile 24% 
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Table 2 
                

Means, Standard Deviations, and Correlations Between All Variables  

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1. Maternal life stress - 
               2. Maternal poor healtha .24** - 

              3. Financial hardship .20** .26** - 
             4. Psychological distress .30** .47** .24** - 

            5. Neg. parent-child int.  .11** .14** .09* .22** - 
           6. Inconsistent discipline .13** .15** .17** .27** .19** - 

          7. Poor parent-child bond .03 .04 .11** .08* .17** .17** - 
         

8. Fruit intake  .06 -.15** -.07 -.12** -.04 -.04 -.01 - 
        9. Fruit intake T2 -.03 -.12** -.08 -.11** -.09* -.11* -.08* .48** - 

       10. Veg intake  -.03 -.17** -.07 -.20** -.11* -.12** -.02 .26** .16** - 
      11. Veg intake T2 -.06 -.16** -.07 -.18** -.08 -.05 -.03 .11** .21** .48** - 

     12. Sugar intake  .04 .17** .07 .19** .15** .09* .06 -.09* -.17** -.09* -.11** - 
    13. Sugar intake T2 -.03 .09* -.01 .11** .03 .04 .03 -.06 -.07 -.10* -.06 .35** - 

   14. Non-home food  .07 .04 -.06 .10* .11** .08 -.03 -.05 -.11** -.12** -.09* .18** .17** - 
  15. Non-home food T2 .01 .08 -.01 .15** .11** .10* .02 -.07 -.13** -.11** -.06 .17** .20** .56** - 

 16. Child BMI .06 -.10* -.07 .11* -.10* .09* .13** .12** .12** -.10* .05 -.17** -.11* -.05 -.10* - 
M 104.75 0.07 2.18 9.23 2.19 2.08 2.49 3.04 3.24 2.77 3.14 0.99 1.14 2.14 2.22 17.25 
SD 83.44 0.11 0.96 3.24 0.58 0.60 0.28 1.16 1.10 1.75 1.84 0.65 0.65 0.91 0.93 3.31 

Note. All measures are T1 (child age 3 years) unless indicated. T2 = child age 5 years. a = total score reversed whereby a higher score indicates poorer health. Neg. = 
negative,  int. = interaction, veg = vegetable 
* p < .05. ** p < .01.  
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Table 3 
          Direct and Indirect Associations between Family Stress and Child Eating Behaviour, Via Parent-Child Relationship (N = 579) 

                Standardized    Unstandardized  

Model Paths 
Estimate SE 

Lower 
95% CI 

Upper 
95% CI p   Estimate SE 

Lower 
95% CI 

Upper 
95% CI 

Association between latent family variables           

 
Family stress  Parent-child rel.** .61 .09 .43 .82 <.01 

 
0.01 0.01 <0.01 0.01 

           
Direct effects of latent family variables on child diet 

        
 

Family stress  Fruit intake T2 .06 .16 -.09 .30 .45 
 

0.01 0.01 -0.01 0.01 

 
Family stress  Veg intake T2* -.16 .11 -.39 -.03 .03 

 
-0.01 0.01 -0.02 -0.01 

 
Family stress  Sugar intake T2 .06 .11 -.11 .25 .47 

 
0.01 0.01 -0.01 0.01 

 
Family stress  Non-home food T2 .01 .11 -.25 .15 .97 

 
0.01 0.01 -0.01 0.01 

            
 

Parent-child rel.  Fruit intake T2* -.20 .17 -.50 -.04 .01 
 

-0.89 1.06 -2.72 -0.16 

 
Parent-child rel.  Veg intake T2 .08 .12 -.11 .34 .43 

 
0.57 1.09 -0.85 2.83 

 
Parent-child rel.  Sugar intake T2 -.06 .13 -.29 .14 .50 

 
-0.16 0.38 -0.85 0.39 

 
Parent-child rel.  Non-home food T2 .13 .11 -.03 .41 .12 

 
0.48 0.52 -0.11 1.89 

            Indirect effects via parent-child relationship 
          

 
Family stress  Fruit intake T2* -.12 .15 -.37 -.02 .01 

 
-0.01 0.01 -0.01 <0.01 

 
Family stress  Veg intake T2 .05 .10 -.06 .25 .43 

 
0.01 0.01 -0.01 0.02 

 
Family stress  Sugar intake T2 -.04 .10 -.20 .09 .50 

 
-0.01 0.01 -0.01 0.01 

  Family stress  Non-home food T2 .08 .09 -.02 .31 .12   0.01 0.01 -0.01 0.01 
           
Effect of child BMI (control variable) on child diet 

         
 

BMI  Fruit intake T2* .06 .03 .01 .11 .04 
 

0.02 0.01 0.01 0.05 

 
BMI  Veg intake T2** .09 .04 .03 .17 <.01 

 
0.05 0.03 0.02 0.13 

 
BMI  Sugar intake T2 -.06 .04 -.13 .03 .17 

 
-0.01 0.01 -0.03 0.01 
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BMI  Non-home food T2** -.08 .03 -.13 -.03 <.01 

 
-0.02 0.01 -0.04 -0.01 

            Associations between child diet measures           

 
Fruit intake  Fruit intake T2** .45 .04 .36 .53 <.01 

 
0.42 0.05 0.33 0.51 

 
Fruit intake  Veg intake T2 -.04 .04 -.13 .03 .28 

 
-0.07 0.07 -0.21 0.05 

 
Fruit intake  Sugar intake T2 .01 .04 -.08 .08 .99 

 
0.01 0.02 -0.05 0.05 

 
Fruit intake  Non-home food T2 -.01 .04 -.08 .07 .90 

 
-0.01 0.03 -0.06 0.05 

            
 

Veg intake  Fruit intake T2 .02 .04 -.06 .10 .63 
 

0.01 0.03 -0.04 0.06 

 
Veg intake  Veg intake T2** .47 .04 .39 .55 <.01 

 
0.50 0.05 0.51 0.59 

 
Veg intake  Sugar intake T2 -.06 .04 -.15 .02 .13 

 
-0.02 0.02 -0.05 0.01 

 
Veg intake  Non-home food T2 -.03 .04 -.11 .04 .38 

 
-0.02 0.02 -0.06 0.02 

            
 

Sugar intake  Fruit intake T2 -.07 .05 -.16 .03 .16 
 

-0.12 0.08 -0.27 0.05 

 
Sugar intake  Veg intake T2 -.04 .05 -.12 .06 .47 

 
-0.10 0.13 -0.34 0.16 

 
Sugar intake  Sugar intake T2** .31 .04 .23 .39 <.01 

 
0.31 0.04 0.23 0.40 

 
Sugar intake  Non-home food T2 .02 .04 -.06 .09 .59 

 
0.03 0.06 -0.08 0.13 

            
 

Non-home food  Fruit intake T2 -.06 .04 -.14 .03 .18 
 

-0.07 0.05 -0.17 0.03 

 
Non-home food  Veg intake T2 -.02 .04 -.10 .07 .69 

 
-0.03 0.08 -0.19 0.14 

 
Non-home food  Sugar intake T2* .10 .04 .02 .18 .01 

 
0.07 0.03 0.02 0.13 

 
Non-home food  Non-home food T2** .54 .03 .48 .60 <.01 

 
0.55 0.04 0.48 0.62 

Note: All variables are T1 (child age three years) unless indicated. T2 = child age five years. CI = Confidence Interval, rel. = relationship, 
veg. = vegetables.  
* p <.05. ** p <.01.  
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Figure 1. Proposed model. 
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Figure 2. Significant model paths (p < .05). Standardized bootstrapped coefficients are shown 

here (and see Table 3). 
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