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Reciprocal family influences in the food domain have been little explored, particularly during the COVID-19 pandemic. To fill in this gap, this study explored actor and partner effects between parents’ food modeling and parents’ and their adolescent children’s diet quality and satisfaction with food-related life (SWFoL); and the mediating role of diet quality between modeling and SWFoL. This study used a cross-sectional design. A sample of 430 different-sex dual-earner parents and one adolescent child were recruited in Rancagua, Chile, between March and June 2020. Parents answered the modeling dimension of the Comprehensive Feeding Practices Questionnaire. Parents and adolescents answered the Adapted Healthy Eating Index (AHEI) and the SWFoL Scale. Analyses were conducted using the Actor-Partner Interdependence Model and structural equation modeling. Results showed that one parent’s modeling enhanced diet quality for themselves, their partner, and the adolescents. Parents’ modeling was associated with their own SWFoL, directly and via their own diet quality. There were positive associations between mothers’ modeling and adolescents’ SWFoL; between mothers’ diet quality and fathers’ SWFoL; and between mothers’ modeling and fathers’ SWFoL via the fathers’ diet quality. Parents’ modeling can improve the three family members’ diet quality, while mothers’ modeling and diet quality showed to improve fathers’ and adolescents’ SWFoL.

Keywords: food parenting practices, modeling, diet quality, satisfaction with food-related life, dual-earner couples, adolescents


INTRODUCTION

Parents use an array of techniques or behaviors to influence what, when or how much their children eat. These techniques are known as food parenting practices (FPP) and they can be used by parents to promote healthy eating and prevent overweight and obesity in their children (1, 2). Parents remain responsible for feeding their children during adolescence (3, 4), but in this life stage adolescents seek autonomy in all life spheres, including the decisions regarding what and when to eat (5, 6). Adolescents change their dietary behaviors, engaging more with peers and eating outside the home (7, 8), and thus they decrease their involvement in family meals and possibly increase their consumption of convenience foods. These changes in adolescents’ eating habits have been found to contribute to a decline in diet quality and to an increased weight gain risk for adolescents (7, 9).

The COVID-19 pandemic has brought on changes in how parents apply FPP. Lockdown measures to reduce the risk of contagion enforced changes in behavioral patterns, including diet and eating habits (10, 11). Studies show that families get together more frequently for meals during the pandemic (12–15), which has entailed changes in how parents of young children exert FPP (11, 14). Nevertheless, there are scarce studies into FPP during the pandemic and their use on adolescents (11). Therefore, this study focuses on the effects of parents’ modeling of healthy food choices on their adolescent children. Modeling is one of the multiple FPP in which parents can engage in Jennings et al. (16), and it plays a vital role in shaping children’s food preferences (3, 5, 17). Using modeling to promote healthy eating involves an active demonstration from parents to children (6, 18). Parents thus become a point of reference on eating behaviors and can influence children’s long-term food choices and eating habits (19). The literature has reported positive relationships between parents’ modeling of healthy food choices and diet outcomes in adolescents (5, 9, 10, 20–24). These studies, however, have focused on samples from developed countries (23, 25, 26), and on mother-child dyads (17, 23, 25–29). Father-child dyads have been less explored in terms of FPP. Evidence to date suggests that fathers are becoming more involved in childcare tasks such as feeding, partly due to the increase of dual-earner families (15, 19, 28, 30, 31), and more markedly due to changes in work-home dynamics in response to the COVID-19 pandemic (13, 32).

Another gap in knowledge relates to the influence of parents’ FPP and family dietary behaviors. FPP may reflect parents’ eating habits (25, 29, 33–35), but it is not clear whether and how parents’ dietary behaviors are linked to the FPP exerted on adolescents (29). Most of the literature has also assumed a unidirectional relationship between FPP and children’s dietary behaviors, omitting the exploration of reciprocal influences between parents and children (25, 35–37). Addressing the reciprocity between parents and children’s eating behaviors can help identify children’s eating and weight development processes (25). This knowledge can inform overweight prevention and intervention programs, particularly in contexts such as Chile, where 60% of children, and three out of four adults, are overweight or obese (38).

In samples of adolescents and adults, FPP aimed to implement healthy eating habits have been linked to higher levels of emotional wellbeing and satisfaction in the food domain (4, 39–43). The latter construct, known as satisfaction with food-related life [SWFoL, (44)], defines a person’s overall cognitive assessment of their food and eating habits, covering from meal planning, shopping and meal preparation, consumption, and disposal. To the best of the authors’ knowledge, SWFoL has not been explored in its relationships with parental modeling and diet quality at a family level. This exploration becomes relevant, particularly in dual-earner parents, because high job demands have been associated with lower diet quality, not only for the worker but also for their families, given that personal resources such as time and energy are invested in workplace responsibilities instead of on food-related tasks [e.g., (20, 45, 46)].

Against this background, this study examined the influence of both parents’ modeling on their own diet quality and SWFoL, and on their adolescent children’s diet quality and SWFoL. This study was conducted in different-sex dual-earner parents with adolescent children in a Latin American country during the COVID-19 pandemic. Data was analyzed using the Actor-Partner Interdependence Model [APIM, (47)] (Figure 1). Therefore, the aims of this study were to explore the actor and partner effects between the parents’ modeling and mothers’, fathers’, and adolescents’ diet quality and SWFoL; and to explore whether diet quality have a mediating role between both parents’ modeling and the three family members’ SWFoL.
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FIGURE 1. Basic actor-partner interdependence model of modeling and satisfaction with food-related life (SWFoL). Am, actor effect of father’s modeling on his own SWFoL; Af, actor effect of mother’s modeling on her own SWFoL; Pfm, partner effect of father’s modeling on mother’s SWFoL; Pmf, partner effect of mothers’ modeling on fathers’ SWFoL; Ef and Em, residual errors on SWFoL for the father and mother, respectively.



Relationships Between Parental Modeling, Diet Quality and Satisfaction With Food-Related Life

Studies regarding the impact of parental modeling on adolescent children’s outcomes are scarce (23), but previous findings have shown links between modeling of healthy food choices and children’s healthy dietary intake (16, 23). Moreover, it has been reported that parents’ food intake strongly predicts that of their children (26). For instance, studies in the European Union and the United States have shown that parental modeling of healthy food choices is positively associated with dietary outcomes in adolescents such as healthier diet (24, 48), greater intake of fruits and vegetables (8, 21, 27, 48, 49), and fewer consumption of sugar-sweetened beverages and palatable snack foods (5, 22, 27, 49).

Nevertheless, FPP may not only be related to children’s eating habits, but to the eating habits of other family members (20). Evidence from the United States and European countries indicate a high correlation between parents’ and adolescents’ dietary behaviors (33, 34), while parents’ FPP are consistent not only with their adolescent children’s dietary behavior, but their own diet (29). In different-sex couples, the literature also shows that spouses can influence one another on their eating behaviors (50). Findings in this line show that women are more influenced by their male partner than vice versa, and this distinction has been explained by women’s traditional gender socialization regarding a higher sensitivity toward their partners than men (51, 52). Nevertheless, men’s eating behaviors can also be influenced by their female partners (53). On this basis, we propose that parents’ modeling can influence not only their adolescent children’s diet quality, but also their own and their partner’s, in the following hypotheses:


H1.Parents’ modeling of healthy food choices is positively associated with their own diet quality (actor effects).

H2.Modeling of healthy food choices of one parent is positively associated with the diet quality of (a) the other parent and (b) of the adolescent (partner effects).



Healthier eating habits have been positively associated with higher levels of SWFoL in individual-level research in adults [e.g., (36, 39, 40, 54–57)] and adolescents (39, 57, 58). At the same time, findings show that eating behaviors and SWFoL are correlated among family members (28, 29, 34, 36), and that parents’ SWFoL is linked to healthy eating behaviors in the family (36, 59). Therefore, it can be expected that parental modeling and associated dietary outcomes are linked to both adolescents’ and parents’ SWFoL, as proposed in the following hypotheses:


H3.Diet quality is positively associated with satisfaction with food-related life for (a) fathers, (b) mothers, and (c) adolescents (actor effects).

H4.Diet quality of one parent is positively associated with satisfaction with food-related life of (a) the other parent, and (b) the adolescent (partner effects).

H5.Diet quality of adolescents is positively associated with their parents’ satisfaction with food-related life (partner effects).



Outcomes of different FPP on adolescents’ and their parents’ wellbeing have been scarcely studied, but research to date shows that structure-related and autonomy supporting FPP can benefit both parents’ and children’s wellbeing (9, 41). This beneficial relationship is thought to occur because these FPP are based on a supportive parental approach to healthy eating that also accounts for the child’s emotional and psychological needs (2, 25). Studies on monitoring and SWFoL and life satisfaction [i.e., the individual’s assessment of their overall life conditions or specific domains, (60)] also support these findings. Some studies have found that maternal monitoring of child snacking behavior is linked to both mothers’ and adolescents’ SWFoL (39, 41). Other studies have reported that structured meals, a healthy food-home environment, and lack of pressure to eat increase emotional wellbeing and life satisfaction in adolescent’s and their parents (40, 43), and these relations continue during the COVID-19 pandemic in young adults (12). Therefore, we propose that modeling has a beneficial influence on parents’ and adolescents’ SWFoL, with crossover effects of modeling and SWFoL between both parents:


H6.Modeling of healthy food choices is positively associated with satisfaction with food-related life for each parent (actor effects).

H7.Modeling of healthy food choices of one parent is positively associated with satisfaction with food-related life of (a) the other parent, and (b) of the adolescent (partner effects).



Figure 2 displays the conceptual model including the first seven hypotheses. The effects proposed in H6 and H7 imply that modeling of healthy food choices could lead to more SWFoL independently of the effect of the modeling on diet quality. To the best of our knowledge, there are no published studies exploring the mediating role of diet quality between FPP and SWFoL. Previous studies suggest mechanisms supporting positive relationships between parental modeling and healthy dietary intake in parents (29, 33, 34) and children (8, 21, 27, 48, 49); between healthier eating habits and higher levels of SWFoL in samples of adults [e.g., (39, 50–57)] and adolescents (39, 57, 58); and between parents’ SWFoL and their family members’ healthy eating behaviors (36, 59, 61). On this base, we posed the last hypothesis of this study:
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FIGURE 2. Conceptual model of the proposed actor and partner effects of both parent’s modeling on the three family members’ diet quality (measured by the Adapted Healthy Eating Index, AHEI) and Satisfaction with Food-related Life (SWFoL) in dual-earner parents with adolescent children. Ef, Ec, and Em, residual errors on SWFoL for the fathers, mothers and their adolescent children, respectively. The indirect effects of AHEI (H8) were not shown in the conceptual path diagram to avoid cluttering the figure.



H8.Diet quality has a mediating role between both parents’ modeling of healthy food choices and satisfaction with food-related life for the three family members (actor and partner effects).



One last consideration for this proposal derives from the Latin American context in which this study is conducted. In this cultural context, fathers tend to engage less in FPP than mothers, because the latter are traditionally tasked with food purchase and meal preparation (20, 28, 33, 34, 40). However, other research with Latino families suggests that fathers can also improve their children’s eating behaviors by exerting FPP, buying and preparing foods, and participating in mealtimes (27, 34, 62). Another study reported gender differences in FPP and established the differential roles that mothers and fathers play in the development of their children’s eating habits (28). Thus, we expect that the proposed associations between parental modeling, diet quality and SWFoL may show different patterns based on the parent’s gender.




MATERIALS AND METHODS


Sample and Procedure

This study used a cross-sectional design. The sample was composed of 430 dual-earner families including mother, father (married or cohabiting) and one adolescent child ages 10–16 (Table 1). This study is part of a wider research on the relations between work, family, and food-related life in Chilean families. Sample size was determined considering 10 participants for each item of each scale used in this project. Families were recruited using non-probability sampling in Rancagua, Chile. Potential participants were contacted via seven schools that serve diverse socioeconomic backgrounds in the city. School principals signed authorization letters to conduct the research with students from fifth grade of primary level (minimum age of 10 years) to the first grade of secondary level (maximum age of 16 years). Parents of students in these grades received information from trained interviewers about the study’s objectives, the structure of the questionnaire, and the guarantees of anonymity and confidentiality of the responses.


TABLE 1. Sample characteristics (n = 430).

[image: Table 1]
Families who agreed to participate in the study provided one e-mail address to receive the links to three surveys, one for each family member, between March and July 2020. Trained interviewers maintained contact with the families by phone, to answer questions about the study and to monitor the responses to the questionnaire. The COVID-19 pandemic was declared by mid-March 2020 in Chile, and the city of Rancagua was on mandatory lockdown during June and July 2020. However, most workers in the country, particularly women, began to work from home at the start of the pandemic (32).

For mothers and fathers, the first page of the questionnaire showed the informed consent form, while for adolescents it showed an informed assent form. The three family members were asked to click a box to confirm their agreement to participate before starting the questionnaire. All responses were recorded in the QuestionPro platform (QuestionPro Inc.) in separate databases for each family member. When the three family members submitted their responses, the family received a bank transfer for 15 USD as retribution for their participation.

A pilot test for this study was conducted with fifty families in Temuco, Chile. The recruitment method and data collection procedure were the same as the ones declared above. Results of this pilot test were satisfactory, with no changes required to the method nor the questionnaire. This study has been approved by The Ethics Committee of the Universidad de La Frontera.



Measures

The following scale was answered only by mothers and fathers:


Modeling of Healthy Food Choices

Four items were adapted from the modeling factor of the Comprehensive Feeding Practices Questionnaire (CFPQ). The CFPQ (18) is a 12-factor questionnaire that measures 12 FPP, including the modeling dimension. Mothers and fathers answered the validated adapted version of the modeling factor (6) for adolescents’ parents, which measures that “parents actively demonstrate healthy eating for the child” (i.e., 1. “I model healthy eating for my child by eating healthy myself,” 2. “I try to eat healthy foods in front of my child, even if they are not my favorite,” 3. “I try to show enthusiasm about healthy foods,” 4. “I show my child how much I enjoy eating healthy foods”). Melbye and Hansen (63) reported a Cronbach’s alpha of 0.66 for the modeling dimension of the adapted CFPQ in a sample of parents of adolescents in Norway. In this study, the Spanish adapted version of this measure was used (64). Participants answered to each item using a 5-point Likert scale (1: disagree, 5: agree). Modeling scores were obtained by summing the scores from the four items, with higher scores representing higher modeling in parents.

The three family members answered the following instruments:



Adapted Healthy Eating Index

This instrument measures diet quality and is an adaption of the US-HEI (65) into Spanish developed by Norte and Ortiz (66). Participants are asked to report the frequency of consumption of nine food groups: 1. Cereal and derivatives; 2. Vegetables; 3. Fruit; 4. Milk and dairy products; 5. Meats; 6. Legumes; 7. Sausages and cold meats; 8. Sweets, 9. Soft drinks with sugar. The frequency for each food group is converted to a score from 0 to 10, as proposed by Norte and Ortiz (66) following the degree of compliance with food daily and weekly recommendations. For the first nine variables, respondents indicated their consumption frequency of the target food. Each variable received a score, ranging from 0 to 10, according to the degree of compliance with dietary recommendations [criteria is available in reference (66)]. The last variable, relating to diet variety, is constructed using the consumption frequency of the nine target foods: two points were received if the respondent complied with each of the daily recommendations and one point was received if he/she complied with each of the weekly recommendations. The overall Adapted Healthy Eating Index (AHEI) score was calculated by adding the scores obtained in each of the variables. The maximum possible score is of 100 points. Scores above 80 points indicate a “healthy” diet; scores between 51 and 80 points suggest that the diet “requires changes”; and scores below 50 points indicate “unhealthy” diets (65).



Satisfaction With Food-Related Life

The SWFoL (44) is a one-dimension, five-item scale that measures an individual’s overall assessment of their food and eating habits (e.g., “Food and meals are very positive elements in your life”). The Spanish version of the SWFoL was used (67), which has been validated and it has shown good internal consistency in samples of adults, adolescents and dual-earner parents in Chile [e.g., (4, 15, 32, 36, 39–41, 57, 61)]. Respondents indicate their degree of agreement with each statement using a 6-point Likert scale (1: completely disagree; 6: completely agree). SWFoL scores are obtained by summing the scores from the five items, and higher scores indicate higher SWFoL.

The three family members reported their age; adolescents reported their gender. Parents answered questions about their type of employment, the number of working hours per week and their monthly income. Mothers reported the number of family members, the number of children, the number of days per week that all family members eat together (breakfast, lunch, supper, and dinner); the number of days per week that they consumed homemade food, buy ready-to-eat food, order food at home, or eat at restaurants or fast-food outlets; and the number of hours per day that they, their male partner and other person spent cooking during the week and on weekends. They were asked their own approximate weight and height as well as from the fathers and the children to determine body mass index (BMI) in kg/m2. The family socioeconomic status (SES) was determined based on the total household income and its size. The definition of SES in Chile considers two variables: total household income and household size. Total household income is the fundamental variable for socioeconomic segmentation, due to its predictive power on access to goods and services, and because the inverse relationship is much weaker: access to goods and services is not a good predictor of income. The size of the household exerts a restriction on purchasing power: When an additional member is added to the household without increasing income, basic expenses increase albeit in a sub-proportionate way considering economies of scale. The combination of ranges of the household monthly income and the number of family members in a matrix determines the SES (68).




Data Analysis

Descriptive analyses were conducted using the Statistical Package for Social Sciences (SPSS) version 23.0 (IBM Corp. Released 2015. IBM SPSS Statistics for Windows, Armonk, NY: IBM Corp). The actor-partner interdependence model (APIM) with distinguishable dyads was tested using structural equation modeling (SEM) (47) with Mplus 8.4. In this study, actor effects are those outcomes predicted by the individuals’ own characteristics, while partner effects are outcomes from one member of the dyad predicted by the characteristics of the other member. Members of a dyad are both an actor and a partner in the analysis. In this study, dyads are composed of mother-father, and parent-adolescent. The actor and partner effects tested were modeling from mothers and fathers, and the three family members’ diet quality and SWFoL.

In the APIM, other effects were controlled for. First, the influence of modeling from one parent to the other was controlled for by specifying a correlation between this variable reported by each parent. Other sources of interdependence between individuals were controlled for following guidelines by Kenny et al. (47), by specifying correlations between the residual errors of the dependent variable (SWFoL) of the three family members. Other effects that were controlled for were those of family SES, number of children, parents’ and adolescents’ age, both parents’ number of working hours and type of employment, and family supper times per week. These variables with direct effects on the dependent variables of the three family members (diet quality and SWFoL) were thus incorporated in the model.

To conduct the SEM, structural model parameters were estimated using weighted least square mean and variance adjusted (WLSMV). Because the items were on an ordinal scale, the polychoric correlation matrix was used. A good model fit of the data was determined with the following values: when values are above 0.95 for the Tucker-Lewis index (TLI) and the comparative fit index (CFI); and when values are below 0.06 for the root mean square error of approximation [RMSEA, (69)]. Lastly, to test the mediating role of diet quality, a SEM through a bias-corrected (BC) bootstrap confidence interval using 1,000 samples (70) was conducted. A mediating role is found when BC confidence intervals do not include zero.




RESULTS


Sample Description

Table 1 shows the sociodemographic characteristics of the sample composed by 430 mother-father-adolescent families. The average age for mothers was 39.5 years old, for fathers 42.3 years, and for adolescents 13.0 years. The difference between mothers’ and fathers’ age was significant (p < 0.001). In the adolescent subsample, 53.7% were female. On average, families had four members and two children, and most families belonged to a middle SES.

Reports about frequency of family meals showed that families got together for breakfast, lunch, and supper more than 3 days per week, and homemade food was consumed frequently. The main responsibility for food decision-making and purchases in the household was most often shared by both parents, followed by mothers having main responsibility. Mothers spent significantly more hours per day cooking during the week and on weekends, compared to fathers and other persons (p < 0.001), and fathers spent more hours in this same activity than other persons. “Other persons” referred most frequently to grandmothers, adult children, and domestic service. Most mothers and fathers were employees as opposed to independent workers. A greater proportion of fathers, compared to mothers, worked full time (45 h per week in Chile, p < 0.001) and were employees (p < 0.001).

In terms of body mass index, following the norms of the World Health Organization (WHO), 28.4% of mothers had a body mass index in the normal range (BMI: 18.5–24.9), 44.2% were overweight (BMI: 25.0–29.9) and 27.9% were obese (BMI ≥ 30). In fathers, 16.3% had a body mass index in the normal range, 57.0% were overweight, and 26.7% were obese. For adolescents, the guidelines used are those from the WHO (71) and the Technical Norm of Nutritional Evaluation of children from 5 to 19 years old of the Ministry of Health of Chile (72). According to these guidelines, 0.5% of adolescents in this sample had a body mass index that denote thinness (≤ −1 to −1.9 SD), 27.9% were in the normal range (+0.9 to −0.9 SD), 44.2% were overweight (≥+1 to + 1.9 SD), and 27.4% obese (≥ + 2 SD).

Table 2 shows the average score and the correlations for both parents’ modeling, diet quality (measured by the AHEI) and SWFoL. All of the correlations were significant and in the expected directions. Mothers scored significantly higher than fathers in modeling (t = 4.421, p < 0.001). Fathers scored significantly lower than mothers and their adolescent children in the AHEI (F = 12.524, p ≥ 0.001), whereas mothers and adolescents did not differ from one another. However, according to the cut-off point proposed by Kennedy et al. (65), the three family members had AHEI average scores indicating that their diet “requires changes.” Adolescents scored significantly higher than their mothers and fathers in the SWFoL (F = 18.321 p < 0.001), while fathers scored significantly higher than mothers.


TABLE 2. Descriptive statistics and correlations for both parent’s modeling and the three family members’ diet quality (measured by the Adapted Healthy Eating Index, AHEI) and Satisfaction with Food-related Life (SWFoL) in dual-earner parents with adolescent children (n = 430).
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Actor-Partner Interdependence Model Results: Testing Actor-Partner Hypotheses

In this study, the standardized factor loadings of the modeling factor ranged from0.732 to 0.933 for mothers and from 0.818 to 0.909 for fathers, all statistically significant (p < 0.001). The Average Variance Extracted (AVE) values were higher than 0.50 (AVE mothers = 0.71, fathers = 0.76). The modeling factor showed good internal reliability, as the Omega coefficient was 0.91 for mothers and 0.93 for fathers. The standardized factor loadings of the SWFoL scale were all statistically significant (p < 0.001), and ranged from 0.681 to 0.930 for mothers, from 0.597 to 0.931 for fathers, and from 0.655 to 0.847 for adolescents. The AVE values were higher than 0.50 (AVE mothers = 0.63, fathers = 0.63, adolescents = 0.58). The SWFoL scale showed good internal reliability, as the Omega coefficient was 0.89 for mothers, 0.89 for fathers, and 0.87 for adolescents.

The results from the estimation of the structural model are shown in Figure 3. The model that assessed the APIM associations between the mothers’ and fathers’ modeling and the three family members’ AHEI and SWFoL had a good fit with the data (CFI = 0.983; TLI = 0.978; RMSEA = 0.036). A significant correlation (covariance) was found between modeling of both parents (r = 0.397, p < 0.001). Significant correlations were also found between the residual errors of mothers’ and fathers’ SWFoL (r = 0.377, p < 0.001), between mothers’ and adolescents’ SWFoL (r = 0.293, p < 0.001), as well as between fathers’ and adolescents’ SWFoL (r = 0.359, p < 0.001).
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FIGURE 3. Actor-partner interdependence model of the effect of both parents’ modeling on the three family members’ diet quality (measured by the Adapted Healthy Eating Index, AHEI) and Satisfaction with Food-related Life (SWFoL) in dual-earner parents with adolescent children. Ef, Ec and Em, residual errors on SWFoL for fathers, mothers and their adolescent children, respectively. *p < 0.05, **p < 0.01, ***p < 0.001. The control for the effects of family SES, number of children, parents’ and adolescents’ age, both parents’ number of working hours and type of employment, and times per week in which the family members had supper together on the dependent variables of the three family members (AHEI and SWFoL) were not shown in the path diagram to avoid cluttering the figure.


H1 tested actor effects, stating that parents’ modeling of healthy food choices is positively associated with their own diet quality. The path coefficients (standardized) indicate that fathers’ (γ = 0.307, p < 0.001) and mothers’ (γ = 0.382, p < 0.001) modeling was positively associated with their own AHEI. These findings supported H1 for both parents.

H2 tested partner effects, stating that modeling of healthy food choices of one parent is positively associated with the diet quality of the other parent (H2a) and of the adolescent (H2b). Results showed that fathers’ modeling was positively associated with mothers’ AHEI (γ = 0.086, p = 0.044), and that mothers’ modeling was positively associated with fathers’ AHEI (γ = 0.122, p = 0.010). Likewise, fathers’ (γ = 0.143, p = 0.003) and mothers’ (γ = 0.242, p < 0.001) modeling was positively associated with adolescents’ AHEI. These findings supported H2a and H2b.

H3 tested actor effects for the three family members, that is, diet quality is positively associated with SWFoL for fathers (H3a), mothers (H3b), and adolescents (H3c). The results indicate that fathers’ (γ = 0.220 p = 0.018) and mothers’ (γ = 0.262, p = 0.001) AHEI was positively associated with their own SWFoL. By contrast, adolescents’ AHEI was not significantly associated with their own SWFoL (γ = 0.062, p = 0.297). These findings supported H3 for both parents (H3a and H3b) but not for adolescents (H3c).

H4 tested partner effects, stating that the diet quality of one parent is positively associated with the SWFoL of the other parent (H4a) and of the adolescent (H4b). Fathers’ AHEI was not significantly associated with mothers’ SWFoL (γ = −0.001, p = 0.990), nor with their adolescent children’s SWFoL (γ = −0.017, p = 0.768). The mother’s AHEI was positively associated with the father’s (γ = 0.127, p = 0.049), but not with their adolescent children’s (γ = 0.130, p = 0.051) SWFoL. These findings partially supported H4a, while they did not support H4b.

H5 stated that adolescents’ diet quality is positively associated with their parents’ satisfaction with food-related life. The adolescents’ diet quality was not significantly associated with the fathers’ SWFoL (γ = 0.054, p = 0.326), but it was positively associated with their mothers’ SWFoL (γ = 0.127, p = 0.040), and thus H5 was partially supported.

H6 stated that modeling of healthy food choices is positively associated with satisfaction with food-related life for each parent. This relationship can be direct and/or mediated by diet quality. As shown in Figure 3, the path coefficients indicate that fathers’ (γ = 0.368, p < 0.001) and mothers’ (γ = 0.292, p < 0.001) modeling was directly and positively associated with their own SWFoL. These findings supported H6 for both parents even when not taking the possible mediation effect into account.

H7 examined partner effects, stating that modeling of healthy food choices of one parent is positively associated with the SWFoL of the other parent (H7a) and of the adolescent (H7b). There was no significant direct link between fathers’ modeling and mothers’ SWFoL (γ = 0.014, p = 0.798). Likewise, there was no significant direct link between mothers’ modeling and fathers’ SWFoL (γ = 0.078, p = 0.193). While fathers’ modeling (γ = 0.115, p = 0.064) was not directly associated with the adolescents’ SWFoL, mothers’ modeling was positively and directly associated with the adolescents’ SWFoL (γ = 0.155, p = 0.015). Before establishing a conclusion about H7, however, indirect effects must be explored in which the relationship between modeling and SWFoL is mediated by diet quality (H8).

Most of the control variables did not affect the model significantly (see Supplementary Information). The family SES positively affected the mothers’ (γ = 0.170, p < 0.01) and the adolescents’ (γ = 0.128, p < 0.05) AHEI as well as the mothers’ SWFoL (γ = 0.134, p < 0.01). Namely, those mothers belonging to the high SES had a higher score on the AHEI and experienced higher levels of SWFoL than those of lower SES, while adolescents belonging to the high SES had a higher score on the AHEI than those of lower SES. The mothers’ type of employment positively affected her own (γ = 0.116, p < 0.05) and their adolescent children’s AHEI (γ = 0.118, p < 0.05), meaning that self-employed mothers and their adolescent children had higher AHEI scores than employed mothers and their adolescent children. The number of family supper times per week positively affected the adolescents’ AHEI (γ = 0.106, p < 0.05) and the fathers’ SWFoL (γ = 0.110, p < 0.05).



Testing Mediating Roles of Diet Quality

The last hypothesis of this study proposed the mediating role of the three family members’ diet quality between both parents’ modeling of healthy food choices and the three family members’ satisfaction with food related life (H8). The role of the mother’s diet quality (i.e., AHEI score) as a mediator in the relationship between her own modeling and SWFoL was supported by a significant indirect effect obtained with the bootstrapping confidence interval procedure (standardized indirect effect = 0.062, 95% CI = 0.028, 0.097), as the confidence intervals did not include zero (Table 3). Similarly, the role of the father’s diet quality as a mediator in the relationship between his own modeling and SWFoL was supported by a significant indirect effect (standardized indirect effect = 0.034, 95% CI = 0.016, 0.053). In addition, the role of the father’s diet quality as a mediator in the relationship between the mother’s modeling and the father’s SWFoL was supported by a significant indirect effect (standardized indirect effect = 0.016, 95% CI = 0.001, 0.031). No other indirect effects of diet quality were found, as the confidence intervals did include zero (Table 3).


TABLE 3. Bias-corrected confidence intervals of specific mediation effects of the three family members’ diet quality (measured by the Adapted Healthy Eating Index, AHEI).

[image: Table 3]
As we find neither direct nor indirect effects of parents’ modeling on the partners SWFoL, H7a is not supported. H7b is supported only for mothers. In addition, we find that the effect of parents’ modeling on their own SWFoL is partly mediated by their diet quality. These findings partially support the mediating role of diet quality between parents’ modeling and their own SWFoL, while they did not support the mediating role of the adolescent’s diet quality.




DISCUSSION

Focusing on different-sex dual-earner parents with adolescent children, this study tested the actor and partner effects between parents’ modeling and the three family members’ diet quality and SWFoL; and whether diet quality has a mediating role between both parents’ modeling and the three family members’ SWFoL. Using the APIM approach, our results showed that both mothers’ and fathers’ modeling can enhance their own and their adolescents’ diet quality, whereas one parent’s modeling also improves the other parent’s diet quality, regardless of the parents’ gender. Modeling and higher diet quality are directly associated with higher SWFoL in both parents. However, different patterns emerged in the direct and indirect links between modeling, diet quality and SWFoL according to the parent’s gender. Findings are discussed in detail below by examining actor and partner effects, and the mediating role of diet quality.


Actor Effects

A positive relationship was found between each parent’s modeling of healthy food choices and their own diet quality (H1). These results provide support to the findings reported by Fleary and Ettiene (29) showing that parents’ FPP are indicative of their own dietary behavior, focusing on fruit and vegetable consumption in a sample of parent-adolescent dyads in the US. Our results expand on this knowledge by showing that parental modeling is another structured FPP that is indicative of parents’ dietary behavior. It should be noted, however, that these results are framed within the first months of the COVID-19 pandemic. The frequency of family meals reported in this study was higher than the one observed in studies conducted in Chile before the pandemic (36, 39), while the frequency of homemade meals was high. Therefore, the positive relationship between both parents’ modeling and their own diet may be related to the higher frequency of family meals during lockdown, which have been associated with healthier eating behaviors in different countries (11, 12, 14).

The second hypothesis testing actor effects stated that diet quality is positively associated with SWFoL for fathers (H3a) mothers (H3b), and adolescents (H3c). This hypothesis was supported for mothers and fathers, supporting previous studies showing that healthier eating habits are positively associated with higher levels of SWFoL in adult samples [e.g., (36, 39, 54–57)]. However, the lack of association between adolescents’ healthier diet and SWFoL contradicts previous studies in adolescent samples from different countries (39, 57, 58). Possible explanations to this latter finding may be related to shifting food preferences during the adolescence, or to changes due to the pandemic. The search for independence in adolescents also occurs in the food domain, as they increasingly choose what to eat and where, when and with whom (5, 6, 9). Research has also shown that adolescents prioritize hedonic food consumption over a healthy and nutritious consumption, and that they associate eating unhealthy/tastier food with higher SWFoL (59). Moreover, during the pandemic, adolescents have remained closer to their parents and away from their peers (73), so their diet might have depended more on what they are served (i.e., healthier food) rather than on what they want (i.e., enjoyable food).

Lastly, actor effects showed that modeling of healthy food choices is positively associated with SWFoL, for mothers and fathers (H6). Hence, part of this effect is observed because modeling is reflective of parents’ own eating behaviors, and these eating behaviors, in turn, result in higher levels of SWFoL (36, 39, 54–57). The direct, unmediated effect of both parents’ modeling on their own SWFoL may be related to the possibility of improving their children’s diet quality and wellbeing (2, 25). Overall, these findings are notable because they indicate that another structured FPP (i.e., parental modeling) directly and positively influences parents’ SWFoL. This result contributes to knowledge regarding FPP and their potential link to higher levels of SWFoL in parents (4, 39, 41–43).

Our results also show that both mothers’ and fathers’ SWFoL is positively influenced by exerting a positive FPP. The association for fathers was of medium strength, while the same association in mothers was of low strength. Although further research is needed regarding the association between fathers’ FPP and their own SWFoL, it is feasible that this result may be reflecting a higher concern of fathers in engaging in healthy eating behaviors during the pandemic, as it has been reported in different countries (13, 32). However, it is also possible that fathers’ modeling increased during the pandemic in keeping with a higher frequency of family meals in comparison to the pre-pandemic period (36, 39). A higher frequency of family meals has been also associated with healthier diets (11, 12, 14) and with higher emotional wellbeing during the pandemic in young adults from the US (12). Thus, future research is needed to corroborate if the medium strength association between fathers’ modeling and their own SWFoL remains beyond the pandemic or whether it is a consequence of the pandemic.



Partner Effects

The first hypothesis testing partner effects stated that modeling of healthy food choices of one parent is positively associated with the diet quality of the other parent (H2a) and of the adolescent (H2b). Hypothesis 2a was supported for both parents, as mothers’ modeling positively influenced the fathers’ diet quality, and vice versa. These results show that modeling exerted by one parent to enhance children’s diet quality also positively influences the other parent’s diet quality, regardless of the parent’s gender (50, 53). However, our results contradict previous studies reporting that women are more influenced by their partner than men (51, 52), as the association between mothers’ modeling and the fathers’ diet quality was of similar strength in comparison with the association between fathers’ modeling and the mothers’ diet quality. Therefore, both parents’ modeling is important to enhance the diet quality of both members of the couple.

Mothers’ and fathers’ modeling was also positively related to their adolescent children’s diet quality (H2b). This result supports previous studies reporting that modeling is associated with an improvement in the adolescents’ diet quality, a higher consumption of healthy foods, and with lower consumption of unhealthy foods, mainly in samples of mother-adolescent dyads in developed countries (8, 22, 24, 48, 49). Our results also provide support to the scarce evidence showing that fathers’ modeling is related to positive dietary outcomes in adolescents (27, 34). Furthermore, the positive association between both parents’ modeling and their adolescent children’s diet quality also provides support to the findings reported by Jaeger et al. (21), who found that both parents reported similar levels of modeling to promote healthier eating habits (fruit and vegetable consumption) in their adolescent children. Thus, although research have highlighted the important role that mothers play in explaining their children’s food intake (20, 28, 33, 34, 41), our results support that both parents have a role in modeling healthy food-related behaviors among youth (27). The fathers’ modeling influence on their adolescent children’s diet quality may indicate an increased involvement of fathers in their children’s eating habits (19, 28, 30, 31), linked to societal changes in terms of gender roles, or it may be associated with the pandemic. The latter option, an increase in the fathers’ involvement in food-related tasks, has been consistently reported in the early stages of this health crisis (13, 32). Therefore, as it was previously posed, future research should assess if the positive association between fathers’ modeling and diet quality remains after the pandemic.

Actor effects were of medium strength (i.e., the influence of each parent’s modeling on their own diet quality), while partner effects were of low strength (i.e., the influence of one parent’s modeling on the other parent’s diet quality, as well as the influence of each parent’s modeling on their adolescent children’s diet quality). Although previous research using the APIM approach to study reciprocal influences among members of a dyad or between family members have reported similar results (32, 74), this finding is notable considering that FPP are used by parents to influence their children’s eating habits. By contrast, our results suggest that parent’s modeling have a stronger influence on their own diet quality than on their adolescent children’s diet quality.

The second hypothesis testing partner effects posed that diet quality of one parent is positively associated with SWFoL of the other parent (H4a) and of the adolescents (H4b). Hypothesis 4a was partially supported, as the mothers’ diet quality positively influenced the fathers’ SWFoL, but not vice versa, while hypothesis 4b was not supported. A possible explanation for this result may be related to the lower AHEI scores (indicating diet quality) in fathers. Although all three family members had AHEI scores in the range that their diet quality “requires changes,” fathers’ diet quality is the worst among the three family members under study. Therefore, it can be hypothesized that the improvement of the fathers’ diet quality associated with their own modeling is not enough to positively influence the mothers’ SWFoL, while a similar explanation may be true in the opposite direction, meaning that mothers’ diet quality positively influences fathers’ SWFoL because mothers have a higher diet quality than fathers. Regarding hypothesis 4a, the lack of significant associations between both parents’ diet quality and their adolescent children’s SWFoL is probably associated with their increased autonomy in food choices during adolescence (5, 6, 9). However, as the adolescent children’s SWFoL was also not influenced by their own diet quality (actor effects), the probability of the existence of partner effects is almost inexistent (74).

Hypothesis 5 also tested partner effects but in the opposite direction, stating that diet quality of adolescents is positively associated with their parents’ SWFoL. This hypothesis was supported only for mothers. The results suggest that traditional gender-based demands and expectations remain, particularly in the Latin American context, where feeding children is still predominantly female labor even if mothers and other female caretakers have paid employment (20, 28, 33, 34, 41). It thus may be the case for these women that if they can perform as well at work than as in food-related tasks, including the promotion of healthy eating habits in their adolescent children, their self-confidence may be reinforced, positively influencing their SWFoL (75).

Hypothesis 7 stated that modeling of healthy food choices of one parent is positively associated with the SWFoL of the other parent (H7a) and of the adolescent (H7b). Whereas hypothesis 7a was not supported for mothers and fathers, hypothesis 7b was partially supported. Only the mothers’ modeling was related to their adolescent children’s SWFoL, and this relationship was not mediated by the adolescent’s quality of diet. Previous evidence on crossover effects involving SWFoL is mixed, with lack of significant partner effects in some studies (75), others reporting at least an asymmetrical partner effect [from women to men, (61)], and symmetrical partner effects [from women to men, and from men to women, (76)] in dual-earner couples. Therefore, it is possible to suggest that crossover relationships involving SWFoL are associated with the variables under study, as it has been reported by Yucel and Latshaw (77) regarding crossover effects in the work-family interface among couples. Nevertheless, it is also possible that the relationship between both parents’ modeling and SWFoL may occur by underlying mechanisms, as discussed below.

Regarding the positive crossover association between mothers’ modeling and their adolescent children’s SWFoL, one possible explanation for these results may be associated with the different socialization practices and social roles for women and men. The positive association between mothers’ modeling and adolescents’ SWFoL may be due to adolescents’ perception that their mothers are fulfilling their gender role, while the lack of relationship between fathers’ modeling and their adolescent children’s SWFoL may be reflecting that adolescents do not value the fathers’ modeling, because this task is not associated with the traditional men’s role within the family in the Latin American culture (4). Overall, our results show that FPP may not only positively influence the SWFoL of the parent who exert the FPP (39–41), but also that of their adolescent children through crossover.


Testing Mediating Roles of Diet Quality

The last hypothesis of this study (H8) tested the mediating role of the three family members’ diet quality between both parents’ modeling of healthy food choices and the three family members’ satisfaction with food related life (actor and partner effects). This hypothesis was partially supported for parents’ diet quality, and not supported for the adolescents’ diet quality. Diet quality shows an intra-individual mediating role between modeling and SWFoL in mothers and fathers. These findings show that modeling and SWFoL were also indirectly associated via diet quality regardless of the parent’s gender.

In addition, mothers’ modeling was indirectly associated with fathers’ SWFoL via fathers’ diet quality. This result underscores the important role that mothers have in modeling healthy eating behaviors in their family, positively influencing -directly or indirectly- their own, the fathers’, and their adolescent children’s diet quality and SWFoL. Although further research is needed to explain the lack of an inter-individual mediating role of mothers’ diet quality, this null finding may be related to the weak relationship between fathers’ modeling and mothers’ diet quality. A similar explanation may stand for the lack of a mediating role for the adolescents’ diet quality.



Limitations

This study is not without limitations. The first limitation is the cross-sectional design of this study, which does not allow to indicate causal relationships between the variables. A second limitation relates to the sample. Families were self-selected, and although they were representative of the Chilean population in terms of socioeconomic status (68), these families had more family members than the average Chilean family (78). Moreover, data were self-reported, and participants might have answered the questionnaires thinking about expectations regarding modeling practices, eating habits, and their overall food-related life. Another limitation pertains to the AHEI measure, which has been shown to be useful to evaluate diet quality, but it does not include all possible food groups nor the quantity consumed for each. Regarding the overall method, the design of this study predated the pandemic, and the questionnaire was not able to capture conditions specific to this ongoing event, such as the transition from commuting to working from home, or commuting during lockdown. Lastly, this study did not account for other FPP, the adolescent’s perception of parental modeling, nor restrictions related to the COVID-19 pandemic. Longitudinal designs, probabilistic sampling, and cross-cultural comparisons are needed in future studies to further explore the relationships seen in this study. In addition, research must include the perception of both parents and adolescents regarding FPP, and the family-level assessment of diverse FPP, such as other structured ones, and those included in the coercive control and autonomy support or promotion classification by Vaughn et al. (2).





CONCLUSION AND IMPLICATIONS

Despite these limitations, this is the first study that analyses actor and partner effects for the relationships between both parents’ modeling and the three family members’ diet quality and SWFoL in different-sex dual-earner parents with adolescent children. Results showed that one parent’s modeling enhanced their own, their adolescent children’s and the other parent’s diet quality, regardless of the parent’s gender. Both parents’ modeling was associated with their own SWFoL, directly and indirectly via their own diet quality. However, different gender patterns emerged among parents regarding one parent’s modeling and diet quality influence on the other parent’s and their adolescent children’s SWFoL. Only mothers’ modeling was positively associated with their adolescent children’s SWFoL; mothers’ diet quality was positively associated with fathers’ SWFoL; and mothers’ modeling was indirectly related to the father SWFoL, via the fathers’ diet quality.

These results have research implications. Research is needed based on possible reciprocal relationships between parents’ FPP and family members’ outcomes to assess the influence that parents’ FPP have on their own and their children’ diet quality and wellbeing. In addition, as FPP are also exerted by parents to prevent overweight and obesity in their children (1), future studies should also assess the influence that different FPP have on parents’ and children’s nutritional status at a family level. Furthermore, as different patterns emerged according to the parent’s gender, future research should corroborate if these differences are associated with the COVID-19 pandemic or whether they may persist post-pandemic. In addition, future research should explore possible moderators of the associations found in this study. For instance, the frequency of family meals, the family SES, and the mothers’ type of employment, due as control variables significantly affect diet quality or SWFoL.

Our results also entail practical implications. As the three family members have diets that require changes to be considered healthy, interventions should be targeted at a family level. For instance, both parents should be encouraged to have a healthy diet to be a model for their partner’s and adolescent children’s eating habits, and should be encouraged to use other positive FPP. Interventions and policies that foster motivation, knowledge, and access to resources to establish healthy diets is particularly relevant in dual-earner families with adolescent children, because workers’ high job demands can entail lower diet quality for the worker and their families (20, 45, 46), and because adolescents’ diet quality tends to decrease during this stage of life (7, 9). Furthermore, unhealthy diet has been associated with modern health-related issues such as obesity, diabetes, and cardiovascular disease, as well as with lower work performance in workers (79). Therefore, our findings also underscore the need for policymakers and organizations to promote healthy eating habits in working parents, with emphasis on working fathers.
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Number of family members [Mean (SD)] 43(1.0
Number of children [Mean (SD)] 2.2(0.8)
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aIndependent sample t-test.

b Analysis of variance.
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