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Abstract

:

The purpose of this study was to assess the effects of a pilot community-based behavioral intervention on the home food environment in U.S. households. Parents (21 females, 2 males; age = 36 ± 5.5 years; 78% Hispanic) of elementary school-aged children attended a 10-week dietary improvement behavioral intervention targeting an increase in fruit and vegetable consumption and a reduction in sugar intake. Home food availability of fruit, vegetables, and sugar-laden foods and beverages were assessed before and after the intervention using a modified version of the Home Food Inventory. Relative to baseline, the intervention resulted in significant increases in fruit availability (7.7 ± 3.2 items vs. 9.4 ± 3.1 items; p = 0.004) and low sugar cereal (2.3 ± 1.4 types vs. 2.7 ± 1.4 types; p = 0.033). There was a significant reduction in sugar-sweetened beverage availability (3.2 ± 1.9 types vs. 1.7 ± 1.3 types; p = 0.004). There was a significant increase in the number of households with accessible ready-to-eat vegetables and fruit, and a significant reduction in available prepared desserts, and candy (p < 0.01). There were no significant changes in the availability of vegetables and sugar-laden cereals. The current intervention resulted in positive changes in the home food environment. Further research to confirm these results in a randomized controlled trial is warranted.
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1. Introduction


Poor dietary quality, roughly described as low adherence to dietary recommendations [1], plays a role in the development of obesity and chronic diseases [2,3]. While fresh fruit and vegetables aid in the prevention of cardiometabolic diseases [2], sugar intake can trigger weight gain and may play a catalytic role in obesity and chronic disease development [3]. Individuals from ethnically-diverse communities, susceptible to disparities in chronic diseases, often have limited access to fresh fruit and vegetables, and have a greater consumption of sugar-laden foods [3,4].



Hispanics are the largest and fastest growing ethnic minority group in the U.S. [5,6]. Hispanics are a population of concern because of their greater prevalence of chronic disease risk factors such as abdominal obesity, dyslipidemias, and insulin resistance, relative to non-Hispanic Whites and Blacks [7,8,9,10,11,12,13,14]. It has also been reported that Hispanics have a lower overall dietary quality than non-Hispanic Whites [15], further contributing to chronic disease risk. Poor dietary quality is of particular concern among Hispanic youth, as it has been documented that fewer than 10% of Mexican American youths adhere to dietary recommendations regarding fruit and vegetables, fish, whole grains, or sodium intake, and fewer than 35% adhere to sugar-sweetened beverage recommendations [16]. When considering these five components combined, 79–85% of Mexican Americans 5 to 19 years of age had a poor diet score [16]. Given the importance of nutrition for chronic disease prevention, more research is needed to promote healthier dietary intake among this vulnerable population.



Evidence suggests that interventions which target parents and focus on behavioral change from a family context can improve the parents’ behavior while also improving the behavior of the children in the family, particularly prior to adolescence when parents are still the primary influence on dietary behavior [17,18,19]. This approach has been shown to have positive effects on parent cardiovascular risk factors, parent weight, child weight, and parent- and child-reported eating behaviors [20,21,22,23,24,25]. Conceptually, this approach relies on helping the parents to develop skills related to eating and parenting while encouraging them to model these behaviors, promote healthy behavioral choices in their children and reinforce them, and make changes in the home food environment (HFE) [26]. This intervention approach has the potential to simultaneously affect change at the personal (individual), interpersonal (family) and environmental (home) levels. Currently, there is a lack of evidence to support the use of this model in underserved populations for whom need for behavior change may be greatest [20].



The HFE is a multifactorial concept that comprises the dietary choices available and accessible within a household, as well as the choices around mealtimes that may influence food intake by family members (e.g., media exposure, how meals are served) [27]. The HFE has been suggested as the most influential environmental factor on a child’s dietary intake [28]. Particularly related to dietary choices, two relevant HFE dimensions are home food availability (i.e., the presence or absence of specific foods in the home) and food accessibility (i.e., whether foods are visible and readily obtainable, and therefore more likely to be consumed) [29]. Although it has been suggested that the HFE has a localized and direct impact on food choice and diet quality [30,31,32], the focus of dietary interventions on environmental influences on dietary quality at the family or household level has been limited [26,33]. Behavioral interventions that target the HFE have resulted in significant decreases in energy-dense foods and beverages, and an increase in the amount of fruit and vegetables in the home [34,35]. However, those focusing on ethnically-diverse populations are scarce, and have mainly focused on African-Americans [35]. Therefore, there is a need to assess whether interventions aimed at influencing the HFE are also beneficial in primarily Hispanic populations.



Several HFE measurement tools [29,36,37,38], including a version adapted for low-income Spanish and Somali-speaking households [39], have been validated. However, existing literature involving assessment of the HFE has mostly relied on self-reported data. Studies in which HFE assessment takes place using open inventories (i.e., home visits where home food information is recorded by research staff rather than relying on self-reported data), are scarce [40]. Moreover, open inventories have not been used to assess the efficacy of a behavior change intervention. Therefore, this quasi-experimental pilot study used open inventories to assess the effects of a community-based dietary behavior change intervention delivered to parents of school-aged children on their HFE. Such an assessment is important as it allows for an objective evaluation of whether a behavioral intervention can influence household-level factors that directly influence dietary intake.




2. Materials and Methods


2.1. Participants


One adult parent (≥18 years) and one 6–11-year-old child from the same household were enrolled in a 10-week quasi-experimental dietary behavior change pilot intervention delivered concurrently at an inner-city elementary school and a community center in Phoenix, AZ. The study team did not have a say as to which parent within a household enrolled in the study. Parent participation depended on willingness and availability to take part of the intervention sessions. Enrolled parents participated in the behavioral intervention described below, while their children took part in concurrent physical activity sessions that did not include information about the HFE. For the purposes of the current analysis, we only included data from the parent participants given that they were the ones consenting to the home data collection procedures to assess the HFE (see below).



Participants were recruited through the use of flyers distributed at both locations, referrals from prior participants, and word of mouth. Exclusion criteria (for both, parents or children) were: (a) medical conditions requiring a specialized diet (e.g., food allergy, phenylketonuria); (b) participation in a separate diet modification program; (c) fruit and vegetable intake ≥5 servings/day; (d) inability to attend sessions; and (e) pregnancy. The questions used in the screening process to verify participant eligibility are available in Supplementary Material 1. Although the original intent was to exclusively enroll Hispanic families, all interested families were admitted to the study regardless of ethnicity, per request of our community partners where the intervention was delivered. Nevertheless, both locations were located in an area with a large Hispanic population (63%) [41], and most enrolled participants were Hispanic (see results). Sessions at the community center were conducted in Spanish to accommodate the high percentage of Hispanic participants; sessions at the school were delivered in English. For the current report, parent participants had to consent to a home visit for assessment of the HFE. Out of 34 participating families, 27 consented for baseline home visits (19 attending the program at the community center and 8 attending at the elementary school), and 23 completed post-intervention follow-up visits and were included in the present analysis. All participants provided written informed consent both for program participation and the home visits. This study was approved by the Institutional Review Board at Arizona State University (IRB#STUDY00000427 and IRB # STUDY00000267).




2.2. Intervention


The 10-week group-based program was delivered once weekly at the inner-city school (90 min/session) and twice weekly at the community center (45 min/session) and included a variety of behavioral modification techniques demonstrated to promote dietary behavior change, particularly targeting an increase in fruit and vegetable consumption and a reduction in sugar intake. A variety of behavioral modification techniques grounded in principles from social-cognitive theory [42] and operant conditioning [43] were used, with particular emphasis on goal-setting, generating social support, skill practice, and habitual self-monitoring [44]. These techniques were combined with nutrition education focused on maintaining a healthy diet and keeping healthy foods in the home. The curriculum had a module specifically dedicated to discussing improvements in the HFE which reviewed home food availability and the selection of healthier options at the store. Moreover, the intervention emphasized HFE improvements as part of the behavioral strategies promoted throughout multiple sessions. The curriculum content and corresponding activities were consistent at both study sites. Table 1 includes a list of the intervention topics and a brief description of their content. The main diet improvement targets were increasing the availability and intake of fruit and vegetables and reducing the availability and intake of sugar-containing foods and beverages. No interventions took place in the homes of participants during HFE data collection.




2.3. Measures


Data were collected in the households of participating families at baseline (after screening and consenting but before the start of intervention sessions) and within four weeks after completion of the intervention. Parent participants completed a survey to gather information on gender, age, income, number of people living in the household, employment status, education level, ethnicity, and if a household received any public food assistance (i.e., Women, Infants & Children [WIC], Supplemental Nutrition Assistance Program [SNAP]). HFE was assessed by trained research assistants using a modified version of the Home Food Inventory [29]. This tool captures the presence or absence of specific foods found in the main storage areas (i.e., home food availability), and whether foods are visible and readily obtainable on kitchen surfaces or without moving other items around in the refrigerator (i.e., kitchen and refrigerator accessibility, respectively). The inventory was modified by only including food categories within the main study outcomes of interest (fruits, vegetables, sugar-laden foods and beverages, and sugar-free beverages), and was culturally adapted to include foods commonly consumed by Hispanic individuals (e.g., pan dulce, aguas frescas). A section devoted to inventorying dry breakfast cereal was added. Dry cereal was categorized based on 2014 Arizona WIC guidelines as WIC-approved (low-sugar; no more than 6 grams of sugar per 1-ounce serving) or as sugar-laden (more than 6 grams of sugar per 1-ounce serving), regardless of fiber content [45]. Table 2 displays a list of the food items included in the modified inventory and used for the present analysis. The full instrument used for this study is available in Supplementary Material 2.




2.4. Analysis


Statistical analyses were conducted using IBM SPSS Statistics, version 21.0 (SPSS Inc., Chicago, IL, USA). All continuous variables are presented in text and tables as mean ± standard deviation (Mean ± SD) or frequency where appropriate. Data were summarized using descriptive statistics to capture the baseline characteristics of participants. Food availability values reported indicate the number (count) of different items present in a household at baseline or follow-up, and the difference between the two time points. Kitchen or refrigerator accessibility data represent the number of households that had each item being accessible (i.e., readily obtainable without moving other food items) at baseline or follow-up. Changes in home food availability were compared using a paired samples t-test for normally distributed variables (fruits and vegetables) or a Wilcoxon Signed Rank test for all other variables which were not normally distributed and/or could not be transformed (sugar-sweetened beverages, prepared desserts, candy, sugar-laden cereal, and high fiber/low sugar cereal). Vegetables were analyzed separately to include and exclude potatoes. Sugar-containing beverages, diet-beverages, and water were counted separately. Changes in kitchen and refrigerator accessibility are reported as the number of households that had those items readily obtainable, and were compared using a McNemar Test using the Quick Calcs calculator [46].





3. Results


3.1. Participant Sociodemographic Characteristics and Program Attendance


The mean age was 36.0 ± 5.5 years with an average household size of 2.4 ± 1.0 adults and 2.7 ± 1.1 children. The majority of participants were female (n = 21; 91%) and identified themselves as Hispanic (n = 18; 78%). Other participants self-identified as African-American (n = 1), Native American (n = 1), Caucasian (n = 2) and Somali (n = 1). Overall, the level of education was high school or lower for 52% of participants; 22% of participants were college graduates. Fewer than half of the participants reported working either full-time (22%) or part-time (17%); 39% of participants reported being homemakers. About 61% of households had an income less than USD 2000/month, and 39% of households reported to be receiving public food assistance. Participants’ mean attendance was 7.7 ± 1.2 sessions.




3.2. Changes in Food Availability


Changes in the number of available food items per household from baseline to follow-up are depicted in Table 3. There was a significant increase in the availability of fruit (1.7 items; p = 0.004) but not vegetables (p = 0.111), and significant reductions in sugar-sweetened beverages (−1.5 items; p = 0.004), available prepared desserts (−1.3 items; p = 0.005) and available types of candy (−1.4 items; p < 0.001). There were no significant differences in sugar-laden dry cereal availability (p = 0.090), but low-sugar cereal significantly increased (0.4 items; p = 0.033).




3.3. Changes in Kitchen and Refrigerator Food Accessibility


There were no changes in the number of households with readily accessible fresh fruit or vegetables, dry cereal, regular soda, candy, or prepared desserts within the kitchen (Table 4). At baseline, chocolate and strawberry flavored milk were accessible in seven and three households, respectively; those products were not accessible at follow-up (p = 0.023 for chocolate flavored milk; n.s. for strawberry flavored milk). Changes in refrigerator accessibility of beverages included significant increases in 100% fruit juice (+14 households; p = 0.001) and bottled/contained water (+13 households; p < 0.001), a non-significant reduction in fruit drinks and sports drinks (−7 households; p = 0.065), and no changes in regular or diet soda (p = 0.453 and p = 0.480, respectively). There were significant increases in refrigerator-accessible ready-to-eat fruits (+9 households; p = 0.022) and vegetables (+11 households; p = 0.007).





4. Discussion


Given that the HFE is a key influence on food choice and diet quality [30,31,32], effective intervention strategies to increase the intake of fruits and vegetables among children include those that target potential environmental determinants of intake, such as the availability and accessibility of these items in the household [47]. This is particularly important among Hispanic families, given their lower compliance with dietary guidance [16]. The current pilot study findings pose the possibility for community-based programs to improve diet quality by increasing home availability of fruits and WIC-approved cereal, while decreasing sugar-containing products. The intervention used for the current study emphasized HFE improvements as part of the behavioral strategies promoted throughout the program, particularly focusing on encouraging fruit and vegetable intake and reduced consumption of sugar-containing foods and beverages. Furthermore, the intervention had a session dedicated to discussing HFE improvements, including specific strategies to increase the home availability of fruit and vegetables, and the replacement of sugar-containing foods with more healthy options.



In this study, intervention participation resulted in increased home availability of fruit but not vegetables. Other interventions relying on self-reported data have also documented increased home availability of fruit or vegetables in households with children [26,35,48], with greater changes in fruit availability than vegetable availability [35]. Parents may be more likely to increase availability of fruit, as those tend to be more acceptable among children than vegetables, and do not require additional preparation (e.g., cooking) for consumption. Home environmental triggers may not impact fruit and vegetable consumption in comparable ways. Evidence suggests that placing a fruit bowl on the table may prompt increased fruit intake, while other factors such as culture-specific eating patterns practiced in the home may determine the amount of vegetables consumed at meal times [27]. This represents an opportunity to integrate more activities that focus on food preparation and cooking skills aimed at including more vegetables in meals in future interventions.



Although the current study did not compare dietary intake data to the observed changes in the HFE, previous research suggests that home food availability and accessibility play a role in consumption behaviors, food preferences, dietary quality, and weight status [30,32,48,49]. Homes with more fruits and vegetables available have been described as being overall more motivating and supportive for both adult and child fruit and vegetable intake when compared to homes with low fruit and vegetable availability [26,50]. This suggests the importance of combining parental encouragement for children to eat fruits and vegetables while also providing a home environment to encourage this behavior.



The current intervention resulted in lower home availability of sugar-sweetened beverages, prepared desserts, and candy. Home availability of sugar-containing foods and beverages has been reported to impact sugar intake and health outcomes [48,51]. However, a systematic review of studies assessing correlates or determinants of sugar-sweetened beverage consumption concluded that the evidence associating intake with home availability is equivocal [52]. Nevertheless, some interventions resulting in a lower home availability of sugar-containing foods have also reported reduced sugar intake [53]. Given the disparities in diet quality observed among underrepresented populations [54], strategies that reduce the availability of sugar-laden foods in the household may be good approaches to reduce overall sugar intake and improve diet quality. Replication studies are needed in order to compare results by differences in household racial and ethnic make-up.



Whereas this study is novel and adds to the literature on the HFE, several potential strengths and limitations deserve mention. A major strength of the current study is that it assessed the HFE through open inventories conducted by research staff during home visits instead of self-reported data, to avoid recall and social-desirability biases [40]. However, social desirability bias could not be completely eliminated given that home visits were scheduled, and study participants could have altered or hidden food items and beverages in the home on observation day. Open inventories have not been used to assess the efficacy of a behavior change intervention. Though this study attempted to evaluate a potential causal relationship between the intervention and the HFE through the availability and accessibility of fruits, vegetables, and sugar-sweetened products, the quasi-experimental design of this pilot study prohibits us from drawing causal conclusions. Household characteristics (e.g., household size, physical layout of dining and kitchen areas, cultural practices) may also contribute to availability and consumption behaviors. However, the study was strengthened by precautions to limit additional influence on the HFE of participants, particularly through our efforts to reduce or eliminate social desirability bias by collecting data through open inventories. Research assistants were extensively trained in the use of the Home Food Inventory, but HFE data were not collected in duplicate due to budgetary constraints. The lack of inter-rater reliability data is a methodological limitation of the study. Only study participants who consented to the home visit were included in this analysis, therefore the study sample may not be representative of the general population. Moreover, although the original intent was to exclusively enroll Hispanic families in the study, participation of parents from other ethnic groups limits the generalizability of findings to the overall Hispanic population. Parent participant enrollment was based on their willingness and availability to attend sessions, rather than their involvement in food procurement for the household. Focusing on the caregiver with the primary responsibility on food purchasing and preparation may lead to a greater impact of future interventions. The current analysis did not control for additional factors that may have affected findings, including seasonality, holidays, household socioeconomic status, dietary restrictions from other family members not enrolled in the study, and parental education. Though several culturally-relevant items were added to the home food inventory prior to the start of the intervention, other popular items were not included (e.g., papaya, jicama, radish). The analysis was limited to assessing food availability and accessibility and did not confirm whether observed changes actually resulted in modified food intake. Feasibly data regarding intervention implementation were not collected. Future work should collect feasibility data in order to inform large scale implementation efforts. Finally, the study tool used to assess home food availability was not quantitative (i.e., it captures variety but not amount of food items maintained at home); this is a limitation for many validated inventory tools, including a tool comparably designed to measure household food availability among low-income Mexican families [55].




5. Conclusions


Results suggest that the current intervention resulted in favorable changes in the HFE among a sample of primarily Hispanic participants. Existing health education programs could benefit from focusing on modifying the HFE to promote healthier eating behaviors of families, and health behavior change interventions focused on modifying the HFE could utilize home visits as an additional feasible measure of program efficacy. In addition to focusing on how to improve the HFE, programs should also include strategies for navigating the food environment outside of the home. Future research should explore the relationship between HFE and intake, dietary quality, and weight, incorporate more food preparation activities aimed at including vegetables in family meals, and add strategies for sustaining intervention effects after the intervention is completed.








Supplementary Materials


The following are available online at https://www.mdpi.com/1660-4601/17/22/8327/s1.





Author Contributions


Conceptualization, R.A.C., M.B., N.C.C. and S.V.-L.; methodology, R.A.C., M.B., A.C. and S.V.-L.; formal analysis, R.A.C.; resources, N.C.C., F.R. and S.V.-L.; writing—original draft preparation, R.A.C.; writing—review and editing, R.A.C., M.B. and S.V.-L.; supervision, S.V.-L.; project administration, M.G. and A.C. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Acknowledgments


The authors want to thank study participants for their contributions to this study, and staff members of the South Mountain Community Center for their support in carrying out this project.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Wirt, A.; Collins, C.E. Diet quality—What is it and does it matter? Public Health Nutr. 2009, 12, 2473–2492. [Google Scholar] [CrossRef] [PubMed]

	



Joshipura, K.J.; Hu, F.B.; Manson, J.E.; Stampfer, M.J.; Rimm, E.B.; Speizer, F.E.; Colditz, G.; Ascherio, A.; Rosner, B.; Spiegelman, D.; et al. The effect of fruit and vegetable intake on risk for coronary heart disease. Ann. Intern. Med. 2001, 134, 1106–1114. [Google Scholar] [CrossRef] [PubMed]

	



Johnson, R.J.; Segal, M.S.; Sautin, Y.; Nakagawa, T.; Feig, D.I.; Kang, D.H.; Gersch, M.S.; Benner, S.; Sanchez-Lozada, L.G. Potential role of sugar (fructose) in the epidemic of hypertension, obesity and the metabolic syndrome, diabetes, kidney disease, and cardiovascular disease. Am. J. Clin. Nutr. 2007, 86, 899–906. [Google Scholar] [PubMed]

	



Hosler, A.S.; Rajulu, D.T.; Fredrick, B.L.; Ronsani, A.E. Assessing retail fruit and vegetable availability in urban and rural underserved communities. Prev. Chronic Dis. 2008, 54. Available online: http://www.cdc.gov/pcd/issues/2008/oct/07_0169.htm (accessed on 17 April 2017).

	



Population Division—US, Census Bureau. Table 6. Percent of the Projected Population by Race and Hispanic Origin for the United States: 2010 to 2050 (NP2008-T6); Census Bureau: Washington, DC, USA, 2008. [Google Scholar]

	



Colby, S.L.; Ortman, J.M. Projections of the Size and Composition of the U.S. Population: 2014 to 2060; Bureau, Ed.; U.S. Census: Washington, DC, USA, 2014; pp. 25–1143. [Google Scholar]

	



Kurian, A.; Cardarelli, K. Racial and ethnic differences in cardiovascular disease risk factors: A systematic review. Ethn. Dis. 2007, 17, 143–152. [Google Scholar]

	



Centers for Disease Control and Prevention. National Diabetes Fact Sheet: National Estimates and General Information on Diabetes and Prediabetes in the United States, 2011; U.S. Department of Health and Human Services, Centers for Disease Control and Prevention: Atlanta, GA, USA, 2011. [Google Scholar]

	



Pan, L.; Galuska, D.A.; Sherry, B.; Hunter, A.S.; Rutledge, G.E.; Dietz, W.H.; Balluz, L.S. Differences in Prevalence of Obesity among Black, White and Hispanic Adults—United States, 2006–2008. In Morbidity and Mortality Weekly Reports; Centers for Disease Control and Prevention, U.S. Department of Health and Human Services: Atlanta, GA, USA, 2009; Volume 58, pp. 740–744. [Google Scholar]

	



Wang, Y.; Beydoun, M.A. The obesity epidemic in the United States. Gender, age, socioeconomic, racial/ethnic, and geographic characteristics: A systematic review and meta-regression analysis. Epidemiol. Rev. 2007, 29, 6–28. [Google Scholar] [CrossRef]

	



Beckles, G.L.; Zhu, J.; Moonesinghe, R. Diabetes—United States, 2004 and 2008. In MMWR Morbidity and Mortality Weekly Reports; U.S. Department of Health and Human Services, Centers for Disease Control and Prevention: Atlanta, GA, USA, 2011; Volume 60, pp. 90–93. [Google Scholar]

	



Daviglus, M.L.; Talavera, G.A.; Avilés-Santa, M.L.; Allison, M.; Cai, J.; Cirqui, M.H.; Gellman, M.; Giachello, A.L.; Gouskova, N.; Kaplan, R.C.; et al. Prevalence of major cardiovascular risk factors and cardiovascular diseases among hispanic/latino individuals of diverse backgrounds in the united states. JAMA 2012, 308, 1775–1784. [Google Scholar] [CrossRef]

	



Ford, E.S.; Giles, W.H.; Dietz, W.H. Prevalence of the metabolic syndrome among US adults: Findings from the Third National Health and Nutrition Examination Survey. JAMA 2002, 287, 356–359. [Google Scholar] [CrossRef]

	



Ong, K.L.; Cheung, B.M.Y.; Wong, L.Y.F.; Wat, N.M.S.; Tan, K.C.B.; Lam, K.S.L. Prevalence, treatment, and control of diagnosed diabetes in the U.S. National Health and Nutrition Examination Survey 1999–2004. Ann. Epidemiol. 2008, 18, 222–229. [Google Scholar] [CrossRef]

	



Gao, S.K.; Beresford, S.A.; Frank, L.L.; Schreiner, P.J.; Burke, G.L.; Fitzpatrick, A.L. Modifications to the Healthy Eating Index and its ability to predict obesity: The Multi-Ethnic Study of Atherosclerosis. Am. J. Clin. Nutr. 2008, 88, 64–69. [Google Scholar] [CrossRef]

	



Steinberger, J.; Daniels, S.R.; Hagberg, N.; Isasi, C.R.; Kelly, A.S.; Lloyd-Jones, D.; Pate, R.R.; Pratt, C.; Shay, C.M.; Towbin, J.A.; et al. Cardiovascular Health Promotion in Children: Challenges and Opportunities for 2020 and Beyond: A Scientific Statement From the American Heart Association. Circulation 2016, 134, e236–e255. [Google Scholar] [CrossRef] [PubMed]

	



Salvy, S.J.; Elmo, A.; Nitecki, L.A.; Kluczynski, M.A.; Roemmich, J.N. Influence of parents and friends on children’s and adolescents’ food intake and food selection. Am. J. Clin. Nutr. 2011, 93, 87–92. [Google Scholar] [CrossRef] [PubMed]

	



Anzman, S.L.; Rollins, B.Y.; Birch, L.L. Parental influence on children’s early eating environments and obesity risk: Implications for prevention. Int. J. Obes. 2010, 34, 1116–1124. [Google Scholar] [CrossRef] [PubMed]

	



Gross, S.M.; Pollock, E.D.; Braun, B. Family influence: Key to fruit and vegetable consumption among fourth- and fifth-grade students. J. Nutr. Educ. Behav. 2010, 42, 235–241. [Google Scholar] [CrossRef]

	



Artinian, N.T.; Fletcher, G.F.; Mozaffarian, D.; Kris-Etherton, P.; Van Horn, L.; Lichtenstein, A.H.; Kumanyika, S.; Kraus, W.E.; Fleg, J.L.; Redeker, N.S.; et al. Interventions to promote physical activity and dietary lifestyle changes for cardiovascular risk factor reduction in adults: A scientific statement from the American Heart Association. Circulation 2010, 122, 406–441. [Google Scholar] [CrossRef]

	



Faith, M.S.; Van Horn, L.; Appel, L.J.; Burke, L.E.; Carson, J.A.; Franch, H.A.; Jakicic, J.M.; Kral, T.V.; Odoms-Young, A.; Wansink, B.; et al. Evaluating parents and adult caregivers as “agents of change” for treating obese children: Evidence for parent behavior change strategies and research gaps: A scientific statement from the American Heart Association. Circulation 2012, 125, 1186–1207. [Google Scholar] [CrossRef]

	



Epstein, L.H.; Gordy, C.C.; Raynor, H.A.; Beddome, M.; Kilanowski, C.K.; Paluch, R. Increasing Fruit and Vegetable Intake and Decreasing Fat and Sugar Intake in Families at Risk for Childhood Obesity. Obesity 2001, 9, 171–178. [Google Scholar] [CrossRef]

	



Golan, M.; Kaufman, V.; Shahar, D.R. Childhood obesity treatment: Targeting parents exclusively v. parents and children. Br. J. Nutr. 2006, 95, 1008–1015. [Google Scholar] [CrossRef]

	



Golan, M.; Crow, S. Targeting Parents Exclusively in the Treatment of Childhood Obesity: Long-Term Results[ast]. Obesity 2004, 12, 357–361. [Google Scholar] [CrossRef]

	



West, F.; Sanders, M.R.; Cleghorn, G.J.; Davies, P.S. Randomised clinical trial of a family-based lifestyle intervention for childhood obesity involving parents as the exclusive agents of change. Behav. Res. Ther. 2010, 48, 1170–1179. [Google Scholar] [CrossRef]

	



Heim, S.; Bauer, K.W.; Stang, J.; Ireland, M. Can a community-based intervention improve the home food environment? parental perspectives of the influence of the delicious and nutritious garden. J. Nutr. Educ. Behav. 2011, 43, 130–134. [Google Scholar] [CrossRef] [PubMed]

	



Kamphuis, C.B.; Giskes, K.; de Bruijn, G.J.; Wendel-Vos, W.; Brug, J.; van Lenthe, F.J. Environmental determinants of fruit and vegetable consumption among adults: A systematic review. Br. J. Nutr. 2006, 96, 620–635. [Google Scholar] [PubMed]

	



Birch, L.L.; Fisher, J.O. Development of eating behaviors among children and adolescents. Pediatrics 1998, 101, 539–549. [Google Scholar] [PubMed]

	



Fulkerson, J.A.; Nelson, M.C.; Lytle, L.; Moe, S.; Heitzler, C.; Pasch, K.E. The validation of a home food inventory. Int. J. Behav. Nutr. Phys. Act. 2008, 5, 55. [Google Scholar] [CrossRef]

	



Ding, D.; Sallis, J.F.; Norman, G.J.; Saelens, B.E.; Harris, S.K.; Kerr, J.; Rosenberg, D.; Durant, N.; Glanz, K. Community food environment, home food environment, and fruit and vegetable intake of children and adolescents. J. Nutr. Educ. Behav. 2012, 44, 634–638. [Google Scholar] [CrossRef]

	



Wyse, R.; Campbell, E.; Nathan, N.; Wolfenden, L. Associations between characteristics of the home food environment and fruit and vegetable intake in preschool children: A cross-sectional study. BMC Public Health 2011, 11, 938. [Google Scholar] [CrossRef]

	



Couch, S.C.; Glanz, K.; Zhou, C.; Sallis, J.F.; Saelens, B.E. Home food environment in relation to children’s diet quality and weight status. J. Acad. Nutr. Diet. 2014, 114, 1569–1579. [Google Scholar] [CrossRef]

	



Black, A.P.; D’Onise, K.; McDermott, R.; Vally, H.; O’Dea, K. How effective are family-based and institutional nutrition interventions in improving children’s diet and health? A systematic review. BMC Public Health 2017, 17, 818. [Google Scholar] [CrossRef]

	



Stark, L.J.; Spear, S.; Boles, R.; Kuhl, E.; Ratcliff, M.; Scharf, C.; Bolling, C.; Rausch, J. A pilot randomized controlled trial of a clinic and home-based behavioral intervention to decrease obesity in preschoolers. Obesity 2011, 19, 134–141. [Google Scholar] [CrossRef]

	



Baranowski, T.; Baranowski, J.; Cullen, K.W.; de Moor, C.; Rittenberry, L.; Hebert, D.; Jones, L. 5 a day Achievement Badge for African-American Boy Scouts: Pilot outcome results. Prev. Med. 2002, 34, 353–363. [Google Scholar] [CrossRef]

	



Marsh, T.; Cullen, K.W.; Baranowski, T. Validation of a fruit, juice, and vegetable availability questionnaire. J. Nutr. Educ. Behav. 2003, 35, 93–97. [Google Scholar] [CrossRef]

	



Miller, P.E.; Mitchell, D.C.; Harala, P.L.; Pettit, J.M.; Smiciklas-Wright, H.; Hartman, T.J. Development and evaluation of a method for calculating the Healthy Eating Index-2005 using the Nutrition Data System for Research. Public Health Nutr. 2011, 14, 306–313. [Google Scholar] [CrossRef] [PubMed]

	



Iwaoka, F.; Yoshiike, N.; Date, C.; Shimada, T.; Tanaka, H. A validation study on a method to estimate nutrient intake by family members through a household-based food-weighing survey. J. Nutr. Sci. Vitam. 2001, 47, 222–227. [Google Scholar] [CrossRef] [PubMed]

	



Hearst, M.O.; Fulkerson, J.A.; Parke, M.; Martin, L. Validation of a home food inventory among low-income Spanish- and Somali-speaking families. Public Health Nutr. 2013, 16, 1151–1158. [Google Scholar] [CrossRef] [PubMed]

	



Bryant, M.; Stevens, J. Measurement of food availability in the home. Nutr. Rev. 2006, 64, 67–76. [Google Scholar] [CrossRef]

	



U.S. Census Bureau. Annual Estimates of the Resident Population by Sex, Age, Race and Hispanic Origin for the United States and States: April 1, 2010 to July 1, 2018; U.S. Department of Commerce: Suitland, MD, USA, 2018. [Google Scholar]

	



Bandura, A. Social Foundations of Thougth and Action: A Social Cognitive Theory; Prentice-Hall: Englewood Cliffs, NJ, USA, 1986. [Google Scholar]

	



Skinner, B.F. Operant-Behavior. Am. Psychol. 1963, 18, 503–515. [Google Scholar] [CrossRef]

	



Michie, S.; Abraham, C.; Whittington, C.; McAteer, J.; Gupta, S. Effective techniques in healthy eating and physical activity interventions: A meta-regression. Health Psychol. 2009, 28, 690–701. [Google Scholar] [CrossRef]

	



Arizona Department of Health Services. Arizona Women, Infants & Children (WIC) Program Food List. Available online: http://azdhs.gov/azwic/food-pack.htm (accessed on 1 October 2013).

	



GraphPad. Quick Calcs McNemar’s Test to Analyze a Matched Case-Control Study. Available online: https://www.graphpad.com/quickcalcs/mcNemar1/ (accessed on 6 November 2020).

	



Blanchette, L.; Brug, J. Determinants of fruit and vegetable consumption among 6-12-year-old children and effective interventions to increase consumption. J. Hum. Nutr. Diet. 2005, 18, 431–443. [Google Scholar] [CrossRef]

	



Wang, L.; Dalton, W.T.; Schetzina, K.E.; Fulton-Robinson, H.; Holt, N.; Ho, A.L.; Tudiver, F.; Wu, T. Home food environment, dietary intake, and weight among overweight and obese children in Southern Appalachia. South. Med J. 2013, 106, 550–557. [Google Scholar] [CrossRef]

	



Cullen, K.W.; Baranowski, T.; Owens, E.; Marsh, T.; Rittenberry, L.; de Moor, C. Availability, accessibility, and preferences for fruit, 100% fruit juice, and vegetables influence children’s dietary behavior. Health Educ. Behav. 2003, 30, 615–626. [Google Scholar] [CrossRef]

	



Kratt, P.; Reynolds, K.; Shewchuk, R. The role of availability as a moderator of family fruit and vegetable consumption. Health Educ. Behav. 2000, 27, 471–482. [Google Scholar] [CrossRef] [PubMed]

	



van Ansem, W.J.; van Lenthe, F.J.; Schrijvers, C.T.; Rodenburg, G.; van de Mheen, D. Socio-economic inequalities in children’s snack consumption and sugar-sweetened beverage consumption: The contribution of home environmental factors. Br. J. Nutr. 2014, 112, 467–476. [Google Scholar] [CrossRef] [PubMed]

	



Mazarello Paes, V.; Hesketh, K.; O’Malley, C.; Moore, H.; Summerbell, C.; Griffin, S.; van Sluijs, E.M.; Ong, K.K.; Lakshman, R. Determinants of sugar-sweetened beverage consumption in young children: A systematic review. Obes. Rev. 2015, 16, 903–913. [Google Scholar] [CrossRef] [PubMed]

	



Ezendam, N.P.; Evans, A.E.; Stigler, M.H.; Brug, J.; Oenema, A. Cognitive and home environmental predictors of change in sugar-sweetened beverage consumption among adolescents. Br. J. Nutr. 2010, 103, 768–774. [Google Scholar] [CrossRef] [PubMed]

	



Satia, J.A. Diet-Related Disparities: Understanding the Problem and Accelerating Solutions. J. Am. Diet. Assoc. 2009, 109, 610–615. [Google Scholar] [CrossRef]

	



Sharkey, J.R.; Dean, W.R.; St John, J.A.; Huber, J.C., Jr. Using direct observations on multiple occasions to measure household food availability among low-income Mexicano residents in Texas colonias. BMC Public Health 2010, 10, 445. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. Outline of Intervention Topics.






Table 1. Outline of Intervention Topics.





	Module
	Topic(s)
	Content





	1
	Introduction/Chronic disease risk reduction
	Description of the program.

Discussion about common chronic diseases related to lifestyle.



	2
	Overview of a healthy diet/Meal planning
	Introduction of basic nutrition concepts related to dietary guidance.

Recommendations for the preparation of a weekly meal plan and grocery list as a way to incorporate dietary guidance in the family meals and increase fruit/vegetable availability in the home.



	3
	Fats and sugars/Reading food labels
	Discussion about the role of dietary fat and sugar in chronic disease risk.

Review of the key items on the nutrition facts panel and examples of how to use them for making food choices.



	4
	Recipe modification/Portion control
	Discussion of ways to modify recipes to reduce sugar and fat content and increase fruit/vegetable consumption.

Review of standard portion sizes for commonly consumed foods.



	5
	Benefits of physical activity/Healthy foods on a budget
	Discussion of the importance of physical activity as a way to reduce chronic disease risk.

Discussion of strategies to purchase less expensive foods without compromising dietary quality.



	6
	Healthy home food environment/Smart shopping
	Discussion of the importance of the home environment for making smart diet choices and for providing healthy foods for the family, and the benefits of having healthy options as the more easily accessible foods for children.

Strategies for improving the home food environment by selecting healthier food options when shopping.



	7
	Involving the family/Family mealtime
	Discussion of the importance of involving children and other family members in healthy food selection and preparation.

Discussion of the importance of having meals as a family.



	8
	Why we eat: hunger vs. nourishment
	Discussion of the difference between high-calorie and high-nutrient foods.



	9
	Physical activity and sedentary behaviors
	Discussion of the role of physical activity and sedentary behaviors on health.



	10
	Final review and graduation
	Question and answer session.

Potluck to celebrate the end of the program.
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Table 2. Food items included in the modified Home Food Inventory.
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Food Category

	
Items Included






	
Fruits and Vegetables




	
Fruits

	
Apples, apple sauce, apricots, avocado, bananas, blueberries, cranberries, dates, grapes, grapefruit, kiwi, lemons or limes, mango, melon, mixed fruit/fruit cocktail, nectarines, oranges, pears, peaches, pineapple, plums, prunes, raisins, raspberries, strawberries, tangerines/clementines




	
Vegetables

	
Asparagus, beets, bell peppers, broccoli, cabbage, cauliflower, carrots, celery, corn, cucumbers, green beans, lettuce, mushrooms, peas, potatoes, spinach/other greens, squash




	
Sugar-containing products




	
Beverages

	
Soda, prepared iced teas and lemonades, sports drinks, fruit drinks, flavored milks, aguas frescas, energy drinks, 100% fruit juice




	
Prepared desserts

	
Cookies, cakes/cupcakes, muffins, brownies, other snack cakes, pastries/sweet rolls/donuts, flan, pan dulce, ice cream, pudding/jello




	
Candy

	
Chocolate, hard candy, gummy candy varieties, fruit rollups/fruit snacks or other fruit-based candy, chewy candy




	
Dry breakfast cereal

	
WIC-approved low sugar, sugar-laden breakfast cereal




	
Sugar-free alternatives




	
Beverages

	
Diet soda, diet iced tea, water
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Table 3. Changes in home availability of food items from baseline to post-intervention 1.
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Food Group

	
Baseline

	
Follow-up

	
Difference

	
p Value






	

	
items

	




	
Fruit

	
7.7 (3.2)

	
9.4 (3.1)

	
1.7

	
0.004




	
Vegetables (excluding potatoes)

	
8.7 (2.9)

	
9.5 (2.8)

	
0.8

	
0.111




	
Sugar-sweetened beverages

	
3.2 (1.9)

	
1.7 (1.3)

	
−1.5

	
0.004




	
Prepared desserts

	
3.0 (2.0)

	
1.7 (1.3)

	
−1.3

	
0.005




	
Candy

	
2.0 (1.7)

	
0.6 (0.7)

	
−1.4

	
<0.001




	
Sugar-laden cereal

	
2.4 (2.1)

	
1.8 (1.5)

	
−0.6

	
0.090




	
High fiber/low sugar cereal

	
2.3 (1.4)

	
2.7 (1.4)

	
0.4

	
0.033








1 Values are presented as Mean (SD) and represent the number of items within each category present in the household (n = 23). Mean values were compared using a paired samples t-test for normally distributed variables (fruit and vegetables), or a Wilcoxon Signed rank test for all other variables. Emboldened p values indicate statistical significance.
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Table 4. Changes in kitchen and refrigerator accessibility from baseline to follow-up 1.
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	Food Item
	Pre
	Post
	Difference
	p Value





	
	
	
	households
	



	Kitchen accessibility
	
	
	
	



	Fresh fruit
	19
	22
	3
	0.250



	Fresh vegetables
	5
	6
	1
	1.000



	Dry cereal
	11
	8
	−3
	0.375



	Regular soda pop
	3
	2
	−1
	1.000



	Candy
	5
	3
	−2
	0.688



	Regular prepared desserts 2
	3
	7
	4
	0.289



	Refrigerator accessibility
	
	
	
	



	Flavored milk (chocolate)
	7
	0
	−7
	0.023



	Flavored milk (strawberry)
	3
	0
	−3
	0.248



	100% fruit juice
	3
	17
	14
	0.001



	Fruit drinks/sports drinks
	13
	6
	−7
	0.065



	Regular soda pop
	9
	6
	−3
	0.453



	Diet soda pop
	2
	0
	−2
	0.480



	Bottled/contained water
	9
	22
	13
	<0.001



	Fresh ready-to-eat vegetables
	8
	19
	11
	0.007



	Fresh ready-to-eat fruit
	8
	17
	9
	0.022







1 Values represent the frequency of households in which each item was accessible in the kitchen or refrigerator (n = 23). The frequency of households having an item accessible in the kitchen or refrigerator was compared using a McNemar Test. Emboldened p values indicate statistical significance; 2 Accessible regular prepared desserts included cookies, cakes, cupcakes, and muffins. Emboldened p values indicate statistical significance.
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