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Abstract


Background/Objectives: Food is Medicine (FIM) programs have been shown to be effective at addressing food and nutrition insecurity among individuals. However, more evidence is needed to determine effective interventions at the household level and their impact on child health outcomes. Feeding the Family is a randomized controlled trial which aims to determine whether the amount of food provided and the ability to select foods in FIM interventions have an incremental effect on child and caregiver clinical outcomes relative to nutrition counseling alone. The objective of this paper is to describe the population at baseline among those enrolled in Feeding the Family, an FIM family intervention. Methods: A pragmatic randomized controlled trial (pRCT) with a 2 × 2 factorial study design was used at an urban primary care clinic. Participants were randomized into one of four arms for a 3-month intervention: (1) medically tailored meals (MTMs), (2) grocery prescription (GP), (3) combined MTMs + GP, and (4) delayed control. Primary outcomes consisted of child and caregiver biomarkers (BMI, blood pressure, A1c, LDL, and HDL). Secondary outcomes included child and caregiver dietary behaviors, nutrition security, and food security. Spearman correlations and Kruskal–Wallis rank sum tests determined correlations between caregiver and child biomarkers, as well as correlations between caregiver socioeconomic factors and child outcomes, respectively. Results: Thirty-one caregivers and fifty-one children were enrolled. Nearly 90% of caregivers reported low–very low household food security; 93.6% experienced ongoing financial strain. Several caregiver–child biomarker correlations were observed, including caregiver and child BMI (r = 0.59, p = 0.043), caregiver LDL and child A1c (r = −0.79, p = 0.004), and caregiver total cholesterol and child BMI (r = −0.62, p = 0.032). In addition, food assistance status was associated with child vegetable intake (H = 6.16, df = 2, p = 0.046), and caregiver food security score was associated with child food security score (H = 18.31, df = 9, p = 0.032). Conclusions: There are robust correlations between caregiver and child clinical outcomes at baseline. These findings underscore the need for FIM research to examine how a tailored program can improve the clinical outcomes of entire households to address health disparities effectively.
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1. Introduction


Food insecurity is defined as a household-level socioeconomic condition of limited or uncertain access to adequate food [1] and is a major social determinant of health [2]. Food insecurity has been strongly linked to worse diet quality, poorer mental health outcomes, and increased chronic disease burden, including higher rates of diabetes and heart disease [3,4,5,6]. For example, cardiovascular disease (CVD) and type 2 diabetes (T2DM) are more prevalent in food-insecure households [6,7,8,9]. Studies have shown that child diet quality and health outcomes such as obesity and CVD risk are negatively impacted by food insecurity as well [10,11,12]. Furthermore, low-income and racial/ethnic minority groups experience higher rates of food insecurity and diet-related chronic diseases [3,13,14]. Given this interaction between food insecurity, socioeconomic and racial/ethnic disparities, and poor health outcomes, there is an urgent need for effective clinic–community interventions to reach the populations that are experiencing the greatest burden.



Food is Medicine (FIM) programs provide an avenue for clinic-linked resources delivered by community-based organizations to address food insecurity. FIM interventions such as grocery prescription (GP) programs (i.e., prescription vouchers or cards that can be redeemed in exchange for healthy food at participating food vendors) and medically tailored meals (MTMs) (i.e., fully prepared meals delivered to participants on a weekly basis tailored to specific health needs and comorbidities) have been shown to be effective at improving health outcomes as standalone programs on the individual level [15,16]. However, recent studies have indicated a lack of change in clinical outcomes among adults participating in these programs [17]. Others point out a key concern that overemphasizing the effect of these programs can affect clinical outcomes at scale [18].



FIM interventions are being piloted to address diet-related chronic disease at an increasing rate [19]. However, much of the existing literature focuses on the type of food provision (i.e., medically tailored meals versus grocery/produce prescriptions) rather than the specific features of these programs that drive the most effective outcomes. While some programs have explored the intensity and duration of interventions, recognizing that the volume of food provided may influence dietary behavior and the household food environment, there is a key gap in rigorous research testing specific features such as dose of food, participant choice, and scaling by household [19,20]. However, few studies have systematically investigated these aspects of FIM intervention. Addressing these gaps is critical for understanding how to develop FIM interventions that optimize impact and scalability in households facing socioeconomic challenges.



To address gaps in the FIM literature, we conducted a pragmatic randomized control trial (pRCT) designed to address household food insecurity, with varying levels of food package size and food choice, in addition to supplemental nutrition and mental health counseling, to determine whether dose and choice can have an incremental effect on managing clinical health outcomes for both caregivers and children within a household relative to nutrition counseling alone. Establishing the baseline characteristics of study participants is essential for understanding the context in which the intervention is being implemented. The objective of this paper is to describe the population at baseline among those enrolled in Feeding the Family, a Food is Medicine family intervention. Our findings will provide insight into the population served and the program’s effectiveness in addressing food insecurity and improving health outcomes.




2. Materials and Methods


2.1. Study Design and Setting


The Feeding the Family intervention was a collaboration between the University of Kentucky (UK) and UofL Health. This study took place at UofL Physicians, Primary Care, Parkland, a large primary care clinic serving lower-resource adults in Louisville, Kentucky, where 13% of the population—and nearly 1 in 5 children—is food insecure [21]. In addition, approximately 7% and 13.5% of adults in Louisville have heart disease and diabetes, respectively [22]. As the sole outpatient site for this trial, Parkland’s patient population predominantly identifies as Black or African American, which is representative of the urban community. The study was a pragmatic randomized controlled trial (pRCT), using a 2 × 2 factorial design, and here, we provide a baseline analysis of the study sample. The protocol for this randomized controlled trial was approved by the University of Kentucky Institutional Review Board (IRB #96706). This study is part of a registered pragmatic randomized controlled trial (ClinicalTrials.gov Identifier: NCT06784310).




2.2. Eligibility Criteria


Participants were recruited from the outpatient UofL Health clinic from April to June 2025. Participants were from low-income families enrolled in Medicaid, with diet-related chronic conditions, household food insecurity, and children at greater risk of poor health outcomes. Adults were eligible if (1) they were between the ages of 18 and 64, (2) they had a clinical diagnosis of hypertension or type 2 diabetes mellitus (T2D), they (3) responded “yes” to at least one question on the Hunger Vital SignTM food insecurity screening tool [23], and (4) they had at least one child residing in the household. Additional inclusion criteria included English language fluency, no plans to move away from the area for at least one year, and the ability to participate in food delivery. Households were excluded if they did not have at least one child between the ages of 5 and 18 residing in the home at least 50% of the time or if they had already been enrolled in a weight or nutrition-related intervention in the past 12 months.




2.3. Recruitment, Consent, Assent, and Randomization


Eligible participants were identified by the participating clinic, who identified eligible patients based on a medical record review. Patients were contacted by a UofL community health worker employed at the clinic who reached out via phone to assess their interest and obtain verbal permission to share their contact information, which was uploaded to a secure database that could be accessed by the research team. The research team contacted interested individuals to complete additional screening, obtain written informed consent, and document HIPAA authorization. For the caregiver, the informed consent was authorized via e-consent, which allowed for an electronic signature. The consent was read over the phone or sent via text for the participant to complete online. For child participants, consent was obtained from the legal guardian. To obtain assent from the child, a Zoom meeting was scheduled to ensure there was no coercion with regard to their participation. Assent was then verbally given at the Zoom meetings by each child in the household. Following enrollment, participants were randomized by household into one of four study arms. Randomization was not blinded and block randomization was utilized in light of the small sample size. Individuals were randomized to control or intervention and then randomized into one of three treatment arms throughout the study to prevent imbalance between the arms. The sample size was originally set at 60 caregivers for enrollment based on the UofL Health patient population for food-insecure adults with diagnosed hypertension (Figure 1).




2.4. Study Arms


A total of 227 patients were screened for eligibility at the Parkland clinic. Of these, 199 were excluded for reasons such as not having children (n = 96), the lack of a consistent provider (n = 34), screening negative for food insecurity (n = 20), or being unreachable/unwilling to participate. Overall, 31 households (comprising 31 adults/caregivers and 51 children) were enrolled and randomized across the four intervention arms: MTMs (n = 10), GP (n = 6), MTMs + GP (n = 7), and delayed control (n = 6). Each arm included families with one or two children.



The 2 × 2 factorial design included four interventions arms: medically tailored meals (MTMs), grocery prescription (GP), combined medically tailored meals + grocery prescription (MTMs + GP), and a delayed intervention control group.



2.4.1. Medically Tailored Meals (MTMs)


In the MTMs arm, each household in this arm received 5 medically tailored meals per week for the caregiver and each enrolled child (up to two children) for 12 weeks. Meal plans were developed by registered dietitians and tailored to meet dietary needs based on specific health needs and clinical diagnoses. Meals are based on American Heart Association Dietary Approaches to Stop Hypertension (DASH) macronutrient profiles for fat, protein, carbohydrates, and sodium. Meals were provided through a local food bank and certified FIM provider in Louisville, KY, USA. Weekly delivery was facilitated through a contract with an online food delivery company.




2.4.2. Grocery Prescription (GP)


Each household received monthly grocery prescription benefits valued at USD 50 per adult and USD 50 per child (up to two children) to be spent on eligible healthy food items. The USD 50 prescription covered approximately the same number of meals per person as provided in the MTMs arm. Grocery items were deemed eligible for purchase based on the American Heart Association Dietary Approaches to Stop Hypertension (DASH) macronutrient guidelines for fat, protein, and carbohydrates, with additional considerations for the micronutrient sodium. A list of approved food items (fruit, vegetables, low-fat dairy, and low-fat protein animal and vegetable protein sources) was developed with the assistance of a registered dietitian. The GP allows for integration between allowable food items within the shopping platform. Grocery prescriptions were provided to households in either of the following two formats:




	
In-store option: participants received a food benefit card—a debit-style card used by recipients to purchase eligible healthy grocery items—to be used at participating grocery stores (a supermarket retailer chain with 25 store locations across Louisville).



	
Online option: participants accessed grocery benefits through an online grocery delivery platform, which allowed for home delivery of eligible healthy grocery items.









2.4.3. Combined MTMs + GP


The caregiver received MTMs while each child received USD 50 in grocery prescription benefits (available for up to two children).




2.4.4. Delayed Control


Participants received standard care and were offered the intervention following completion of follow-up data collection.





2.5. Measures


Primary outcomes of interest include child and caregiver/adult BMI percentile, blood pressure, hemoglobin A1c, and lipid panels. The referral coordinator at UofL collected both the adult and child’s BMI and blood pressure from their electronic health record (EHR) via the Epic system. The child’s BMI percentile was automatically calculated in the EHR from height and weight using age- and gender-specific CDC growth charts [24]. The bloodwork was ordered as part of standard care in the clinic for the management of patients who have overweight or obese BMI percentiles. The bloodwork ordered by physicians included hemoglobin A1c, total cholesterol, high-density lipoprotein (HDL), and low-density lipoprotein (LDL), and the tests were conducted by trained phlebotomists on-site at the clinic or at affiliated diagnostic centers.



Secondary outcomes of interest included parent self-reported child and parental dietary behavioral outcomes (child fruit and vegetable intake/parent fruit and vegetable intake), family stress model, nutrition security, and food security. Child and parent fruit and vegetable intake were measured using items adapted from the Behavioral Risk Factor Surveillance System (BRFSS) Fruit and Vegetables Section [25], which assesses frequency-based consumption of common foods. Family stress was assessed using validated measures including the Patient Health Questionnaire for Depression and Anxiety [26], a four-question screener used to detect the two disorders, and the Perceived Stress Scale [27], a precise measure of personal stress. Food security was measured using the 18-item US Household Food Security Survey Module (HFSSM) [28], a validated tool assessing household-level access to adequate food over the past 12 months, and the Health Vital Sign [23]—a two-question subset of the module. Nutrition security was defined by consistent access, availability, and affordability of foods that promote well-being and prevent or treat disease, evaluated through caregiver self-report on dietary quality and barriers to healthy eating.




2.6. Statistical Analysis


All study data—including participant screening, informed consent documentation, baseline and follow-up survey administration, and storage of clinical data—were collected and managed using REDCap [29]. Prior to analysis, the dataset was reviewed for accuracy and completeness. Data cleaning included checks for outliers and missing values. The analyses examined participant demographics, food and nutrition security status, dietary behaviors, and clinical risk profiles among both children and adults. In addition, preliminary correlations were explored between key exposures and baseline outcomes in order to better understand the context in which intervention effects will be assessed and generate hypotheses about potential mediators or moderators. For families with more than one child, only data from Child 1 was analyzed, since all families had at least one child.



Descriptive statistics were conducted to characterize the sample at baseline, including frequencies and proportions for categorical variables and means or medians with standard deviations for continuous variables, as appropriate. Nonparametric statistical tests were used due to non-normal distributions observed in several outcome variables. Spearman’s rank correlation coefficients were calculated to assess correlations between caregiver and child biomarkers. Kruskal–Wallis rank sum tests were used to examine differences in child outcomes across categories of caregiver-level socioeconomic and behavioral factors. All analyses were conducted using R, version 3.6.2 [30].





3. Results


3.1. Baseline Characteristics


Table 1 provides a description of the study sample. A total of 31 caregivers and 51 children were enrolled in the study. Among caregivers, the majority were female (80.4%) and identified as Black or African American (93.5%). Most caregivers reported annual household incomes under USD 10,000, with 58.1% of households earning less than USD 10,000 per year. When reporting on employment status, 35.5% of caregivers responded that they were employed for wages, and 19.4% reported that they were unable to work due to disability. In terms of education, 51% had completed some college or a vocational degree. The average household size was 3.77 individuals (SD = 1.20). A majority of caregivers (72%) reported utilizing Supplemental Nutrition Assistance Program (SNAP) benefits; 71% participated in Medicaid, and a majority reported experiencing financial strain sometimes or rarely (67.7%) in their daily lives. At baseline, the majority of households experienced food insecurity. At the household level, N = 19 household or 61.3% reported very low food security based on the USDA Food Security Scale [28]. When asked these questions at the individual level, N = 19 or 58.1% of caregivers reported that their own food security was very low. At the child level, 48.4% of caregivers reported having low food security for their child(ren) and 25.8% reported having very low food security for their child(ren). Only six households (19.4%) had children with a high level of food security.




3.2. Parent–Child Biomarker Correlations


Several notable correlations between caregiver and child biomarkers were observed at baseline. Caregiver and child BMI were moderately correlated (r = 0.59, p = 0.043); thus caregivers with a high BMI had children in the household who also had a high BMI. This result is not unique, but points to the key need to target interventions at both the caregiver and child at the same time to improve healthy eating patterns and practices. Caregiver hemoglobin A1c was positively correlated with child triglycerides (r = 0.60, p = 0.052). These biomarker correlations suggest that not only does weight correlate, but metabolic health outcomes from a young age are correlated with caregiver markers. Thus, it is not enough to intervene in healthy eating; rather, a targeted approach is needed to address dietary intake to improve these specific clinical biomarkers. A strong negative correlation was observed between caregiver LDL and child hemoglobin A1c (r = −0.79, p = 0.004). When LDL is lower, childhood hemoglobin A1C is also lower, confirming previous hypotheses about the impact that caregiver health outcomes have in relation to childhood outcomes. Caregiver total cholesterol showed a significant negative correlation with child BMI (r = −0.62, p = 0.032) (Table 2).




3.3. Correlations Between Caregiver Socioeconomic Factors and Child Outcomes


Correlations between several caregiver-level socioeconomic variables and child dietary intake, as well as food security outcomes, were examined. Caregiver food assistance status (categorized as receiving support from programs such as SNAP, WIC, food pantries, or no food assistance) was significantly associated with child vegetable intake, such that those who reported receiving government nutrition assistance had a higher intake of vegetables compared to those who did not receive assistance (H = 6.16, df = 2, p = 0.046). These results informed this pilot study, which aimed to examine how SNAP benefits and other government nutrition assistance programs can be the backbone of a Food is Medicine program while providing additional benefits to improve clinical outcomes (Table 3).



Caregiver total food security score was significantly associated with both child food security score (H = 18.31, df = 9, p = 0.032) and with categorical child food security status (e.g., high/marginal, low, or very low) (H = 18.43, df = 9, p = 0.030), such that those with higher food security status as a caregiver had children in their household with high food security status. These baseline pilot results point to the role of addressing caregiver and child food security status at the same time, since there is a potential interactive effect in the household (Table 3).





4. Discussion


The pilot study and our baseline presentation confirm our approach in this clinical trial, referred to as the Feeding the Family intervention study, to intervene with both the caregiver and children. Our study sample was predominantly Black, with high levels of financial strain and low or very low food security status. Our pilot study baseline results point to a strong correlation between biomarkers between caregivers and children in the household.



These findings suggest a potential correlation of metabolic risk factors between caregivers and children within a household. While other studies have pointed out similar findings [37,38,39,40], there is still limited understanding of how the mechanisms of food insecurity, nutrition security, and obesity may impact children [41]. These correlational findings point to the need to further examine how interventions targeting food insecurity and clinical outcomes are necessary for both caregivers and children [42].



Additionally, financial strain and participation in food assistance programs were associated with children’s dietary intake and food security status. These findings suggest that caregiver-level structural and economic conditions may influence children’s diet quality and food access at baseline, even prior to intervention delivery. These findings are consistent with the literature, which has shown that household factors contribute to dietary quality and food security in low-income households [43]. Overall, these findings underscore the impact of the social determinants of health in this population. By examining caregiver–child dyads, these findings emphasize that food security interventions should extend to the entire household to address health disparities effectively.



The Feeding the Family intervention provides a potential solution to addressing whole-family nutrition security through medically tailored meals, grocery prescription benefits, or a combination of both. To date, several small pilot studies have examined how Food is Medicine interventions can improve dietary intake and, potentially, clinical outcomes [16,44,45,46,47,48,49]. However, there are still many key aspects of implementing the Food is Medicine approach that have yet to be addressed. Uncovering the complex content and delivery systems involved in Food is Medicine programs is vital to help inform standards of care and provide support for potentially offering this service as a medically covered benefit [7,15,19,50]. Understanding how participants engage with and benefit from different arms of the study will be important in determining which interventions are effective at addressing household food security and improving long-term health outcomes. While there have been a limited number of studies investigating FIM interventions at the household level [17], other articles specifically note a lack of interventions that scale by household size, address multiple family members, or consider child involvement [49,51]. The identification of these gaps in the literature highlights the need for additional investigation in this relatively under-explored area of FIM. Overall, tailoring Food is Medicine programs to account for household size, preferences, and child-specific health needs may improve both engagement and effectiveness.



This analysis is strengthened by its use of multilevel data sources—including EHR-derived clinical biomarkers, validated food security measures, and caregiver-reported household demographics. The study was conducted in partnership with a UofL Health clinical site that serves historically marginalized communities, making this research especially relevant to this vulnerable population. In addition, our pilot feasibility study informs how future clinical and community partnerships may need to collaborate when running these programs outside of the research space [52]. Finally, by enrolling both caregivers and children, the dataset provides insight to explore intra-household patterns that are often overlooked in adult-only or child-only interventions.



Despite these strengths, the following limitations should be considered. First, the sample size was modest (n = 31 households), limiting statistical power and precluding subgroup analyses at this stage. In addition, because the clinic primarily serves adult patients, many enrolled child participants were not under the direct care of the providers at the recruitment site, which posed additional challenges when it came to collecting child-level clinical data. While demographic homogeneity (i.e., majority Black, low-income, English-speaking) supports focused equity-driven intervention design, it may limit generalizability to other populations or geographic regions. The analyses were limited by sample size, and thus stratification of key variables was not possible due to the small cell size. This was a feasibility pilot study, and the design was not powered for mediation analyses. Finally, data on dietary intake were provided by caregivers and may be subject to recall or social desirability bias.



These findings set the stage for examining the impact of the Feeding the Family intervention across multiple dimensions of health and well-being. Future analyses will explore how intervention assignment (e.g., MTMs, GP, or both) influences changes in child and adult clinical outcomes, dietary behaviors, and food security status. Given the observed caregiver–child biomarker correlations, it will be important to examine whether the intervention effects are mediated through improvements in household food security, reduced financial strain, or changes in dietary intake. Moderation analyses may also explore how baseline factors—such as household size, SNAP participation, or education—shape the effectiveness of different intervention arms. These data will also inform program implementation, such as which features of the intervention are most effective, feasible, and scalable for families managing chronic conditions in low-resourced settings.




5. Conclusions


This baseline descriptive report for a pilot feasibility study highlights the intersection of food insecurity, financial hardship, and chronic disease risk among urban, Medicaid-enrolled families. The results of our analyses point to key aspects of intervention development and design—specifically the need to engage with the entire household in a Food is Medicine program rather than just one sub-population. Given the correlations between biomarkers, in order to move the needle on health outcomes, both the caregiver and their children will need to be supported by Food is Medicine programs based on their needs and preferences. In addition, given the limited sample size, further large-scale randomized control trials are necessary to disentangle key aspects of food intervention content, such as dose, duration, and intensity while also balancing user preferences, needs, and constraints. The Feeding the Family trial is uniquely positioned to provide insight into some of these challenges by delivering tailored, multilevel support to both caregivers and children. These findings provide a critical foundation for evaluating the intervention’s impact.
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Figure 1. Feeding the family intervention study flow diagram. 
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Table 1. Sociodemographic characteristics of enrolled households at baseline (N = 31).
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Caregiver

	
Child 1

	
Child 2




	

	
n (%)

	
n (%)

	
n (%)






	
Gender

	

	

	




	
Male

	
6 (19.4)

	
11 (35.5)

	
13 (65)




	
Female

	
25 (80.4)

	
20 (64.5)

	
7 (35)




	
Race

	

	

	




	
Black of African American

	
29 (93.5)

	
27 (87)

	
20 (100)




	
More than one race

	
1 (3.2)

	
1 (0)

	
0 (0)




	
Prefer not to answer

	
1 (3.2)

	
1 (0)

	
0 (0)




	
Annual Household Income

	

	

	




	
<USD 10,000

	
18 (58.1)

	

	




	
USD 10,000–USD 34,999

	
8 (25.8)

	

	




	
USD 35,000–USD 50,000

	
5 (16.1)

	

	




	
Employment Status

	

	

	




	
Employed for wages

	
11 (35.5)

	

	




	
Self-employed

	
2 (6.5)

	

	




	
Out of work

	
8 (25.8)

	

	




	
Unable to work (disabled)

	
6 (19.4)

	

	




	
Education Level

	

	

	




	
9th–12th grade; no diploma

	
3 (9.7)

	

	




	
High school grad or GED

	
9 (29.0)

	

	




	
Completed vocational, trade, or some college

	
16 (51.6)

	

	




	
Some college, no degree

	
11 (35.5)

	

	




	
Bachelor’s degree or higher

	
3 (9.6)

	

	




	
Household Size

	

	

	




	
Average

	
3.77 (1.2 SD)

	

	




	
Nutrition Assistance

	

	

	




	
SNAP

	
23 (74.2)

	

	




	
WIC

	
2 (6.5)

	

	




	
Government Assistance

	

	

	




	
CHIP

	
1 (3.2)

	

	




	
TANF

	
3 (9.7)

	

	




	
Medicaid

	
22 (71.0)

	

	




	
None of the above

	
6 (19.4)

	

	




	
Prefer not to answer

	
2 (6.5)

	

	




	
Financial Strain

	

	

	




	
Sometimes or rarely

	
21 (67.7)

	

	




	
Often or always

	
10 (32.2)

	

	




	
Food Security Level

	
Household

	
Adult

	
Child 1




	
High

	
0 (0)

	
2 (6.5)

	
6 (19.4)




	
Marginal

	
1 (3.2)

	
3 (9.7)




	
Low

	
9 (29.0)

	
8 (25.8)

	
15 (48.4)




	
Very Low

	
19 (61.3)

	
18 (58.1)

	
8 (25.8)




	
Incomplete

	
2 (6.5)

	
0 (0)

	
2 (6.5)








SNAP—Supplemental Nutrition Assistance Program. WIC—Special Supplemental Nutrition Program for Women, Infants, & Children. CHIP—Children’s Health Insurance Program. TANF—Temporary Assistance for Needy Families. Food security categories follow USDA classification: high, marginal, low, and very low. Food security categories for children follows USDA classification: high/marginal, low, very low.













 





Table 2. Correlations between caregiver and child biomarkers.
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Child 1




	
BMI

	
BP (Systolic)

	
BP (Diastolic)

	
A1c

	
Cholesterol

	
HDL

	
LDL

	
Triglycerides




	
r

	
p

	
r

	
p

	
r

	
p

	
r

	
p

	
r

	
p

	
r

	
p

	
r

	
p

	
r

	
p






	
Caregiver

	
BMI

	
0.59

	
0.042

	
0.35

	
0.269

	
−0.003

	
0.991

	
0.27

	
0.391

	
−0.37

	
0.240

	
−0.40

	
0.195

	
−0.4

	
0.6

	
0.31

	
0.319




	
BP (systolic)

	
0.44

	
0.147

	
−0.31

	
0.323

	
−0.41

	
0.189

	
0.18

	
0.577

	
−0.45

	
0.144

	
−0.30

	
0.350

	
0

	
1

	
−0.09

	
0.779




	
BP (diastolic)

	
0.44

	
0.156

	
0.06

	
0.857

	
−0.27

	
0.391

	
0.36

	
0.256

	
−0.06

	
0.861

	
0.35

	
0.259

	
−0.8

	
0.2

	
−0.20

	
0.538




	
A1c

	
0.20

	
0.548

	
0.30

	
0.375

	
−0.27

	
0.414

	
0.40

	
0.227

	
−0.08

	
0.815

	
−0.46

	
0.155

	
0.11

	
0.895

	
0.60

	
0.052




	
Cholesterol

	
−0.62

	
0.032

	
−0.05

	
0.880

	
0.19

	
0.555

	
−0.40

	
0.201

	
0.55

	
0.065

	
0.46

	
0.135

	
0.8

	
0.2

	
−0.09

	
0.770




	
HDL

	
−0.07

	
0.837

	
0.07

	
0.820

	
0.19

	
0.562

	
0.16

	
0.620

	
0.33

	
0.290

	
0.55

	
0.061

	
−1

	
0

	
−0.35

	
0.269




	
LDL

	
−0.34

	
0.304

	
−0.22

	
0.509

	
0.32

	
0.331

	
−0.79

	
0.004

	
0.26

	
0.432

	
−0.21

	
0.526

	
1

	
0

	
0.05

	
0.894




	
Triglycerides

	
−0.12

	
0.704

	
0.45

	
0.144

	
−0.12

	
0.720

	
0.11

	
0.723

	
−0.11

	
0.729

	
−0.43

	
0.159

	
0.8

	
0.2

	
0.66

	
0.018








Statistical tests used include Spearman’s rank-order correlation for ordinal data. Bolded p-values indicate statistical significance (p < 0.05). All analyses were conducted using R (version 3.6.2). BMI: body mass index (healthy child BMI 5th to <85th percentile [24]; normal adult BMI 18.5–24.9 [31]). BP: blood pressure (healthy child BP < 90th percentile [32]; normal adult BP < 120/<80 [33]). A1c: Hemoglobin A1c (normal HbA1c < 5.7% for both children and adults [34]). Cholesterol (acceptable child cholesterol < 170 [35], acceptable adult cholesterol < 200 [36]). HDL: high-density lipoprotein (acceptable child HDL ≥ 40 [35], protective adult HDL ≥ 60 [36]). LDL: low-density lipoprotein (acceptable child LDL < 110 [35], acceptable adult LDL < 100 [36]). Triglycerides (acceptable child triglycerides < 90 [35], normal adult triglycerides < 150 [36]).













 





Table 3. Correlations between caregiver sociodemographic factors and child outcomes.
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Child 1




	
Juice Intake

	
Fruit Intake

	
Leafy Greens

	
Vegetables

	
Food Security Score

	
Food Security Category




	
Caregiver

	
H

	
df

	
p

	
H

	
df

	
p

	
H

	
df

	
p

	
H

	
df

	
p

	
H

	
df

	
p

	
H

	
df

	
p






	
Household Income

	
0.19995

	
4

	
0.9953

	
0.24907

	
4

	
0.9929

	
7.679

	
4

	
0.1041

	
0.12424

	
4

	
0.9981

	
3.2306

	
4

	
0.52

	
1.9964

	
4

	
0.7364




	
Education Level

	
6.9724

	
6

	
0.3234

	
5.0808

	
6

	
0.5335

	
4.1591

	
6

	
0.6552

	
6.7935

	
6

	
0.3404

	
6.7293

	
6

	
0.3466

	
1.8793

	
6

	
0.9305




	
Financial Strain

	
6.4495

	
3

	
0.09168

	
5.6793

	
3

	
0.1283

	
3.1363

	
3

	
0.3711

	
5.7779

	
3

	
0.1229

	
2.2733

	
3

	
0.5176

	
0.8331

	
3

	
0.8415




	
Food Assistance

	
1.6865

	
2

	
0.4303

	
5.4971

	
2

	
0.06402

	
1.3795

	
2

	
0.5017

	
6.1642

	
2

	
0.04586

	
2.5604

	
2

	
0.278

	
0.66318

	
2

	
0.7178




	
Government Assistance

	
1.3435

	
2

	
0.5108

	
1.4885

	
2

	
0.4751

	
0.94317

	
2

	
0.624

	
3.6653

	
2

	
0.16

	
0.50013

	
2

	
0.7787

	
0.023248

	
2

	
0.9884




	
Food Security Score

	
7.5738

	
9

	
0.5776

	
7.832

	
9

	
0.5512

	
16.012

	
9

	
0.06664

	
8.9647

	
9

	
0.4405

	
18.307

	
9

	
0.03177

	
18.436

	
9

	
0.03044




	
Food Security Category

	
2.0954

	
3

	
0.5529

	
1.5489

	
3

	
0.671

	
5.0356

	
3

	
0.1692

	
2.3207

	
3

	
0.5086

	
16.065

	
3

	
0.0011

	
17.046

	
3

	
0.0006916








The statistical tests used include Kruskal–Wallis H test for nonparametric group comparisons. Bolded p-values indicate statistical significance (p < 0.05). All analyses were conducted using R (version 3.6.2).
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