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Abstract

Objective: To investigate if food insecurity affects child body mass index (BMI) through parental 

feeding demandingness and/or responsiveness and dietary quality 18 months later among low-

income Hispanic preschoolers.

Design: Secondary analysis of data at baseline and 18 months post-baseline.

Setting: Houston, Texas.

Participants: Hispanic parent-preschooler dyads (n=137).

Variables: Food insecurity (6-item Household Food Security Survey), child BMI (BMI z-score), 

child dietary quality (Healthy Eating Index), parental feeding demandingness and responsiveness 

(Caregiver’s Feeding Style Questionnaire).

Analysis: Ordinary least squares regression models and 95% bootstrapped confidence interval to 

estimate effects.

Results: Controlling for baseline child BMI, maternal acculturation, and maternal BMI, total 

indirect effect of food insecurity on child BMI through feeding demandingness, responsiveness, 

and subsequent child dietary quality were estimated to be 0.00, 95% bias-controlled bootstrap CI 

[−0.01, 0.01]). Confidence intervals for all indirect pathways straddled zero. As food insecurity 

worsened, child dietary quality 18-months post-baseline improved (c= 1.06, 95% CI [0.41, 1.71]).
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Conclusions and Implications: Food insecurity had no influence on child BMI through 

feeding demandingness/responsiveness and/or child dietary quality. Additional research is needed 

to examine why food insecurity had a “protective” effect on dietary quality 18-months later. This 

finding suggests adoption of coping mechanisms.
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INTRODUCTION

In 2017, nearly a quarter of Hispanic children lived in food insecure homes.1 Additionally, 

between 2013-2016, 16.5% of Hispanic children aged 2 through 5 and 25.3% of 6 through 

11 year olds were obese.2 In comparison, the prevalence of obesity among non-Hispanic 

white children in the same time period was 9.9% for 2 through 5 year olds and 14.0% for 6 

through 11 year olds.2 This suggests that Hispanic preschoolers are disproportionately at 

risk for food insecurity and obesity. Food insecurity is the lack of access to food because of 

restricted financial resources.1 Although the direct relationship between food insecurity and 

child obesity remains unclear, both issues co-exist.3,4 One possible pathway linking the 

issues is poor dietary quality. Individuals living in food insecure households may consume 

lower-cost, energy-dense foods that have low nutritional value but are readily accessible and 

affordable.5-9 Over time, this type of diet may contribute to excess body mass (i.e., 

overweight/obesity). Several studies that examined dietary intake in Hispanic children at risk 

for food insecurity found that their dietary quality was less likely to meet dietary 

recommendations compared to children with increased food security.8-10

Parents struggling with food insecurity may also develop behaviors that contribute to 

increased child body mass index (BMI).11 The Family Stress Model supports this idea.12 It 

proposes that economic hardships affect outcomes in children indirectly through parenting 

behaviors. Economic hardships are difficulties resulting from a lack of money or other 

resources.13 Therefore, food insecurity- a lack of access to food due to financial limitations- 

is a form of economic hardship which could affect parental feeding behaviors. Indeed, 

studies that examined parental feeding practices found that food insecure parents from 

diverse racial/ethnic backgrounds restricted the types of food their children consumed11,14 or 

pressured their child to eat.15,16 These types of parenting feeding behaviors are associated 

with increased child BMI.17

Feeding style is another parenting behavior associated with dietary intake and BMI.18 

Feeding style describes the emotional climate in which parents feed their children and is 

measured on two scales: demandingness and responsiveness.18 Demandingness refers to the 

amount of control a parent expresses when feeding his/her child. Responsiveness refers to 

the amount of warmth with which a parent expresses that demandingness. Generally, parents 

with increased stress reflected feeding styles that were low in demandingness and 

responsiveness.18,19 However, Hispanic parents tend to exhibit low demandingness and high 

responsiveness.20 Children whose parents reported low demandingness with either low or 

high responsiveness generally had nutritionally poor diets21 and elevated BMIs.22
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To the extent known, no study has examined food insecurity’s influence on child’s BMI 

through parental feeding style or child’s dietary quality. To test these potential mediators, the 

investigators used data that was initially collected as part of a larger study funded by the 

National Institute of Child Health and Human Development (HD062567). The parent study 

was designed to examine the development of eating and general self-regulation in children 

starting in preschool and their influence on child BMI after 18 months.23,24

The current study aims to examine the indirect effects of food insecurity on child BMI after 

18 months through levels of parental feeding demandingness and responsiveness and 

subsequent quality of child’s diet among low-income Hispanic preschoolers. The 

investigators hypothesized that feeding demandingness and responsiveness would contribute 

to poor dietary quality and elevated BMI in low-income Hispanic preschoolers. (Because 

feeding responsiveness appears to be low in stressed parents18,19 but high in Hispanic 

parents20, they could not hypothesize which direction feeding responsiveness would follow 

in food insecure Hispanic parents. However, they suspect that feeding demandingness will 

increase.)

METHODS

Study Design, Participants, and Recruitment

The current study used data that was collected at baseline (Time 1) and 18 months post-

baseline (Time 2) from an observational study (HD06257, PI: Hughes). Data collection 

began in August 2011 at the USDA/ARS Children’s Nutrition Research Center (CNRC) in 

Houston, TX.

At Time 1, researchers collected data from 187 self-identified Hispanic parent-child dyads. 

At Time 2, 144 parent-child dyads returned for data collection. The nonprobability sample 

was recruited through Head Start Centers located in Houston, TX through fliers and parent 

information meetings. Only one child and parent per family were recruited. At the time of 

recruitment, household income for children enrolled in Texas Head Start needed to be ≤ 

$22,350 before tax for a family of four.25

Sample selection criteria for the parent study included children being between four and five 

years of age at time of recruitment. If a family had more than one child that met inclusion 

criteria, the parent was instructed to select a child to participate in the study. Adults had to 

be the primary caregiver of the child when child was not at school. Because children would 

be eating food prepared at the research center, children with food allergies were excluded. 

Children who were unable to serve themselves or eat without assistance were also excluded.

Institutional Review Board

The current study underwent an expedited review and was approved through the Committee 

of the Protection of Human Subjects at the University of Texas Health Science Center. The 

parent study (HD06257, PI: Hughes) had Institutional Review Board approval from Baylor 

College of Medicine and participants provided written consent.
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Measurements and Instruments

Food insecurity.—Food insecurity was measured using a 5-item, self-administered, paper 

version of the 6-item Household Food Security Survey (6-item HFSS).26 Questions AD1 

and AD1a were consolidated as per the instrument’s user notes.26 The questions are a subset 

of the standard 18 items asked in the U.S. Household Food Security Survey Module and 

focus on household and adult food security. This instrument has robust evidence of 

reliability and validity.27,28 Individuals respond to the questions by indicating the frequency 

of an event (i.e., often true/sometimes true/never true or yes, almost every month/ yes, some 

months but not every month/ yes, only 1 or 2 months, no) or whether they have or have not 

(i.e., yes/no) experienced an event. The raw food security status score was calculated by 

summing the number of affirmative responses as per the 6-item HFSS’s user notes.26 For 

descriptive purposes, the raw score was categorized into: high/marginal food security (raw 

score = 0 or 1), low food security (raw score = 2-4), and very low food security (raw score = 

5-6). The raw score was then converted to an interval-level scale score (range 0 to 8.48) per 

the instrument’s user notes.26 Higher scores indicate greater food insecurity.

Levels of parental feeding demandingness and responsiveness.—The 

Caregiver’s Feeding Styles Questionnaire (CFSQ)18 operationalized feeding demandingness 

and responsiveness. For a copy of the instrument, please contact second author. This 

instrument was specifically designed to assess feeding in low-income minority populations 

in the US- namely African Americans and Hispanics- and has demonstrated convergent and 

predictive validity.18 Cronbach’s alpha in this sample for child-centered (used to calculate 

responsiveness) and parent-centered feeding were .67 and .84, respectively.29

The instrument consists of 19 items with 5-point Likert-scale responses (never/rarely/

sometimes/most of the time/always). Demandingness was determined by averaging the 

responses for all 19 items and ranged from one to five.18 Higher scores represent greater 

control by parents with respect to their child’s feeding/eating. Responsiveness scores were 

calculated by dividing the mean of seven child-centered questions (#3, 4, 6, 8, 9, 15, and 17) 

by the overall average score of all 19 items.18 Child-centered questions assessed promotion 

of child autonomy (e.g., reasoning, complimenting, and helping the child to eat).18 Scores 

ranged between 0.20 and 2.02 with higher scores representing greater parental 

responsiveness.

Feeding demandingness and responsiveness have cutoff points that are used to categorize 

parents into one of four specific feeding styles.30 However, in the current study, feeding 

demandingness and responsiveness were intentionally kept as distinct, continuous variables 

to identify changes or trends that may have been too small to be identified if categorical 

feeding styles were used.

Dietary quality.—Dietary quality was measured using the Healthy Eating Index 2015 

(HEI).31 Total scores ranged from 0 to 100. Higher scores reflect greater adherence to the 

Dietary Guidelines for Americans.31 The developers evaluated the HEI for construct validity, 

criterion validity, and reliability.32
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Children’s HEI scores at baseline and 18-months post-baseline were calculated from three 

24-hour dietary recalls. The first dietary recall was completed in-person. Subsequent recalls 

were collected over the phone. Participating parents were called randomly over a two-week 

period to complete three dietary recalls (two weekdays, one weekend day) for their 

preschool child. Information regarding meals consumed at Head Start were collected from 

the child’s teacher. Trained staff used a standard script that included the 5-step multipass 

method33 and entered dietary data following the scripts provided in the Nutrition Data 

System for Research Software (NDSR) versions 2012 (Time 1) and 2014 (Time 2).

Each participant’s food group or nutrient intake was averaged across the three recalls 

collected per timepoint using the method described by Guenther.34 These averages were then 

used to calculate the 13 HEI component scores and final score per NDSR35 and the 

Epidemiology and Genomics Research Program guidelines.31

Maternal and Child body mass index.—Trained CNRC staff members took two 

measurements of each participant’s height and weight using a standard protocol.36 A 

stadiometer and an electronic self-calibrating digital scale were used to take the 

measurements. Participants wore light clothing and removed their shoes. Trained research 

assistants measured each participants’ height to the nearest 0.1 cm and weight to the nearest 

0.1 kg twice. Each participant’s averaged height and weight were used to generate BMI 

scores for parents and age and gender specific BMI z-scores for children based on the 

Centers for Disease Control and Prevention Reference Standards.37

Acculturation.—Parental acculturation, a covariate to dietary quality and child body mass, 

was measured using the Bidimensional Acculturation Scale.38 This 24-item, 4-point Likert 

scale questionnaire consists of a Hispanic domain (12 items) and English domain (12 items). 

Hispanic and English acculturation scores were calculated by averaging responses to each of 

the 12 items in the respective domain.38 Each domain’s final score ranged between one and 

four. In this sample, the Cronbach’s alpha were .92 (Spanish domain) and .97 (English 

domain).29 Convergence validity with generation, age at arrival, residence in US, education, 

and self-identification ranged from .46 to .86 for the English domain and −.28 to −.66 for the 

Hispanic domain.38

Data Collection Procedures

Data collection at Time 1 and Time 2 followed the same protocols. All data except for two 

of the three food recalls at each time point were completed at the CNRC lab. Trained CNRC 

staff members who were fluent in Spanish and English obtained data from participants in the 

language of the participant’s choice. All surveys, including the 6-item HFSS and CFSQ, 

were given to parents for completion in random order.

Statistical Analysis

Data was analyzed using IBM Statistical Program for the Social Sciences (SPSS) version 25. 

Descriptive statistics examined the distributions and variability for food security status 

(FSS), child BMI z-score (BMIz), child dietary quality (HEI), parental feeding 

demandingness (PFD), parental feeding responsiveness (PFR), and demographics at both 
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time points. Independent T-tests and Chi-square analyses were used to compare for 

differences in FSS, HEI, PFD, PFR, BMIz, and demographics between participants who 

returned for Time 2 data collection with those who did not return. Paired T-tests and Chi-

square analyses (McNemar-Bowker Test) were used to detect changes between Time 1 and 

Time 2 among returning participants. Statistical significance was set at a p-value of ≤ 0.05.

A cross-lagged panel model approach39 was used to assess direct and indirect effects using 

data collected at two timepoints. A single model was used to compute the direct and indirect 

effects of food insecurity at baseline on child BMIz 18 months post-baseline first through its 

effects on feeding demandingness and feeding responsiveness at baseline (parallel 

mediators) and then through feeding demandingness and responsiveness’s impact on child 

dietary quality 18 months post-baseline. Please refer to Figure 1 to view the pathways being 

tested in this model.

Direct and indirect effect estimates were calculated using PROCESS40, a SPSS macro that 

uses ordinary least squares regression path analysis. PROCESS calculated a 95% confidence 

interval for the direct effect and 95% bias-corrected bootstrapped confidence interval using 

10,000 repetitions for the indirect effect. If confidence intervals contained zero, the effect 

was not significant.

Covariates included: child gender, number of household members and children, parental 

Hispanic and English acculturation, marital status, parental employment status, parental 

education level, and parental BMI. After testing each co-variate for significance in the 

models, English acculturation and parental BMI were the only significant co-variates. To be 

consistent with the cross-lagged panel model approach, the model controlled for the child 

BMIz at Time 1. Steps used to identify significant co-variates are available on request.

RESULTS

Sample Characteristics

At Time 1, 187 parent-child dyads participated. At Time 2, 137 returning dyads had a 

measure for FSS, child BMIz, and child HEI. However, because of additional missing data, 

the analytic sample for the mediation model was 126. All but two adult participants were 

mothers. The remaining two were grandmothers. Girls accounted for 47.8% of child 

participants. At Time 1 and 2 the average age of children was 4.8 and 6.3 years, respectively. 

The median number of household members was five and the median number of children per 

household was three. At Time 1, 46% of participant households had some level of food 

insecurity (low or very low). Table 1 lists additional sample characteristics for both time 

points. At Time 1 and 2, HEI, BMIz, PFD, and PFR had normal distributions.

Group Comparisons

There were no statistically significant differences in FSS, HEI, PFD, PFR, BMIz, household 

size and number of children, maternal marital/employment/education status between the 

participants who returned for Time 2 data collection and those who did not return. However, 

the returning group scored higher in Hispanic acculturation (M = 3.64, SD = 0.51) compared 

to the non-returning group (M = 3.44, SD = 0.66) (t (167) = 2.02, p = 0.05). The returning 
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group also had lower English acculturation (M = 2.20, SD = 0.88) compared to the non-

returning group (M = 2.53, SD = 0.96) (t (167) = −2.07, p = .04).

Paired t-test comparisons between just those 137 participants who had a score for FSS, child 

HEI, and child BMIz at Time 2 indicate no significant change over the 18 months for these 

three variables. However, PFD decreased between Time 1 (M = 3.07, SD = 0.59) and Time 2 

(M = 2.80, SD = 0.62) (t (132) = 6.10, p = .00) while PFR increased between Time 1 and 

Time 2 (Mdifference = 0.03, SD = 0.16) (t (132) = −2.35, p = .02). English acculturation 

(Mdifference = 0.07, SD = 0.32) (t (122) = −2.44, p = .016) also increased, although Hispanic 

acculturation levels remained stable (Mdifference = .01, SD = .34) (t (121) = .22, p = .83). 

Employment increased by 8.7% between the time points.

Direct and Indirect Effects of Food Insecurity on Child BMI

Findings did not support the hypothesis that food insecurity would over time indirectly affect 

child’s BMI through feeding demandingness and responsiveness and subsequent dietary 

quality. The total indirect effect of FSS at Time 1 on child BMIz at Time 2 was not 

statistically different from zero (total indirect effect = 0.00, 95% bias-controlled bootstrap CI 

[−0.01, 0.01]). Each of the five indirect pathways between FSS at Time 1 and child BMIz at 

Time 2 included zero in the 95% bias-controlled bootstrap confidence interval based on 

10,000 iterations. The direct pathways in Figure 1 are labeled with unstandardized 

coefficients.

Because of concerns regarding the time needed to see effects unfold between food insecurity 

and feeding demandingness and responsiveness, we tested a similar mediation model 

changing PFD and PFR to their values at Time 2. The total indirect effect was 0.00 (95% 

bias-controlled bootstrap CI [−0.01, 0.01]). The direct and indirect effects also straddled 

zero. A table with the indirect effects and a path analysis model with unstandardized 

coefficients for this model are available on request.

Additional Findings

The path between FSS at Time 1 and child HEI at Time 2 was significant (β = 1.06, 95% CI 

[0.41, 1.71], p = .002). A regression model to test the effect of FSS at Time 1 on child HEI 

at Time 2 while controlling for English acculturation and child HEI at Time 1, revealed that 

FSS at Time 1 explained 8.5% of the variance for child HEI at Time 2. However, a cross-

sectional regression model that examined the effect of FSS at Time 1 on child HEI at Time 1 

while controlling for maternal English acculturation at Time 1 found no significant 

association between the variables (β = −0.05, 95% CI [−0.53, 0.43], p = .825). A similar 

cross-sectional regression model examining the effect of FSS at Time 2 on child HEI at 

Time 2 while controlling for maternal English acculturation at Time 2 and child dietary 

quality at Time 1 also found no significant association between the variables (β = 0.27, 95% 

CI [−0.40, 0.94], p = .430)

Because more families at Time 2 were food secure compared to Time 1, a mediation model 

was used to test if the association between FSS at Time 1 and child dietary quality at Time 2 

could be explained by a mediating effect of FSS at Time 2. The independent variable was 

FSS at Time 1, the dependent variable was child dietary quality at Time 2, and the mediating 
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variable was FSS at Time 2. We controlled for maternal acculturation, child dietary quality, 

and maternal dietary quality all at Time 1. As reported earlier, there was a direct association 

between FSS at Time 1 and child dietary quality at Time 2 (c’=1.07, 95% CI [0.26, 1.87], p 
= .010). However, FSS at Time 2 did not mediate the relationship between FSS at Time 1 

and child dietary quality at Time 2 (ab = −0.09, 95% bootstrapped CI [−0.49, 0.32].

Because maternal English acculturation at Time 1 was a significant co-variate for all three 

mediators listed in Figure 1 and child BMI at Time 2, analysis was performed to investigate 

if the level of acculturation interacted with food insecurity at Time 1, feeding 

demandingness or responsiveness at Time 1, and child dietary quality at Time 2. Using the 

model depicted in Figures 2, investigators found that the level of maternal English 

acculturation did not have any significant conditional effect on the direct or indirect 

pathways between food insecurity at Time 1 and child BMI at Time 2. A separate model in 

which feeding responsiveness replaces feeding demandingness as the first mediator also 

found that maternal English acculturation had no significant conditional effect. This second 

model is available on request.

DISCUSSION

The purpose of this study was to examine the effects of food insecurity on child’s body mass 

index through a complex series of pathways that involve parental feeding demandingness 

and responsiveness, and child dietary quality. No significant paths between baseline food 

insecurity and child’s body mass index 18 months later were identified. Unexpectedly, 

exposure to household food insecurity had a protective effect on child’s dietary quality 18 

months later.

Because this was the first study to test the relationship between food insecurity and child 

BMI through feeding demandingness and responsiveness and child dietary quality, there are 

no direct comparisons with other studies. However, other research on parenting practices and 

food insecurity may explain why the hypothesis did not hold.

Parenting practices refer to behaviors used by parents to accomplish specific, short-term 

feeding goals.41 Just as generations ago parents may have developed controlling feeding 

practices as a means of protecting their child from threats of food scarcity42, current-day 

parents living with food insecurity report controlling parenting practices such as pressuring a 

child to eat.11,15 In contrast, feeding style is conceptualized as a stable behavior that 

describes the emotional climate in which a parent feeds their child.18 Because food 

insecurity is often cyclical or episodic43, intermittent food insecurity may influence short-

term feeding practices. However, it may not exist long enough to illicit significant change on 

stable behaviors such as feeding style.

A possible explanation for the lack of association between food insecurity and BMI through 

dietary quality in low-income Hispanic preschoolers may be that mothers protect children 

from the effects of food insecurity.7,44 Also, Head Start may have buffered the effects of 

food insecurity because of increased access to food assistance programs such as the 

Supplemental Nutrition Assistance Program and the Special Supplemental Nutrition 
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Program for Women, Infants, and Children.45 Head Start also offers nutrition education to 

parents.45,46 The children in this study had graduated out of Head Start by Time 2 and any 

effects that could relate to Head Start would be residual. However, the children could still 

have received free or reduced-cost breakfast and/or lunch at their current schools.

Unexpectedly, lower baseline household food security was associated with higher dietary 

quality 18 months later. This relationship does not appear to be explained by the increase in 

food security at Time 2 as indicated by the lack of mediation in the model shared in the 

“additional findings” section. Most studies that examined the relationship between food 

security and diet found: (1) low food security was associated with low dietary quality9,47,48 

or (2) no association between food security and diet.49-51 However, there is one longitudinal 

study that examined the relationship between food insecurity and diet and found that 

children who had experienced food insecurity consumed more fruits and vegetables 

compared to food secure children.52

These unexpected relationships between food insecurity and diet when viewed over a span 

of time call for the need for additional investigation using longitudinal methods that 

purposefully evaluate pathways and mechanisms between food insecurity and diet.52,53 In 

the current study, the investigators can only speculate the changes that occurred. For 

example, the families may have enrolled in a food assistance program, used food pantries, 

and/or implemented the nutrition education they received while their children were in Head 

Start. They may have also adopted other coping strategies that we need to recognize. 

Research examining the influence of food insecurity on each of the dietary components that 

constitute the Healthy Eating Index may provide additional clues to explain this unexpected 

relationship and should be examined in future research.

Limitations and Strengths

There are several limitations to this study worth noting. Low-income Hispanic families who 

choose not to enroll their children in Head Start programs are not represented in this sample 

and findings may not be generalizable to them. In addition, the parents’ responses on the 6-

item HFSS and CFSQ are subject to self-report bias. The HEI is also dependent on accurate 

recall of the child’s dietary intake as reported by the parents. Additionally, household 

participation in food assistance programs or differences in child autonomy between ages 4-5 

and 5.5-6.5 could not be controlled. Finally, it is unclear if the time lag of 18 months is 

appropriate to test for effects of food security status on child dietary quality and BMI. Other 

studies examining the same variables have used time lags of 6 months54,55, 12 months47, and 

24 months.56

Having two timepoints to test indirect effects is a primary strength of the current study. This 

design allows for control of prior levels of the dependent variable which subsequently 

reduces possible over-inflation of estimates. It also allows for the effects to unfold over time.
57 For these reasons, data with two time-points enables testing of indirect effects with 

greater rigor compared to cross-sectional design.39,57 Additionally, by using bias-corrected 

bootstrap method to estimate indirect effects, the current analytic sample size of 126 is 

adequate to detect medium to large effects.58 These effect sizes would be considered 

clinically significant.
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IMPLICACTIONS FOR RESEARCH AND PRACTICE

The relationships tested in this study were complex. The lack of association between most of 

them indicates that there may be other factors in play that have yet to be identified. Future 

research examining the relationships between food insecurity, dietary quality, and body mass 

index in low-income populations should consider using a mixed-method approach. 

Qualitative data would provide the context needed to further understand quantitative 

findings-particularly when the hypothesis is not supported. For example, in this study, child 

dietary quality had no statistical association with child BMI. If qualitative data were 

available, it may have been able to help identify explanations for the lack of this logical 

association.

Additionally, the directionality of the association between baseline food insecurity and child 

dietary quality a year and half later was unexpected. There was no significant relationship 

between food insecurity and dietary quality when examined cross-sectionally at either 

baseline or 18 months later which suggests that the effect of food insecurity takes time to 

unfold. Further investigation on the long-term impact of early exposure to food insecurity on 

children and their parents is needed.

Furthermore, the current operationalization of food insecurity focuses on financial 

limitations for access to food. However, other factors, such as limited time, transportation, 

and nutritional literacy, may also be barriers to healthy foods for low-income families. A 

comprehensive measure of food insecurity is needed.

The current operationalization of food insecurity also does not allow for differentiation 

between episodic and chronic food insecurity. Because these two types of food insecurity 

may have different effects on factors such as diet, parenting behaviors, and body mass index, 

additional research needs to be directed at discerning episodic from chronic food insecurity.

Although there was no evidence to support the relationship between food insecurity and 

child body mass index, investigators need to continue exploring environmental or behavioral 

factors that may bridge this gap. Further exploration on these topics is needed to help find 

innovative paths to reduce the prevalence of child obesity in a young, vulnerable, and 

rapidly-expanding population.
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Practice Points

• Further investigation on the long-term impact of early exposure to food 

insecurity on children and their parents is needed. (character count with 

spacing = 126, location line 327)

• Additional research needs to be directed at discerning episodic from chronic 

food insecurity. (character count with spacing = 96, location line 337)
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Figure 1. 
Direct and Indirect pathways between Food Insecurity and Child Body Mass Index through 

Feeding Demandingness and Responsiveness and Child Dietary Quality. Co-variates 

included. Subscript indicates timepoint at which given measure was obtained. Pathways 

labeled with unstandardized coefficient (standard error). Coefficients in bold indicate 95% 

confidence interval did not contain zero.
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Figure 2. 
Moderation by Maternal English Acculturation at Time 1. Subscript indicates timepoint at 

which given measure was obtained. Unstandardized coefficients (standard error) of the 

interaction terms are labeled in model. No significant interaction terms to report. Key to 

abbreviations: MEA= Maternal English Acculturation, FSS = Food Insecurity, PFD= 

Feeding Demandingness, HEI= Dietary Quality.
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Table 1.

Characteristics of participants who had food security score, child dietary quality, & child body mass index 

scores at both timepoints (n=137)

Baseline 18 months post-baseline

Characteristic Levels n or mean % or SD n or mean % or SD

Household Food Security Status

High or marginal food security 74 54.0% 88 64.3%

Low food security 39 28.5% 28 20.4%

Very low food security 24 17.5% 21 15.3%

Child’s Healthy Eating Index-2015 Potential Range (0-100) 60.51 9.47 61.98 11.82

Child’s Body Mass Index Categories

Underweight (< 5th Percentile) 1 0.7% 1 0.7%

Normal (5th < 85thPercentile) 67 48.9% 69 50.4%

Overweight (85th < 95th Percentile) 29 21.2% 30 21.9%

Obese (≥ 95th Percentile) 40 29.2% 37 27.0%

Parenting Feeding Demandingness Potential Range (1-5) 3.07 0.59 2.80 0.62

Parenting Feeding Responsiveness Potential Range (0.20-2.02) 1.22 0.17 1.25 0.18

Maternal Hispanic Acculturation Potential Range (1-4) 3.64 0.51 3.60 0.51

Maternal English Acculturation Potential Range (1-4) 2.20 0.88 2.33 0.87

Maternal Marital Status

Married 78 56.9% 76 55.5%

Never married 18 13.1% 23 16.8%

Divorced/Separated/Widowed 23 16.8% 24 17.5%

Other* 18 13.1% 14 10.2%

Maternal Education Status

Some high school or less 53 38.7% 52 37.9%

High school/GED 33 24.1% 38 27.7%

Technical school/ Some college 44 32.1% 37 27.0%

College graduate 7 5.1% 10 7.3%

Maternal Employment Employed 32 23.4% 44 32.1%

Unemployed 105 76.6% 93 67.9%

Maternal Body Mass Index Healthy range 18.5 – 24.9 31.90 7.20 31.81 7.20

*
Most common response to “other” marital status was ‘union libre’ which is living together without being legally married.
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