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INTRODUCTION 
 
   Obesity and food insecurity in children are serious health concerns in the U.S.  
and the Lower South.  Paradoxically, a large share of low-income children suffering from 
food insecurity are obese.   Among the preschool age period, as many as 26% of 
children are classified as obese or the risk of overweight (1).  Although many factors 
contribute to childhood obesity, a factor implicated by recent studies are parent/caregiver 
feeding styles related to food intake.  These three variables, parent feeding styles, 
childhood obesity, and food security status have not been evaluated concomitantly.  
 
Objectives: 
In a sample of 755 head start children from North Alabama and South Texas, the 
following objectives were investigated: 
1. To determine the direct association of food insecurity with risk of overweight. 
2. To determine the direct association of food insecurity with poor diet quality. 
3. To determine the indirect association of food insecurity with risk of 
overweight, testing whether the association operates through caregiver feeding styles.  
4. To determine the indirect association of food insecurity with poor quality diet,   
testing whether the association operates through caregiver feeding styles.  
 
REVIEW OF LITERATURE 
 Childhood Obesity 
 Childhood obesity rates have been increasing dramatically in the US.  The 
prevalence of overweight in 2 to 5 year old children has more than doubled in the past 
two decades.   Currently  in  2 - 5 year old children 26% are at risk of overweight or 
overweight, compared to 6 -  year of children, the risk is 37% (1).       As children 
become older, the prevalence of overweight worsens.   Although all children are at risk, 
among ethnic minority children, there is even a higher risk of obesity.  Data from the 
CDC Pediatric Nutrition Surveillance showed that among children 24-59 months, the risk 
of being overweight was 6.7% in Non-Hispanic Whites, 8.7% in Non-Hispanic Blacks, 
and 23.3% in Hispanics (2).     
 
Food Insecurity   
 Nationwide, one in five children, and four in ten low-income children live in 
households that are food insecure (3).  Studies conducted in the Lower Mississippi 
Delta, found these rates 20% higher than nationwide rates.  In 2006, on a statewide 
basis 15.7% of Texas households were food insecure, and for 11.6% in Alabama (3).  
Food insecurity is defined as "limited or uncertain availability of nutritionally adequate 
and safe foods or limited or uncertain ability to acquire food in socially acceptable ways".  
Children in households judged to be food insufficient or to have hunger have been 
reported to have lower general health status, more physical symptoms, more mental 
health and behavioral problems, and more academic difficulties than their food secure 
counterparts (4-7).   Similar to nationwide studies, children in the Lower Mississippi Delta 
from food insecure households had poorer general health status and health-related 

quality of life than children from secure households (8).    
 
Food Insecurity and Obesity 
 The paradoxical association of hunger and food insecurity with childhood obesity 
was first raised in a case report 15 years ago (9).   Dietz speculated that this association 
may be because by response to food shortages with consumption of inexpensive energy 
dense foods.  Mechanisms that may explain this association include cheaper cost and 
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overconsumption of energy-dense foods(9,10), overeating when foods become available 
(11), metabolic changes that may permit more efficient use of energy(12), fear of food 
restriction (13),  and higher susceptibility to hunger, disinhibition, and environmental cues 
(14).  According to some studies, children from food insecure households are at an 
increased likelihood of being overweight (15-17),  and others studies show no 
association (12,18).       Thus the relationship between food insecurity and obesity in 
children is not clear.    Food insecurity is an important factor to identify insofar as it can 
potentially be addressed by food assistance programs. 
 
Parenting Styles and Parenting Food Styles 
 In addition to food insecurity, understanding other relevant factors and 
environments that influence childhood obesity will inform appropriate approaches for 
preventing childhood obesity (19).  Davison and Birch (20) proposed a model of 
childhood overweight whereby both proximal environments (child characteristics, 
parenting styles, and family characteristics) and distal environments (community and 
societal characteristics) play key roles.   
 
 Considering the proximal environment, the present study focused on parenting 
style.  General parenting style is characterized by two dimensions: 
control/demandingness and warmth/responsiveness (21).   When these two dimensions 
are categorized together, four parenting styles emerge.  Authoritative parenting (high 
control and high warmth) is characterized by high parental affection and responsivity as 
well as high expectations or respectful limit setting and is associated with increased 
independence and self-control (21).   Authoritarian parenting (high control and low 
warmth) employs strict discipline, may be insensitive to the child's emotional needs, and 
may result in children motivated by external controls. Finally, permissive parents (low 
control and low or high warmth, i.e., uninvolved or indulgent styles)  may have low 
expectations for child self-control and/or set few limits, potentially leading to children with 
poor self-regulation of behavior (22).   
 
 An effort has been made to adapt general parenting styles to parental feeding 
styles and child-feeding practices  (23,24). Similar to parenting styles, feeding styles can 
be determined by a combination of the two underlying dimensions of demandingness 
and responsiveness. In the feeding domain, demandingness refers to how much the 
parent encourages eating and responsiveness refers to how the parents encourage 
eating, that is, in a responsive or nonresponsive way.   Initially,  Birch and colleagues 
(24-26) focused on parental authoritarian feeding practices, specifically pressure to eat 
and restriction.  Interestingly, Birch found that parents who restricted their children's 
access to foods high in fat and sugar increased the child's focus and selection of those 
foods and children had higher weight gains (24-26).  
 
 Collectively previous research on parental feeding styles had two limitations.   
First, studies did not incorporate evaluation of the authoritative and permissive feeding 
styles and practices.  Authoritative practices include discussion, negotiations, and 
reasoning (24,25,27) providing rationales (28,29) and praising the child.  Second, 
general parenting and feeding styles had not been well documented and studied in 
ethnically diverse populations.  The studies evaluating child feeding had focused almost 
exclusively on European-American parents in predominantly white, middle class 
populations.  Although previous studies in general parenting demonstrate authoritative 
parenting style had better child outcomes, it was unclear whether the constructs used in 
these studies were culturally sensitive to minority populations.   Importantly, among 
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samples of families with limited incomes and those with different cultural backgrounds, 
authoritarian parenting has been shown to be effective and beneficial.  For example, 
high demandingness/control was associated with positive outcomes in studies with low-
income African-Americans  (30), and Baldwin, Baldwin, and Cole (31)found that greater 
parental demandingness/control was associated with better child outcomes for African-
American adolescents living in disadvantaged circumstances.  Similarly, Lamborn, 
Dornbush, and Steinberg (22) found better adjustment in African-American adolescents 
compared to European-American adolescents when their parents used non-democratic 
decision making.  In summary, cultural and/or economic differences in the effects of 
parenting styles and parenting feeding styles need more research evaluation. 

 To address these limitations, Hughes developed a measure (32-34) to identify 
parental styles of feeding similar to the typology of general parenting of Maccoby and 
Martin's revision for Baumrind's conceptual framework.  The measure was specifically 
for parents of low-income minority children. Items for the Caregiver's Feeding Styles 
Questionnaire (CFSQ) distinguished patterns of feeding along two dimensions (i.e. 
parental demandingness, and responsiveness) for use in (32,33)  African–American and 
Hispanic parents.   The questionnaire classified a caretaker’s feeding style to be one of 
the following levels: authoritarian, authoritative, uninvolved, or indulgent. 

Food Insecurity, caregiver feeding styles, and child outcomes 
 Combining the concepts of food insecurity, obesity, and parental feeding 
practices, the main objective of the present study, posits that food insecurity may create 
family pressure and stress that affects parenting behaviors and parent-child interactions. 
Prior research indicates that economic hardship is linked to harsher and less responsive 
parent-child interactions, with adverse outcomes for children.  Parents suffering from 
food deprivation are likely to have their parenting behaviors affected. T herefore, food 
insecurity may reflect a hardship associated with less competent parenting and less 
competent feeding practices (35).   Limited studies have explored the interrelationship 
between food insecurity, feeding styles or parenting style with health or feeding 
outcomes of infants and children.   In a secondary analysis of a large longitudinal cohort 
study,  Bronte-Tinkew (35) identified pathways by which food insecurity operates to 
influence health and weight outcomes of infants and toddlers.   In this study generalized 
parenting practices measured by the Nursing Child Teaching Scale was used as a 
mediating variable to predict outcomes of categorical measures of infant or toddler 
feeding or weight status.  Findings determined by structural equation modeling showed 
there were significant effects of food insecurity on parenting practices, which in turn were 
significantly associated with infant feeding and subsequently toddlers' overweight.     
Other studies have explored feeding styles in WIC infants, low-income preschoolers and 
five graders using feeding scales that were either not validated or modified for low-
income ethnic groups. 
 
 In summary, in the present study we proposed to answer two questions, Whether 
there is an association between food insecurity and risk of overweight or poor diet 
quality?  And, Whether parental feeding styles mediate this association?   The type of 
parental feeding styles experienced by low-income and food insecure children may 
modify the relationship between food insecurity and obesity.  Previous studies have not 
examined the relative influences of these constructs and their potential interactive 
effects.    
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METHODS 
 
Sample 
 This study was a secondary analysis of the data collected from a cross-sectional 
assessment of mother-child dyads in Head Start families recruited from Head Start 
centers in three geographical areas: northern rural Alabama, northern urban Alabama, 
and southeastern urban Texas. The original study entitled: “Fruit and Vegetable Intake 
Issues of Head Start Families”  and the study’s principal investigator, Dr. Theresa 
Nicklas, granted permission to use the data proposed for this study.  The overall purpose 
of the main study investigation was to define caregiver perceptions of barriers and 
facilitators to fruit and vegetable intake and to model how feeding practices, availability 
and accessibility relate to caregiver and child intake of fruits and vegetables. This study 
was funded by the NIH/National Cancer Institute, and approved by the appropriate 
universities’ Institutional Review Boards.   All measurements were completed with 
standardized instruments, and weight and height measurements were taken directly by 
trained research staff.   
 The study sample consists of mother-child dyads in Head Start families recruited 
from northern rural Alabama, northern urban Alabama, and southeastern urban Texas.    
Participants from two ethnic groups were recruited in each city.  In Houston, the ethnic 
groups recruited were African-Americans (n=43) and Hispanics (n=224).  In Alabama, 
African-Americans (n=87) and European-Americans (n=20) were recruited.  The total 
sample size was 755. Inclusion criteria included being a nonpregnant mother aged 20 to 
50 years, having a 3- to 5-year-old child enrolled in Head Start, and income at or below 
00% of the poverty index.  After mothers were screened and signed consent forms, data 
collectors conducted personal interviews with each mother at a Head Start center 
between fall 2004 and spring 2005.   Bilingual data collectors were matched by 
race/ethnicity to the mothers they interviewed. 
 
Height and weight 
 Data collectors conducted weight and height measurements twice on each 
participant without shoes and dressed in light clothing using standardized protocols   
(36).  Weight was measured to the closest 0. kg on a digital platform scale accurate to 
500 kg within ±0.05 kg (Befour Model PS-6600, Saukville, WI). Height was measured to 
the closest 0. cm using an adult height measuring board (Shorr Productions Growth 
Unlimited, Olney, MD).  Body Mass Index (BMI) were calculated according to CDC 
guidelines, using 2 cutoff points, namely, BMI of 95th percentile and 85th percentile (37).   
The "at risk for overweight" category was defined as a BMI for age at or above the sex-
specific 85th percentile but less than the 95th percentile.  Overweight was defined as a 
BMI for age at or above the sex-specific 95th percentile. 
 
Parental feeding styles questionnaire (CFSQ).  
 The Caregiver's(or Parental) Feeding Styles Questionnaire was developed to 
measure feeding in two ethnic groups (32,33). African–American and Hispanic parents 
were videotaped during meals to determine how parents in both ethnic groups use 
feeding practices to get their children to eat. Experts in nutrition, psychology, and 
members from the two ethnic groups reviewed the videotapes to identify feeding 
behaviors based on cultural and social norms consistent with the parenting paradigm. 
Exploratory factor analysis revealed factors of parent-centered and child-centered 
feeding (32,33,38). Parent-centered feeding included items Child-centered feeding 
included items such as using positive comments Convergent validity was evaluated by 
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relating the CFSQ to other validated measures of parenting (Parenting Dimensions 
Inventory; PDI) Preliminary data provide evidence of test–retest reliability (.82–.86) and 
internal consistency (.7–.86).  Based on responses from 23 parents, mean differences in 
feeding strategies were found with Hispanic parents reporting significantly more parent-
centered/high control and child-centered feeding strategies compared to African–
Americans. Furthermore, the relationship between children's weight status and parental 
feeding strategies varied by the two ethnic groups and child gender.  The questionnaire 
classifies a caretaker’s feeding style to be one of the following levels: authoritarian, 
authoritative, uninvolved, or indulgent; and one of the following: parent-centered high 
control, parent contingency, and child-centered. 
 
Food security questionnaire 
 The short 6-question form of the U.S. Household Food Security Scale was used 
to assess food security (39,40).  The scale classifies respondents into three categories:  
high or marginal food security (Score < 2), low food security (Score: 2-4), and very low 
food security (Score ≥ 5).   For the present study, the food secure scale was collapsed 
into two categories, food secure and food insecure. 
 
Diet quality 
 For the preschool child, two incomplete days, and one weekend day were 
obtained for the main study.  In the present study, the weekend day was used which 
represents one full 24-hr period which is needed to assess diet quality by Healthy Eating 
Index, HEI-2005 (41).  Dietary data were collected and analyzed using Nutrient Data 
System for Research (NDSR, Nutrition Coordinating Center, University of Minnesota, 
Minneapolis, MN).  
 Nutrition research with NHANES datasets based on the USDA Food and Nutrient 
Database for Dietary Studies (FNDDS) (42) have the advantage that the calculations for 
the HEI-2005 and My Pyramid equivalent servings are provided and documented with 
SAS datafiles (43).  However, for  analysis using other nutrition software applications 
and food composition databases, such as NDSR,  the methodology for assessing diet 
quality by HEI-2005 has to be derived to comply final assignment of scores for each 
component followed the  guidelines established by the CNPP (41).  As shown in Table 1, 
the components, and the single and composite scoring  method for the HEI-2005 are 
given. 
 Accordingly, to compute the HEI-2005 component scores three separate NDSR 
output files were used.  The Serving Count Food File was used to create scores for 
eight of the components: total fruit; whole fruit; total vegetables; dark green and orange 
vegetables and legumes; total grains; whole grains; milk; and meat and beans. 
Adjustments to servings reported on the Serving Count Food File for fruits and 
vegetables, and whole grains were made to convert NDS servings to the units required 
by HEI-2005 (cups or oz equivalents).  The Intake Properties File was used to 
compute the sodium and saturated fat components, as well as the added sugar and 
alcohol subcomponents of solid fats and added sugars (SoFAAS). The 
Component/Ingredient File was used to create scores for the oils component and the 
remaining subcomponent of SoFAAS (solid fat).   For example, the excess fat in meat 
and poultry is considered the total fat less the allowable fat (9.28 per 100 grams of 
food), whereas the excess fat in dairy products is all fat beyond the amount that would 
be consumed if the lowest fat variety.     
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RESULTS 
 
  The sample consisted of 688 households, having complete data for study 
variables.    A description of demographic characteristics of caregivers and households 
is given in Table 1.  Of the caregivers included in the sample, African-Americans, the 
only ethnic group from whom data was collected in both cities, comprised 42.9% of the 
sample, Hispanics, 29.2%, Whites, 26.9% and Others, 1%.  One-quarter of the 
caregivers in the sample did not have a high school diploma.  The demographic 
characteristics are summarized in Table 2.  The educational level of the sample was 
predominantly high school or less than high school.  From a race standpoint, the sample 
was predominantly African-American.  The children’s weight status had higher than 
normal levels of overweight and obesity.  Food security status had a high proportion of 
food insecurity. 
 
  The prevalence of food insecurity among households in Houston was not 
significantly different from the prevalence of food insecurity among households in 
Birmingham (Table 3).  There were significant differences in the race/ethnic distribution 
of food security status (Table 3), with the lowest rate in African-Americans, the highest in 
Hispanics, and intermediate level in Whites.  Marital status, education level of the 
caregiver, and the number of persons in the household were significantly associated with 
food security status (data not shown).     
 
  The prevalence of parental feeding styles are shown in Table 4.  In this study, the 
sample had greater proportions of Authoritarian (30%) and Indulgent (33%) parenting 
feeding styles.  Among blacks, most were Indulgent (40%), and among Hispanic 
Americans, most were Authoritarian (39%).   By food security status, among the food 
insecure the greatest proportion were indulgent (37%), whereas among the food secure, 
most were authoritarian (38%). 
 
 The mean BMI Z-scores are displayed in Table 5, with a breakdown by race and 
food security status, followed by a breakdown by feeding style and food security status, 
followed by race and feeding style.  Overall the children were heavier than normal 
weight.  There were significant differences by race, where the blacks had the lowest 
mean BMI, and the whites had the largest BMI.  No differences were detected by food 
security status (middle section of Table 5).  Finally, race and feeding style, when 
considerable in the  same model, showed that both variables were significant. 
 
 The mean HEI-2005 scores are displayed in Table 6, with a breakdown by race 
and food security status, followed by a breakdown by feeding style and food security 
status, followed by race and feeding style.  Overall the children needed improvement in 
their HEI-2005 scores. There were significant differences by race, where the Hispanics 
had the highest mean score.  No differences were detected by food security status 
(middle section of Table 6).  Finally, race and feeding style, when considerable in the  
same model, showed race alone, and race X feeding interaction were significant. 
 
  Diet quality of children 2-17 yrs overall, and grouped by age intervals 2-5, 6-11, 
and 12-17 yrs were examined from the National Health and Examination Survey, 2003-4  
(NHANES) (44).   The HEI-2005 index was used as the assessment of the diet quality, 
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by the individual and total components of HEI-2005.  The results from the NHANES are 
compared to the results in the present study, as shown in Table 7.   
 
 To determine whether the individual components of the HEI-2005 index differed 
by demographic, food security, weight, or feeding styles, we conducted cluster analysis.  
Three clusters emerged (Table 8) where cluster 3, named healthiest, weighted more on 
the dark green and yellow vegetables, and included a greater proportion of authoritative 
and Hispanic children than other clusters.  Cluster 1, named healthier, had a greater 
proportion of authoritarian and Hispanic children than other cluster and weighted higher 
on high fiber foods.   Finally, Cluster 2 was named unhealthy, and had the lowest mean 
HEI-2005 score, compared to the other two clusters.   
 
DISCUSSION 
 
  This study demonstrated the high prevalence of food insecurity among 
households with children enrolled in Head Start in Southern urban and rural areas, and 
identified specific groups most vulnerable to food insecurity.    First, the prevalence of 
food insecurity in these households (35.4%) was double that of the national average of 
food insecurity among households with children in 2004 (17.6%) (45) and lower than 
national estimates of food insecurity among households with children from families with 
incomes below 130% of the poverty level (43.4%) (45).   There were significant 
differences in the race/ethnic distribution of food security status, with the lowest rate in 
African-Americans, the highest in Hispanics, and intermediate level in Whites.  Second, 
the prevalence of food insecurity for households of White (34.1%) and  Hispanic children 
(50.1%) in this study exceeded by two-fold the national averages for the same ethnic 
groups (12.7%) and (26.8%), respectively(45).   The only other comparable study 
measuring food insecurity in households with a child enrolled in Head Start was 
conducted in rural Ohio with a sample of 297 households reporting a  prevalence of 
48.8% (46), greater than the overall prevalence in the present study (34.9%), yet 
comparable to the level among Hispanic households (50.8%).     
  
  As a consequence of food insecurity, adults in low-income households are at risk 
negative effects on physical and mental health status (47-50).   Feelings of 
powerlessness engendered by poverty may exacerbate the effects of food insecurity 
(51) and manifest in parental depression and negative parenting practices (35).  
Accordingly, this association between food security status and parent’s affects and 
parenting behavior was the motivation to explore  this relationship in the present study, a 
sample of low-income Head Start families.     Indeed, feeding style was associated food 
insecurity, whereby among the food insecure the greatest proportion was indulgent 
(37%), whereas among the food secure, most were authoritarian (38%).  An 
interpretation of this finding, could be that in food secure households parents exert 
authority and control monitoring children’s eating and food selection, whereas in food 
insecure households the stress and chaos may create a feeling of powerlessness and 
loss of control, resulting in indulgent parenting styles.   Thereafter food security status 
dropped out of the models when the outcomes variables, weight status and diet quality, 
were included. 
 
  In the next series of analyses, feeding style was found to be associated with the 
primary outcomes of the study.  First there were significant differences between BMI 
weight status and feeding styles.  With indulgent parenting children had the greatest BMI 
z-score, i.e. the greatest proportion of being overweight or obese.   Our results agree 
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with findings others, where permissive parenting styles, involving high parental 
responsiveness to the child, but few demands were associated with increased risk for 
child overweight (52-54).   In contrast, when general parenting styles were measured in 
a large survey sample by Rhee,  authoritarian parents (highly demanding, but not very 
responsive), child overweight was most prevalent (52).  Similarly, Birch and Fisher (55) 
demonstrated high parental control of children’s food intake can promote overeating and 
alter the child’s self-regulation.   
 
 In the next series of analyses for variables related to diet quality, evaluated by 
the HEI-2005, was conducted.  Results demonstrated that diet quality of young children, 
differed by race.  Hispanics had the highest mean HEI-2005 score.  Moreover, there was 
an interaction between feeding style and race for HEI-2005 scores.  The subgroups with 
the higher scores were Black authoritarian, and the Hispanic Indulgent and Uninvolved.  
Interpretation of these findings indicate the strong influence of race on diet quality, but by 
race the feeding style with the most beneficial feeding style differed.  
 
 Evaluation of the HEI-2005 or diet quality showed that all children needed 
improvement.    Furthermore, compared to the overall NHANES population (56), 
covering all income groups, the children in the present study scored lowered for most 
components, and the overall score.   The most striking finding was lack of variation in the 
oil component, suggesting that children did not consume oils needed for the healthy 
index component.  In addition, this study is one of the first to evaluate HEi-2005 scores 
in children using nutrition databases other than those in national surveys. 
 
CONCLUSION SUMMARY AND SIGNIFICANCE 
 
 This study is particularly relevant to populations served by food assistance 
programs, because the parent-child interactions and children’s intake/weight status 
evaluated styles other than restrictive feeding styles or general parenting styles and also 
other than predominantly White, middle-class parents.    It was important to extend this 
research to families with limited incomes and diverse race-ethnicities, due to differences 
in cultural practices and because their children are at a higher risk of becoming 
overweight compared to those of middle income white families.   
 
 The present study was unique in examination of the influence of feeding styles 
(context specific parenting styles) on the diet quality HEI-2005 to determine if and how 
feeding styles of low-income parents were related to what children actually ate.  A major 
advantage of the present study was that the selected measures were linked to 
constructs of interest thus highlighting the specific mechanism (i.e., feeding styles 
instead of general parenting styles) to the children’s HEI-2005 and food intake that can 
indirectly affect weight status.  These findings show the overall need to improve weight 
status and diet quality in low income children.  Food security did not play a major 
determinant in the primary outcomes.   Race was a strong predictor of diet quality and 
weight status outcomes, and the trends of feeding style and race show promise for 
further research and interventions of health outcomes of low-income children. 
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TABLES 
 
Table  1. Healthy Eating Index - 2005  Components and Scoring Method (41) 
    
Component 0 Score Maximum Score  Max 

Points 
Total Fruit 0 ≥ 0.8 cup eq/1000 kcal 5 
Whole Fruit 0 ≥ 0.4 cup eq/1000 kcal 5 
Total Vegs 0 ≥ 1.1 cup eq/1000 kcal 5 
Dark G/O Veg 0  ≥ 0.4 cup eq/1000 kcal 5 
Total Grain 0 ≥  3 oz eq/1000 kcal 5 
Whole Grain 0 ≥ 1.5 oz eq/1000 kcal 5 
Milk 0 ≥ 1.0 cup eq/1000 kcal 10 
 Meat and Beans 0 ≥ 2.5 oz eq/1000 kcal 10 
 Oils 0 ≥ 12 g/1000 kcal  10 
 Sodium ≥ 2 g ≤ 0.7 g/1000 kcal 10 
 Sat. Fat ≥ 15% ≤ 7% of Energy  20 
Calories from Solid Fat & 
Added sugars 

≥ 50% ≤ 20% of Energy 10 

 
 
 
Table 2.  Demographic Characteristics of Houston-Birmingham  Head-Start Study  
 
Education % of sample 
     < High School 25.6 
     High S. Diploma 33.3 
     > High School 32.7 
Race  

  African-American 43 
       Hispanic 28 
       White 29 
Child Wt Status  
       Normal 60  
       At Risk OW 14  
       Overweight 26  
Parent Wt Status  
       Normal  22  
       Overweight 27  
       Obese 46  
  
Food Security Status %  Insecure 
       Houston 35.4 
       Birmingham 35.4 
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Table 3.  Food Security Status by Race 
 Food Secure Food Insecure 
Race* % % 

Black 75.3 24.8 
White 66.0 34.1 

Hispanic 49.8 50.3 
*(p < 0.05)   
 
 
 
Table 4.  Feeding Style  % Breakdown by Race and Food Security Status  
 Authoritative Authoritarian Indulgent Uninvolved 
  %  (by Row)   
Race*     
Black 12 25 40 22 
White 21 31 30 18 
Hispanic 18 38 26 18 
     
Food Security 
Status** 

    

Food Insecure  17 26 37 19 
Food Secure 14 38 26 19 
     
All 16 30 33 19 
*(p < 0.01) 
**(p < 0.001) 
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Table 5.  Mean BMI Z-score Breakdown by Race and Food Security Status 
                                                                      Feeding Style and Food Security Status 
                                                                      Race and Feeding Style 

Food Security Status 
 All Food Insecure Food Insecure  
Race*     

Black 0.48 0.50 0.42  
White 1.24 1.18 1.36  

Hispanic 0.92 1.13 0.69  
All 0.81 0.80 0.83  

  
Feeding Style 

 Authoritative Authoritarian Indulgent Uninvolved 
Food Security 
Status 

    

Secure 0.80 0.86 0.96 0.63 
Insecure 0.84 0.51 1.07 1.01 

 
Feeding Style** 

   Authoritative   Authoritarian       Indulgent     Uninvolved 
Race*     

Black 0.50 0.42 0.66 0.21 
White 0.99 1.10 1.37 1.52 

Hispanic 0.89 0.60 1.28 0.95 
All 0.82 0.68 1.05 0.81 

*(p < 0.001) 
**(p < 0.05) 
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Table 6.  Mean HEI-2005 Score Breakdown by Race and Food Security Status 
                                                                      Feeding Style and Food Security Status 
                                                                      Race and Feeding Style 
 Food Security Status 
 ALL Food Insecure Food Insecure  
Race*     

Black 52.3 53.0 53.2  
White 50.7 50.2 50.9  

Hispanic 54.2 54.7 53.5  
 

 Feeding Style 
 Authoritative Authoritarian Indulgent Uninvolved 
Food Security      
Secure 52.3 53.5 52.5 51.9 
Insecure 54.2 52.3 53.7 51.9 
 
 Feeding Style** 
    Authoritative   Authoritarian       Indulgent     Uninvolved 
Race*  **     

Black 53.4 54.7 52.6 52.6 
White 52.2 51.3 50.4 48.5 

Hispanic 53.6 52.7 56.2 54.6 
All 53.0 52.9 52.8 51.9 

*(p < 0.001) 
**Interaction  Race x Feeding Style (p < 0.05) 
 
 
 
Table 7.   Comparison of HEI-2005 Scores  

2003-04 NHANES  vs. Houston-Birmingham Head Start Study (44) 
Component NHANES   Houston-Birm 

   2-5 yrs 4-5 yrs 
Total Fruit 5.0 2.64 

Whole Fruit 4.3 2.24 
Total Vegs 2.2 2.55 

Dark Green and Yellow Vegs 0.6 0.92 
Total Grains 5.0 4.36 

Whole Grains 0.8 1.69 
Milk 10.0 6.5 
Meat 7.3 7.83 
Oils 5.5 2.0 

 Saturated Fat   4.7 5.17 
Sodium 4.8 4.84 

Solid Fats & Added Sugars 9.4 11.69 
TOTAL Score 59.6 52.76 
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Table 8.   Cluster Analysis Individual HEI-2005 Components 
Houston-Birmingham Head Start Study 

Characteristic Cluster 1              Cluster 2 Cluster  3 

 Emphasis and Name  Whole Frt and Grain Unhealthy  Dark Grn and Yel 

Mean HEI-2005 Score 53.7  49.1 57.4

Distribution 45%  45%  10% 

Feeding Style Emphasis  Authoritarian    Authoritative

Race Emphasis Hispanic     Hispanic
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