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Introduction 

Obesity 

 

Over the past 30 years, obesity has become a major public health problem affecting both 

adults and children.  Data from the 2003-2004 National Health and Nutrition 

Examination Survey (NHANES) indicate that an estimated 64.5% of adults aged 20 years 

and older are overweight and of these, 30.5% are obese.
1,2

  The impact of obesity has put 

a tremendous strain on health and healthcare costs and quality of life.  According to the 

Surgeon General’s Call to Action to Prevent and Decrease Overweight and Obesity, the 

cost of treating obesity-related disorders in the US in 2000 was more than 117$ billion.
3 

 

Despite the widespread prevalence of obesity, disparities exist between gender and ethnic 

groups.  For all ethnic groups, women have higher obesity rates than men.  Although 

rates of overweight/obesity are higher for African-American women and Mexican 

American women than non-Hispanic white women; there are no differences noted among 

men of various ethnic groups.
4,5 

 

Many factors influence risks for overweight and obesity other than dietary consumption 

and energy expenditure.  Although genetics play a role in determining susceptibility to 

becoming overweight and obese, other factors such as personal characteristics, 

environment, cultural attitudes and financial situation also affect weight gain and health 

consequences.
3 

 

Food Security/Insecurity 

 

Although the US is considered to be one of the richest nations in the world, and most 

Americans are able to acquire enough food to sustain health, poverty and hunger still 

exist.  Food security is defined as “having assured access and availability to enough 

nutritious food for all people to maintain and achieve an active healthy life”.
6
  During 

2005, 89 percent of US households were food secure indicating that most households had 

consistent access to enough food for healthy living.
7 

 

Food insecurity occurs when “availability of nutritious, adequate and safe foods is limited 

or uncertain or when ability to acquire acceptable foods in socially acceptable ways 

becomes limited and/or uncertain”.
6
  The most recent data indicated that 11 percent of 

American households were food insecure at some time during the year in 2005.
7
  Food 

insecurity exists as a managed process that ranges from anxiety about the household food 

supply and utilization of food management and eating strategies to prevent hunger to a 

breakdown of coping strategies such that hunger occurs in one or more household 

members.
8,9

  

 

The occurrence of food insecurity in the US varies by household characteristics such as 

gender of head of household (female-headed have higher rates), presence of children 

(higher rates with children present), and geographic region of the country (southern 

region has highest rates).  Households that are classified as having low food security or 
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very low food security may also experience the condition as a recurring phenomenon one 

or more times during a year.
10,11 

 

Comparable to the negative health effects of obesity, food insecurity has been associated 

with poorer physical and mental health, and with increased risk of chronic diseases such 

as cardiovascular disease and diabetes.
12,13

  Food insecurity has also been associated with 

overweight and obesity in some studies.
14,15 

 

Food Insecurity & Obesity Paradox 

 

Amidst a food environment that is perceived as highly accessible and affordable, research 

indicates that food insecurity and obesity occur paradoxically.
14,16

  The ambiguity that 

exists between obesity and food insecurity is based on food insecurity’s perceived 

relationship to insufficient intake of essential nutrients and obesity’s relationship to 

excessive energy consumption.  Traditionally, clinical manifestations of hunger are those 

nutritional deficiencies and physical symptoms associated with starvation while 

overweight and obesity are commonly perceived to be associated with excessive 

consumption and inactivity.
6
  However, a case report published by Dietz of a 7-year-old 

obese girl in 1995 initiated a change in perceptions of the relationship between food 

insecurity and obesity.  The child’s mother described household food shortages in spite of 

receiving food assistance and Aid for Families with Dependent Children, which 

prevented her from purchasing foods needed to reduce her daughter’s weight.  Dietz 

suggested a paradoxical relationship between food insecurity and obesity could exist “as 

an adaptive process to food shortages whereby increasing the consumption of 

inexpensive energy dense foods, results in increasing body mass”.
17

   

 

The literature reveals many similarities between food insecurity and obesity with both 

having the highest prevalence among women 
5,15

 and ethnic minorities,
5,18

 and a higher 

prevalence of both associated with low socioeconomic status.
19,20

  Food insecurity and 

obesity have also been reported to occur simultaneously in the same individuals as well 

as in members within the same household particularly among those with low food 

security rather than very low food security.
14,16

  However, other studies have found no 

association between food insecurity and obesity when other factors such as income, 

education, ethnicity, etc are controlled 
12,21

 or when food insecurity is persistent or severe 

in nature.
14,22

  This suggests that other factors occurring in conjunction with food 

insecurity may be playing a role in the food insecurity-obesity paradox. 

 

Stress & Emotional Eating as Moderators of the Food Security-Obesity Relationship 

 

Behaviors such as making food choices can be impacted by psychosocial factors such as 

stress, anger, depression, and anxiety.  Stress has been defined as the demands between 

individuals and their internal and external environment that influence behavior.
23

  

Individuals’ cognitive appraisal or perception of their experiences as being stressful 

depend on whether they perceive the experience as exceeding their resources or their 

ability to cope.
24

  Eating in response to stress has been well-documented in the health and 

psychology literature.
25-27

  The inability of individuals to satisfy needs successfully may 
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be perceived as a stressor and individuals may engage in emotional eating as an 

alternative to fulfill their needs.
27

  Emotional and stress responses to life events, either 

directly or indirectly, have been associated with abnormal eating behaviors and have been 

shown to affect food consumption and body weight.
28,29

  Stress, as a psychosocial factor, 

has been identified as one of the predictors of relapse and overeating among dieters.
30 

 

The food insecurity/obesity relationship may be explained by food insecurity experiences 

associated with stress and in turn the impact of stress on eating behavior.  Individuals in 

food insecure households may be more vulnerable to negative effects such as feelings of 

anxiety, loss of control, family dysfunction, and psychological impairment.
31

  Individuals 

from households that experience food insecurity have reported anxiety and preoccupation 

with food.
8,9,32

  These stress-related food insecurity experiences may prompt individuals 

to develop food-related behaviors such as emotional eating when food is in adequate 

supply that contribute directly or indirectly to overweight and obesity.  At least one study 

found that children who had experienced food insecurity reported eating as much food as 

possible when it was available in anticipation of not having sufficient food later.  While 

this study did not measure perceived stress among the children, their accounts of the 

experience of food insecurity suggested that stress was commonly related to their 

family’s food situation and influenced their eating behaviors.
32

  It is theoretically 

plausible that in situations of low food security when low-cost energy dense food is 

available, that emotional eating in response to the stress of uncertain resources occurs.  

Studies exploring the relationship between food insecurity and stress are just beginning to 

emerge. 

 

Two studies documented a relationship between scores on self-reported mental health 

status and food insecurity with poorer mental health status being associated with food 

insecurity.
12,13

  Siefert and colleagues used data from the Women’s Employment Panel 

Study to examine the relationship between food insecurity, measured as food 

insufficiency, and physical and mental health of African-American and white welfare 

recipients.  They found that women who reported food insecurity in the 1998 panel were 

significantly more likely to meet diagnostic screening criteria for recent major 

depression.
33

  These studies used food security as the predictor variable and mental health 

or depression scores as the outcome variable of interest assuming that food insecurity 

occurred prior to the development of poor mental health status or depression.  

Furthermore, these studies did not directly measure perceived stress. 

 

More recently, Laraia and colleagues used data from the Pregnancy, Infection, and 

Nutrition cohort study to investigate whether psychosocial factors such as stress could be 

predictors of food insecurity.  They included perceived stress, trait anxiety, depression, 

self-esteem, mastery, and locus of control as psychosocial predictors in a logistic 

regression model of food insecurity.  While all the psychosocial variables, except 

depression, had joint influence on reported food security status, perceived stress was 

found to be the predominant indicator.  The authors noted that their results suggest 

women who perceive more stress in their lives were more likely to experience food 

insecurity.
21

  This study combined with those of Stuff and Pheley
12,13

 provide valuable 
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insight into the food insecurity-stress relationship, but do not address the food insecurity-

stress-eating behavior relationship.
 

 

 An early study of food insecurity and food consumption among low-income women 

indicated that as food insecurity worsened, scores on an eating disorders questionnaire 

increased.  However, psychosocial factors such as perceived stress were not measured in 

this study.  Indeed, most studies of food insecurity and food consumption have focused 

on nutrient intakes or food group intakes rather than eating behaviors.
34-36

  It is eating 

behaviors that impact food group and nutrient intakes.  Since the literature suggests that 

eating behaviors associated with obesity can be influenced by stress or other psychosocial 

factors, and stress has been related to food insecurity, it is important to investigate 

whether obesity, stress and food insecurity are linked.  Therefore, the primary objective 

of this study is to examine relationships among food insecurity, stress, emotional eating, 

and obesity.  These relationships will be assessed among a sample of low-income 

caregivers of children attending Head Start using a moderation analysis model.  Since the 

literature indicates that the food insecurity-obesity relationship exists primarily among 

women, we will conduct two sets of analyses.  The first set will examine the research 

questions among the entire sample of caregivers while the second set of analyses will 

examine the research questions among the females in the sample.  The following research 

questions will be assessed: 

 What if any differences exist in BMI among the caregivers at varying food 

security status levels 

 What if any differences exist in perceived stress and emotional eating scores 

among the caregivers at varying food security status levels 

 Does food insecurity predict overweight/obesity 

 Do stress and emotional eating each predict overweight/obesity 

 Do stress and emotional eating moderate an association between food insecurity 

and overweight/obesity 

 

Secondarily, we will examine low-income women’s perception of their own weight status 

in comparison to measured weight status in an effort to inform educational efforts of 

federal food assistance programs such as the Family Nutrition Program and the 

Supplemental Nutrition Program for Women Infants and Children (WIC).  

 

Methods 

 

Sample 

 

A cross-sectional study design was used to answer the research questions.  The research 

was approved by the Human Subject Protection Review Committee at the University of 

Southern Mississippi prior to data collection. Caregivers or guardians attending 

orientation at two local area agencies serving a total of six counties were recruited to 

participate in the study.  To increase participation and reach households who were most 

likely to experience food insecurity, caregivers or guardians with children who received 

free lunch under the National School Lunch Program in primary and secondary schools 
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and/or those who received food stamps in households with children were also recruited 

by work-of-mouth through initial participants.  

 

Survey & Anthropometric Measurement Instruments 

 

A survey instrument was developed to measure household food security, perceived stress, 

and emotional eating using three published instruments with documented reliability and 

validity.  These instruments were the six-item Food Security Scale with the addition of a 

question from the original 18-item food security module that assessed worry or 

uncertainty about having enough food (FSS-7),
38

 the Perceived Stress Scale-10 item 

(PSS-10),
39

 and the Emotional Eating Scale (EES).
25

  Demographic data collected with 

this instrument included educational level, income, race, number of household members, 

marital status, participation in food assistance programs and participation in .  In addition 

participants were asked to report their own height and weight and their perceived weight 

status (underweight, normal weight, overweight or obese). 

 

Participants’ actual height and weight were measured after completing the survey 

instrument.  The researcher or trained research assistants measured participants’ height 

using a Seca portable stadiometer.  Participants’ weights were measured using a Tanita 

Body Fat Analyzer TBF-310 scale (Tanita Corporation of America, Arlington Heights, 

IL).
40

  Body mass index was calculated for each participant using measured height and 

weight. 

 

Data Analysis 

 

Means, standard deviations and frequencies were used to describe the sample with regard 

to demographic characteristics, food insecurity rates, perceived stress and emotional 

eating.  Food security status was determined using methods described in the Guide to 

Measuring Household Food Security, Revised.
38

 USDA classifies as food secure 

households who affirm 2 or fewer food security items on the 6-item scale.  However, it is 

not known if the relationship between food insecurity and the outcome variables in this 

study is linear.  In addition, research indicates that overweight or weight gain may be 

more likely in marginal or low food secure categories compared to food secure or very 

low food secure categories.
41

  Therefore for the analytic purposes of this study, three 

dummy variables were used: one representing marginal food security (defined as food 

security raw score 1-2), low food security (defined as food security raw score 3-5), and 

very low food security (defined as food security raw score >6).  Food security raw scores 

of zero were categorized as food secure and became the reference group.  Subscales of 

emotional eating, representing overeating in response to three distinct emotional states, 

anxiety, depression, and anger, were determined using methods described by Arnow, 

Kenardy, and Agras.
25

  Perceived stress scores were determined according to methods of 

Cohen et al.
39 

 

To assess differences in BMI, stress, and the three subscales of the emotional eating scale 

among varying levels of food security status, ANOVA was used. Participants were 

segregated by four categories of food security status (secure, marginally secure, low 
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secure, and very low secure) and the means of the dependent variables were compared at 

each level of food security.    

 

a moderation analysis using the analytic procedures described by Baron and Kenny 

[Baron, Kenny, 1986] was utilized to answer the research questions related to inter-

relationships among food security, stress, emotional eating and BMI and clarify the 

extent to which each psychological variable, if any, might have been influencing the 

relationship between food insecurity and BMI.  In short, food security status represented 

by the three dummy variables was entered in the regression model first.  Next the 

perceived stress score and the three subscales of the emotional eating scale were entered 

into the regression.  Finally, the interaction terms for stress and each of the three 

subscales of the emotional eating scale were entered into the regression.   

 

Chi Square analysis was used to compare the participants’ perceived weight status to 

their measured weight status.  For all analyses, significance was determined by a p-value 

< 0.05.  All data management and analyses were performed using SPSS version 13.0 

[SPSS Inc., Chicago, IL]. 

 

Results 

Demographic Characteristics 

 

A total of 690 parents/guardians agreed to participate in the study.  Participants were 

excluded from the analysis if they indicated they were under the age of 18, submitted 

incomplete surveys or did not complete anthropometric measures, stated they were 

pregnant, or stated they were administrative employees of.  The analytic sample used for 

the first set of analyses consisted of 634 participants with complete data.  Mean age of the 

sample was 31.54 (SD = 10.02).  Mean BMI was 32.12 (SD = 8.93).  Table 1 provides 

other sociodemographic data about the initial sample.   

 

Table 1. Characteristics of the study sample  

 

Characteristic                                              n          Percentages___ 

Sex 

     Male           7                1.1 

     Female       627   98.9 

Race      

African-American             531          83.8 

Caucasian               93          14.7 

Hispanic, Asian, Native American, & 

Other ethnic groups                        8                1.3 

Participants’ education Level  

< High school graduate           335          52.8 

> High school education           296          46.7 

Number within the household 

5 members or less            536          84.6 

    6 members or more             80               12.6 
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Household Income 

Household income less than $20,000                473            75.3 

Household income more than $20,000         144          23.5 

Marital Status 

Single, separated, widowed or divorced              399                63.0 

Married or sharing household with a partner                234                  36.9 

Participation in food assistance programs
1
 

     Head Start                 514              81.1 

Food Stamps                        252          39.7 

Child participating in NSLP receiving free meals             290          45.7 
 

1
Participants could report all programs in which they participated. 

 

The household food security status of the sample is given in Table 2.  Considering the 

USDA classification of households who answer two or fewer of the food security items in 

the affirmative as food secure, 63.6 % of the sample would be considered food secure.  

However approximately half of these could be classified as fully food secure based on 

affirming none of the food security items.  Means and SD for scores on the Perceived 

Stress scale and each of the subscales on the Emotional Eating scale are given in Table 3. 

 

Table 2. Household Food Security Status 

Household Food Security Status n Percentage 

Food secure 206 32.5 

Marginally food secure 199 31.4 

Low food secure 168 26.5 

Very low food secure  61  9.6 

 

Table 3. Means and SD for scores on the perceived stress scale and each of the subscales 

of the Emotional Eating Scale 

Scale Mean SD 

Perceived Stress1 18.95 6.20 

Emotional Eating   

       Anger/Frustration2 10.87 8.68 

       Anxiety3  8.47 6.45 

       Depression4  6.58 4.44 

1Possible range of scores = 0-40 with higher scores indicating more perceived stress 

2Possible range of scores = 0-44 with higher scores indicating more eating related to 

anger 

3Possible range of scores = 0-36  with higher scores indicating more eating related to 

anxiety 

4Possible range of scores – 0-20  with higher scores indicating more eating related to 

depression 

 

Chi-square analysis indicated no significant differences among the four food security 

status groups with regard to gender, education level, race, or marital status.  However, chi 

square analysis indicated that food security status was not independent of income.  Those 



 

 

 9 

with incomes less than 10,000 dollars were more likely to report low food security, while 

those in all income categories greater than 19,999 dollars were more likely to report food 

security (data not shown).  Analysis of variance indicated no significant difference 

among food security status categories with regard to age [F(3,630) = 2.11, p=.098].  

However, ANOVA did indicate a significant difference among food security status 

groups with respect to the number of household members [F (3, 612) = 3.58, p = .014].  

Post hoc analysis revealed that very low food secure households reported significantly 

more household members (M = 4.47, SD = 1.72) compared to food secure households (M 

= 3.75, SD = 1.44) p=.007 and low food secure households (M =3.88, SD = 1.45).  In 

addition, ANOVA revealed no significant differences among food security status groups 

with respect to BMI [F (3, 631) = 2.212, p = .086].  Table 4 reports BMIs for each food 

security status category.  For all groups the mean BMI was 30 or greater, which translates 

to a BMI status of obesity.   

 

Table 4.  Means and Standard Deviations for BMI in each Food Security Status Category 

Food Security Status n Mean SD 

Food Secure 206 30.84 8.35 

Marginally Food Secure 199 32.71 9.25 

Low Food Secure 168 32.79 8.90 

Very Low Food Secure 61 32.63 9.53 

 

ANOVA revealed significant differences in mean scores for perceived stress [F(3, 630) = 

37.13, p < .0001] and the three subscales of emotional eating (anger [F(3,631) = 9.84, p < 

.0001] anxiety [F(3, 630) = 8.28, p < .0001], and depression [F(3, 629) = 6.14, p < 

.0001]) among the four food security status categories (Table 5).  Tukey HSD post hoc 

analysis indicated mean perceived stress scores increased as food insecurity increased.  

Tukey HSD post hoc analysis indicated no differences among fully food secure and 

marginally food secure groups with regard to emotional eating related to 

anger/frustration.  However, groups with low food security had higher emotional eating 

related to anger scores as compared to fully or marginally food secure groups.  Mean 

scores for this factor among the very low food secure groups were not different from the 

marginally food secure or the low food secure, but were significantly higher than the 

fully food secure. This trend was also seen for the emotional eating anxiety scores.  Fully 

food secure and marginally food secure groups were not significantly different with 

regards to mean emotional eating related to depression scores.  However the low food 

secure and very low food secure groups had higher mean depression scores compare to 

the fully food secure group, but not compared to the marginally food secure group.  The 

low food secure and very low food secure groups were not significantly different from 

each other. It is possible that this is due to the large standard deviations seen with these 

three subscales.  
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Table 5.  Means and Standard Deviations for Perceived Stress and Emotional Eating 

Subscales (Anger, Anxiety, Depression) by Food Security Status1 

Independent 

Variable 

Food Secure 

  

M          SD 

Marginal Food 

Security 

   M            SD 

Low Food 

Security 

  M           SD 

Very Low 

Food Security 

  M            SD 

Perceived Stress 15.9
a
      6.02   19.2

b
      5.64

 
20.9

c
       5.61   23.1

d
      5.26 

Emotional Eating 

Anger 

 

8.7
a
          8.4 

     

  10.6
a,c

      8.60 

  

13.2
b
       8.46 

   

   12.6
b,c

    8.51 

Emotional Eating 

Anxiety 

 

7.1
a
        6.26 

 

    8.1
a,c

     6.39 

 

  10.1
b
       6.33              

 

   10.0
b,c

    6.46 

Emotional Eating 

Depression 

 

5.7
a
        4.58         

 

    6.4
a,b

     4.13 

 

    7.5
b
     4.40 

 

    7.5
b
     4.51 

1 Means with different superscripts are significantly different from one another at the 

p<0.05 level. 

 

Results of the first regression model examining the association between food security 

status and BMI using dummy coded variables to represent marginal, low and very low 

food security indicated no significant relationships [F(3, 627) = .130, p = .942].  The 

independent variables stress, emotional eating anger, emotional eating anxiety, and 

emotional eating depression were added to the regression in the second model, and no  

significant relationships were found [F(7, 623) = .330, p = .941].  Likewise, adding 

interaction terms for stress x emotional eating anger, stress x emotional eating anxiety, 

stress x emotional eating depression to the third regression model did not yield significant 

relationships among the independent variables and the dependent variable BMI [F(10, 

620) = .952, p = .485].  The R
2
 and p-values for each model are given in Table 6. 

 

Table 6. R-square and p-values for Moderation Analysis of Relationships among Food 

Security, Stress, Emotional Eating Subscales, Interaction Terms and BMI 

 R
2
 p-value 

Model 1 

(food security status) 

0.001 0.94 

Model 2 

(food security status, stress, 

emotional eating scores) 

0.004 0.94 

Model 3 

(food security status, stress, 

emotional eating scores, 

stress x anger, stress x 

anxiety, stress x depression 

0.01 0.49 

 

The models were repeated while controlling for income and number of persons in the 

household without any significant change in the outcomes of interest. 

 

In the second set of analyses, those caregivers who were male were removed from the 

sample (n=7) so that the analyses could be repeated with only the female caregivers since 

the literature indicates a possible relationship between food insecurity and obesity 



 

 

 11 

primarily occurs among women.  Since the number of male caregivers in the sample was 

very small, we did not expect significant changes in the outcomes of interest.   

 

Mean age of the women in the sample was 31.54 + 10.01, mean BMI was 32.14 + 8.93.  

Descriptive statistics are given in Table 8.  Food security status categories for the sample 

are given in Table 9.  Mean stress and the emotional eating sub-scores are given in Table 

10.   

 

Table 8. Characteristics of the female caregivers in the sample 

 

Characteristic                                              n          Percentages___ 

Race      

African-American             525          83.7 

Caucasian               92          14.7 

Hispanic, Asian, Native American, & 

Other ethnic groups                        8                1.3 

Participants’ education Level  

< High school graduate           330          52.7 

> High school education           294          46.8 

Number within the household 

5 members or less            529          84.4 

    6 members or more             80               12.7 

Household Income 

Household income less than $20,000                469            74.8 

Household income more than $20,000         141          22.5 

Marital Status 

Single, separated, widowed or divorced              394                62.8 

Married or sharing household with a partner                232                  37.0 

Participation in food assistance programs
1
 

     Head Start                 509              81.2 

Food Stamps                        249          39.7 

Child participating in NSLP receiving free meals             286          45.6 
 

1
Participants could report all programs in which they participated. 

 

Table 9. Household food security status of female caregivers 

Household Food Security Status n Percentage 

Food secure 204 32.5 

Marginally food secure 198 31.6 

Low food secure 165 26.3 

Very low food secure  60  9.6 
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Table 10. Means and SD for scores on the perceived stress scale and each of the 

subscales of the Emotional Eating Scale for female caregivers 

Scale Mean SD 

Perceived Stress 18.95 6.21 

Emotional Eating   

       Anger/Frustration 10.81 8.64 

       Anxiety  8.44 6.43 

       Depression  6.56 4.44 

 

The results of chi-square analysis of differences among food security status categories 

were similar to that of the entire sample as was the results of ANOVA assessing 

differences in mean age by food security status category (data not shown).  ANOVA 

revealed a significant difference in number of household members among the food 

security status groups [F(3,605) = 3.36, p=.019].  Post hoc analysis of this data revealed a 

higher mean number of people in the very low food secure group (M = 4.46, SD = 1.73) 

compared to the food secure group (M = 3.76, SD =1.45). Again, ANOVA revealed no 

significant differences in BMI among the food security status categories for these women 

[F(3,623) = 2.48, p=.060] (Table 11). 

 

Table 11. Means and Standard Deviations for BMI in each Food Security Status Category 

Food Security Status n Mean SD 

Food Secure 204 30.75 8.34 

Marginally Food Secure 198 32.68 9.26 

Low Food Secure 165 32.93 8.91 

Very Low Food Secure 60 32.87 9.41 

 

ANOVA conducted to assess differences in perceived stress and the three sub-scales of 

emotional eating (anger/frustration, anxiety, depression) by food security status category 

again showed significant differences [F(3,623)=37.37, p<.0001; F(3,623)=9.19. p<.0001; 

F(3,622)=7.67, p<.0001; F(3,622)=5.79, p=.001 respectively] and, as expected, these 

were in the same direction and magnitude as those found when the entire sample was 

included in the analysis with the exception of perceived stress among low and very low 

food secure groups(Table 12). Post-hoc analysis revealed that mean perceived stress 

scores for low and very low food secure groups were not significantly different when 

men were removed from the sample. 

 



 

 

 13 

Table 12. Means and SD for Perceived Stress and Emotional Eating Subscales (Anger, 

Anxiety, Depression) by Food Security Status among female caregivers1 

Independent 

Variable 

Food Secure 

  

M          SD 

Marginal Food 

Security 

   M            SD 

Low Food 

Security 

  M           SD 

Very Low 

Food Security 

  M            SD 

Perceived Stress 15.8
a
      6.02   19.2

b
      5.65

 
21.0

c
       5.62   23.0

c
      5.24 

Emotional Eating 

Anger 

 

8.7
a
          8.4 

     

  10.6
a,c

      8.60 

  

13.1
b
       8.46 

   

   12.3
b,c

    8.40 

Emotional Eating 

Anxiety 

 

7.1
a
        6.25 

 

    8.1
a,c

     6.38 

 

  10.0
 b
    6.35              

 

   9.8
b,c

    6.43 

Emotional Eating 

Depression 

 

5.7
a
        4.59         

 

    6.4
a,b

     4.11 

 

    7.5
b
     4.41 

 

    7.5
b
     4.53 

1Means with different superscripts are significantly different from one another at the 

p<0.05 level. 

 

The final regression models consisted of the same steps as the models used for the initial 

sample, but included only the females in the sample who had complete data for all 

dependent and independent variables. (n=624).  The regression model examining the 

association between food security status and BMI using dummy coded variables to 

represent marginal, low and very low food security indicated no significant relationships 

[F(3, 620) = .138, p = .937].  The independent variables stress, emotional eating anger, 

emotional eating anxiety, and emotional eating depression were added to the regression 

in the second model, and no significant relationships were found [F(7, 616) = .378, p = 

.915].  Likewise, adding interaction terms for stress x emotional eating anger, stress x 

emotional eating anxiety, stress x emotional eating depression to the third regression 

model did not yield significant relationships among the independent variables and the 

dependent variable BMI [F(10, 613) = 1.081, p = .375].  The R
2
 and p-values for each 

model are given in Table 13. 

 

Table 13. R-square and p-values for Moderation Analysis of Relationships among Food 

Security, Stress, Emotional Eating Subscales, Interaction Terms and BMI among female 

caregivers 

 R
2
 p-value 

Model 1 

(food security status) 

0.001 0.94 

Model 2 

(food security status, stress, 

emotional eating scores) 

0.004 0.92 

Model 3 

(food security status, stress, 

emotional eating scores, 

stress x anger, stress x 

anxiety, stress x depression 

0.013 0.38 
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Lastly, chi-square analysis revealed significant differences in women’s perceptions of 

their own weight status classification compared to measured BMI classifications [χ
2
(9, N 

= 629) = 399.29, p <0.0001].  Of the participants who were obese, 76.3% misclassified 

themselves as overweight.  Of the participants who were overweight, 44.9% misclassified 

themselves as normal weight while 54.2% classified themselves correctly (Table14). 

 

Table 14. Perceived Weight Status versus Measured Weight Status  

 Actual Weight Status 

 Underweight Normal Overweight Obese 

Perceived Weight Status n (% ) n (%) n (%) n (%) 

Underweight                     9 (75.0%)  23 (16.8%) 1 (0.8%)  6 (1.7%) 

Normal   3 (25.0%) 100 (73.0%) 53 (44.9%) 28 (7.9 %) 

Overweight 0 (0.0%)  13 (9.5%) 64 (54.2%) 271 (76.3%) 

Obese 0 (0.0%) 1 (0.7%) 0 (0/0%)   50 (14.1%) 

 

 

Discussion & Policy Implications 

 

This discussion focuses on the females in the sample of Head Start caregivers due to the 

very small number of males in the initial sample.  Our sample of low-income women 

with children attending Head Start or receiving free/reduced school meals or food stamps 

was predominantly African American, living without a partner.  A little over 50% of 

respondents had less than a high school education.  In this high risk population of 

women, food insecurity rates were quite high.  Using the traditional USDA definition of 

food security based on the number of affirmative responses to the food security items, 

approximately 64% of the respondents were food secure.  Another 26% were classified as 

low food secure and 9.6% were classified as very low food secure.  In comparison, 

prevalence estimates for similar groups in the US during the year 2005 indicate that 

households with children under 6 years of age experience rates of low food security and 

very low food security at 12.9% and 3.9% respectively.  Likewise, female headed 

households in the US experience low food security and very low food security at rates of 

22.2% and 8.7% respectively while black households experience these conditions at rates 

of 22.4% and 8.6%.
7
 One possible influencing factor in these high rates of food insecurity 

could be that these data were collected approximately one year after hurricane Katrina 

struck Mississippi.  However, Mississippi has consistently ranked in the top three states 

with high two-year averages for food insecurity.  So while the impact of hurricane 

Katrina may be influencing some of the estimates, the estimates are not solely attributed 

to that natural disaster.  It is surprising that only 39% of the population participated in the 

food stamp program considering the high rates of food insecurity.  Policy makers and 

agency directors may wish to use this information to focus nutrition assistance program 

awareness efforts in these areas.  

 

In this study, we were interested in describing possible relationships among food security 

and psychosocial characteristics that have been associated with eating behaviors and 

body weight in previous research.  Indeed we found that stress scores increased from 

food secure to marginally food secure to low food secure. However, there was no 
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difference in perceived stress scores of the women in the low food secure and very low 

food secure groups.  Laraia et al reported that women from food insecure households had 

higher scores on the perceived stress scale as well.
43

  However, the mean scores for the 

emotional eating subscales at various levels of food security did not increase in a linear 

fashion.  The fully food secure and marginally food secure groups were not different in 

regards to emotional eating scores, however the very low food secure group was not 

different from the marginally food secure group with respect to all three emotional eating 

subscales.  The low food secure group was different from the fully food secure group on 

all emotional eating subscales, but this was not a consistent finding when comparing 

them with the other two food security categories.  We are not aware of other studies that 

have investigated emotional eating in relation to food security status.  However, 

qualitative research with children from food insecure households indicates that stress and 

other emotions such as anxiety may play a role in the development of eating behaviors 

that could, if maintained into young adult and adult years, foster excessive weight gain.
32

  

Further research is needed to clarify these findings. 

 

Previous research has revealed a paradoxical association between food insecurity and 

overweight/obesity status among women
14

 or among those experiencing marginal or low 

food security rather than very low food security.
16,41

  Others however, have found this 

association to become non-significant when demographic factors such as income or 

education were controlled.
12,21

  In the present study, we found no differences in BMI 

among food security status categories.  Likewise, regression analysis did not reveal an 

association between BMI and food security status when dummy variables representing 

marginally food secure, low food secure and very low food secure were used as predictor 

variables.  Furthermore, the moderation analysis revealed no association among the 

psychosocial variables or their interaction terms and BMI.  It is likely that the high rate of 

obesity across all food security status categories is one reason for these non-significant 

findings.  Over 75% of this sample was overweight or obese.  This likely attenuated any 

differences based on food security status that may have existed.  If eating habits are being 

developed in response to severe resource constraints early in life in this population as 

suggested by qualitative research with children
32

 it is important for policy efforts to be 

directed to alleviating household food insecurity among families of young children in an 

effort to prevent obesity later in adulthood.  Further research of a longitudinal design in 

this population is needed to understand the development of eating habits in response to 

household food insecurity. 

 

Finally, the interesting findings from this study relate to the misclassification of weight 

status by the female participants.  Over 75% of the women who were obese misclassified 

themselves as overweight.  Forty-five percent of overweight women misclassified 

themselves as normal weight.  It is very possible that the term “obese” has such negative 

connotations that few women would classify themselves as being in that category of 

weight status.  In previous research with a similar population and in a small study with 

college students, obese participants were more likely to classify themselves as overweight 

rather than obese.
44,45

  Also, cultural perceptions among African American women of 

acceptable body weights may vary in this group from those of the majority population 

resulting in acceptance of larger body sizes
46

 as the norm.  African American women did 
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make up the majority of our low-income participants.  Directors of agencies involved in 

providing nutrition and/or health education such as WIC, Head Start or the Family 

Nutrition Program need to be aware of these factors in order to provide culturally 

appropriate and sensitive weight management programs. 

 

The limitations of this research include the cross-sectional nature of the data which does 

not allow for causal relationships to be clearly established.  As noted previously, a 

longitudinal approach to studying food insecurity and its impact on weight status and 

other health outcomes is needed for a better understanding of inter-relationships among 

all the potential influences on weight and health.  This would lead to better planning of 

nutrition and health education initiatives and to more focused policy efforts to address 

both obesity and food insecurity. 
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