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Project Summary 

 This study examined the role of food assistance, nutrition education, and mother's 
workforce participation on the dietary patterns of rural households in South Carolina, 
Tennessee, and Virginia. The researchers utilized data collected from participants in the 
Expanded Food and Nutrition Education Program (EFNEP) and the Food Stamp 
Nutrition Education Program (FSNEP) in the three states during the 1999 reporting year. 
Data on intake of foods and nutrients and food-related behaviors were used to compare 
Food Stamp recipients with non-Food Stamp recipients on relative dietary adequacy, 
recommended food-related behaviors, and other factors.  

Additionally, individual states conducted data collection and analyses, which provided 
state-specific information. In Virginia, dietary and food-related behavior data were used 
to compare participants on the effect of workforce participation. South Carolina 
examined the feasibility of using the state’s Electronic Benefits Transfer system (EBT) to 
examine the food purchase patterns of Food Stamp recipients, and to compare these 
purchasing patterns with those of non-Food Stamp participants. Using two different 
instruments, South Carolina and Tennessee researchers explored the nature and extent of 
food insecurity and hunger among EFNEP and FSNEP recipients in those states.  

Introduction 



 According to data released by the U.S. Census Bureau in September 1997, 36.5 
million Americans, or 13.7 percent of the population lived in poverty in 1996 (US Bureau 
of Census, 1997; Lamison-White, 1997). The poverty rate among citizens in the South is 
16% and is the highest among four U.S. regions (US House of Representatives, 1996). 
The South trails behind other regions of the United States in a substantial number of 
measures of quality of life. The 1998 Kids Count Data Book (Annie E. Casey 
Foundation, 1988) reports that of the thirteen states ranking lowest on ten key measures 
of child well-being, ten states are in the South. Zimmerman and Garkovich (1998) noted 
that high welfare dependency is most severe in the South, particularly the rural South, 
due to a variety of factors. These factors include the high cost of basic needs items in the 
rural areas, low wages, and low education and work skills level. 

 

Food Security 

 Food security is defined as access by all people at all times to enough food for an 
active, healthy life. Food security includes, at a minimum, the ready availability of 
nutritionally adequate and safe foods, and an assured ability to acquire acceptable foods 
in socially acceptable ways (Hamilton et al., 1997). The consequences of food insecurity 
on the individual, the family, and society are enormous. The complex issues surrounding 
food insecurity encompass physiological, social, and economic dimensions. Food, or lack 
of it, is a determinant of human development, health, and behavior. Its absence affects a 
community’s economy, taxes its resources, and influences its social policies (Breglio, 
1992).  

 When families do not receive wages that allow them to meet costs of living, 
access to enough nutritious, safe, and acceptable food is difficult. Recent studies suggest 
that at least 30 million Americans, including 11 million children, experience food 
insecurity (Wehler, 1996). Households with children have the highest rates of food 
insecurity and hunger; whereas, households with older Americans and no children have 
the lowest rates. Between 1988 and 1994, the third National Health and Nutrition 
Examination Survey (NHANES III) found that 3.6% of households reported sometimes 
not having enough to eat and 0.5% reported often not having enough eat (Alaimo et al., 
1994). 

 According to results from the 1995 food insecurity survey of the CPS, 7.8% of US 
households were food insecure, 3.3% experienced food insecurity with moderate hunger, 
and 0.8% suffered from severe hunger (US Dept of Agriculture, 1996). The prevalence of 
each category of food insecurity and hunger was highest in inner-city areas, followed by 
areas outside of metropolitan areas; the lowest prevalence was found in suburban areas. 
Prevalence varied across race and household type. When compared to whites, food 
insecurity and hunger was 150% more prevalent among African Americans and 200% 
more prevalent among Hispanics.  



 Poverty places tremendous strains on a household budget, adversely affecting the 
ability to purchase a nutritionally adequate diet (Clancy and Bowering, 1992). When 
families cannot meet the costs of living, choices must be made to meet financial 
obligations. A working single mother must choose among housing, utilities, 
transportation, food, and other expenses. Food may be one of the few expenses she can 
reduce. Families leaving welfare report struggling to obtain enough food. According to a 
Tennessee respondent in a survey about life after welfare (Huffman Bedford Consulting 
Group, 1998), "I’m begging and borrowing to feed these kids." One in six former welfare 
recipients (17 percent) in South Carolina reported the inability to pay for food after 
leaving welfare (South Carolina Department of Social Services, 1998). 

  

Effects of Hunger and Food Insecurity 

 Lack of food, and the subsequent under-nutrition, affects physiological function in 
every stage of the life cycle. Most adversely affected, however, are the fetus, pregnant 
and lactating women, children, and older adults. A large population-based survey by 
Cristofar et al. (1992) documented significant and progressive declines in the amount of 
food consumed from 13 of 14 food groups and in intake of 18 of 19 nutrients as food 
sufficiency status worsened. A small population-based survey conducted in upstate New 
York in 1996 (Kendall et al., 1966) also found that eating patterns became progressively 
more disordered as food insecurity status worsened. 

 Scientific research documents that less-than-optimal diets have a significant 
impact on health, quality of life and longevity. Poor intake of fruits and vegetables and of 
nutrients derived from these foods can predispose persons to greater risk for chronic 
diseases, such as cancer and cardiovascular disease. A variety of nutrients, including 
vitamins A, C, D, and E and iron, zinc, selenium, copper, and magnesium affect the 
immune system (Kubena and McMurray, 1996). Compromises in the intake of these 
important dietary constituents can increase susceptibility to infection. Fourteen percent of 
all deaths have been attributed to poor diets (McGinnis and Foege, 1993). 

 It is well documented that women who begin pregnancy at a higher weight and 
those who have adequate gestational weight gain are more likely to have infants with 
higher birth weights, whereas undernourished women and those with low gestational 
weight gains are more likely to have low-birth-weight babies (Institute of Medicine, 
1990). Low-birth-weight babies are 40 times more likely to die during the prenatal 
period, and those who survive are five times more likely to die in the postnatal period. 
Low-birth-weight babies are also more likely to experience notable developmental delays 
or other illnesses (Institute of Medicine, 1990). 

 Under-nutrition during infancy and childhood affects a child's development 
through a variety of mechanisms. Among the first consequences of under-nutrition are 
retardation of growth and psychomotor development. Undernourished children explore 
their environment less, have shorter bouts of play, and are less attentive to novel and 



social stimuli than more well-nourished children (Levitsky and Strupp, 1997). The nature 
of interactions with their caregivers is altered as well and results in more timid, reserved, 
and passive children. Impaired physical growth due to under-nutrition has also been 
associated with poorer school performance and decreased ability to concentrate, although 
this association is also influenced by the quality of the child's physical and psychological 
environment (Wachs, 1995). These effects of under-nutrition have implications for the 
child's ability to develop the intellectual, interpersonal, emotional, and social skills he or 
she will need to function effectively in society.  

 Older adults, especially those with limited financial resources, are also at 
increased risk of poor health as a result of food and nutrition insecurity. Data from the 
third National Health and Nutrition Examination Survey (NHANES III) suggest that the 
elderly are at particular risk for inadequate diets because of the presence of disease, 
physical disability, inability to chew food adequately, polypharmacy, living alone, and 
limited income. Other factors compromising nutritional status include, poor dental and 
mental health (Alaimo et al., 1994).  

 The nutritional health of the elderly is fundamental to their quality of life and to 
social and health care policies and practices for this population. Compared to whites, 
African-Americans have a higher incidence of diet-related diseases such as hypertension, 
atherosclerosis, stroke, diabetes, and obesity (Anderson, 1988). Lee et al. (1991) 
presented findings on dietary intakes of 2,893 free-living African-American and white 
rural elders residing in 11 southern states. Intakes of African-American men and women 
were below the RDAs for energy. African-Americans more frequently consumed less 
than two thirds of the RDAs for thiamin, riboflavin, folate, calcium, and phosphorus than 
did whites. These authors concluded that the differences between intakes of African-
Americans and whites are more likely due to income than to race. 

 Johnson et al. (1992) reported ethnic differences in nutritional patterns of older 
adults. They found that African-Americans were less likely than whites to eat breakfast or 
use vitamin and mineral supplements. African-Americans tended to report low salt 
intakes, and African-American males consumed more fat, nutrient poor foods, and whole 
milk, but less vitamin C and eggs, than did other race-sex groups. Johnson et al. (1992) 
found that African-American centenarians had the highest nutritional risk among the 
elderly population. 

Food Resource Management and Food Shopping Behavior 

 There is a paucity of research available on the food shopping behaviors of low 
income groups. Existing data are often drawn from larger surveys that do not focus 
specifically on low income households, but on the population as a whole. The majority of 
research concentrates on middle to upper income groups. Several conclusions have been 
drawn regarding the food shopping behavior of low income groups with little research to 
support them. 



 Data from the 1992-93 Consumer Expenditure Survey showed that the food 
expenditures of families receiving public assistance varied widely. In 1978-88, food 
spending by low income households was about 82 percent of the national average. Low 
income households bought $1,076 worth of food per person per year, whereas the 
population as a whole bought about $1,348 per person (USDA, 1993). Low income 
households spent about 74 percent of the national average for fresh fruits and only 65 
percent for beverages other than fluid milk. Eggs were the only major food item on which 
low income households spent more per person. 

 Lutz et al. (1993) have reported that households with limited financial resources 
spent and consumed less per person for almost every major food group. These families 
paid less per unit of food – due partially to buying lower cost brands of foods, buying in 
bulk, and eating at home more often. Furthermore, low income households purchased 
more lower priced red meats and staple items, such as eggs and sugar, that were used to 
make meals from scratch. In contrast, other researchers found higher food costs per 
person, primarily due to limited access to food. A number of constraints, such as a lack of 
transportation, lack of access to a major supermarket, or lack of childcare have been 
noted.  

 Research conducted by the Maryland Food Committee, the Department of Labor, 
and the Commission on Religion in Appalachia, indicated that the poor have more 
restricted access to stores than the non poor, and are often forced to pay higher prices for 
food. They found this particularly true in areas that are largely African-American or 
elderly (Maryland Food Committee et al., 1986). Stores with a wider variety of food and 
more reasonable prices are more often located in higher income areas. 

 Nutrition educators have always believed it is possible, as well as desirable, to 
impact food buying patterns and thus improve the health and well being of low income 
families as a result of nutrition education. If nutrition education programs are to be 
effective in improving the food practices and habits of low income households, then these 
programs need to take into account the factors affecting food shopping patterns of low 
income families. Most households do not buy foods they do not intend to consume. Thus, 
food shopping patterns may also be a measure of household diet quality.  

Food Stamp Program 

 The Food Stamp Program is considered a safety net to protect the nutritional 
health of Americans and families regardless of age or disability. The Food Stamp 
Program helps put food on the table for 9 million households and 22 million individuals 
each day. It provides low income households with coupons or electronic benefits they can 
use like cash at most grocery stores to ensure access to a healthy diet. The current 
program structure was implemented in 1977 with a goal of alleviating hunger and 
malnutrition by permitting low income households to obtain a more nutritious diet 
through normal channels of trade. It provided more than $19 billion in benefits in 1997 
(FRAC, 1998).  



 Despite providing $19 billion in benefits, studies investigating factors affecting 
food consumption of low income individuals have shown little relationship between the 
receipt of food stamps and nutrient intake (Johnson et al., 1981; Lane, 1978; Price et al., 
1978; Whitfield, 1982). There is a dearth of studies examining the effect of the Food 
Stamp Program on nutrient intake of the elderly. The Food Stamp Program increases the 
ability of participants to consume more food and attain a nutritionally adequate diet, 
however, it is uncertain whether elderly Food Stamp recipients actually eat more 
nutritional meals. Hama and Chern (1988) found that the Food Stamp Program had a 
significant effect on nutrient availability in households with elderly members. Akin et al. 
(1985) also found a small but significant effect of food stamp participation on nutrient 
intake, particularly of those participants who also received Supplemental Security Income 
Program or Social Security Program benefits.  

 Survey results consistently show Food Stamp benefits are not sufficient to protect 
many low income families from experiencing hunger (FRAC, 1997). The Third Report 
on Nutrition Monitoring in the United States (Federation of American Societies for 
Experimental Biology, 1995) indicates that individuals receiving food stamps have less 
adequate diets than low income individuals who do not receive food stamps. In addition, 
the report suggests that such risk factors as obesity, hypertension, and high serum 
cholesterol are major concerns for low income individuals and place them at higher risk 
for developing chronic diseases due to inadequate diets. Other researchers (Butler et al., 
1985; and Posner et al., 1987) found that food stamp participation had negligible effects 
on nutrient intake of the elderly. Similarly, Weimer’s (1998) investigation of the elderly 
found no significant relationship between food stamp participation and nutrient intake. 

 The apparent lack of improvement in adequacy of the diets of food stamp 
recipients suggests that food stamp recipients would benefit from nutrition education. 
Since 1986, USDA funds have been available for development and implementation of 
nutrition education programs; however, only twenty-one states have instituted such 
programs (Joy and Doisy, 1996). Nutrition educators have always believed it is possible, 
as well as desirable, to impact nutritional quality of low income adults and thus improve 
their health and well being. If nutrition education programs are effective in improving 
food practices and habits of low income households, then these programs need to take 
into account demographics and other factors, such as participation in the Food Stamp 
Program, which may affect their nutritional status and food security levels (Joy and 
Doisy, 1996). 

 Following welfare reform in Tennessee, researchers found that food stamp 
caseloads declined sharply for a variety of reasons, including poor communication and 
agency errors (University of Memphis, 1998). Little is known about how these changes 
have affected the nutritional status of families and whether the nutritional status of 
families living in rural areas have been affected in the same way as families in urban 
areas. It also is of interest to know if families that report food insecurity are participants 
in the Food Stamp Program. This kind of information will help policymakers determine if 
families leaving welfare rolls have sufficient resources for nutritious foods. This 



information also will help nutrition educators target audiences that need help with food 
resource management behaviors, such as meal planning and shopping economically.  

Effectiveness of Nutrition Education  

The goal of nutrition education is to improve diet-related behaviors for reducing 

chronic disease risks and support healthy growth and development of infants and 
children. Nutrition education interventions have been effective in achieving a variety of 
objectives related to increasing knowledge, changing dietary behavior, and improving 
physiological measures (Randall, 1995). Nutrition education interventions have resulted 
in increased knowledge of the relationship of dietary fat and cardiovascular disease and 
between fruit and vegetable consumption and cancer risk. Furthermore, nutrition 
education programs have helped individuals to improve food buying, meal planning and 
preparation, and food safety practices as demonstrated by several studies with EFNEP 
participants. Nutrition interventions have resulted in increased percentages of people who 
report having their blood cholesterol measured, as well as improvements in blood 
pressure and blood lipid levels. It seems clear that well-designed nutrition education 
programs can successfully increase awareness of the benefits of a nutritious diet, change 
diet-related behaviors, and reduce disease risk. 

  

Objectives 

  

 The nutritional status and food security level of low income individuals and the 
relationships of individual, dietary, and environmental factors are not well understood.  

Providing information on the relationship of socio-economic and other factors to nutrient 
intake and food security is basic to improving the health and well-being of low income 
individuals and families. Information obtained from this study may provide direction to 
EFNEP, FSNEP, and other nutrition education programs for more effective educational 
programming.  

The purpose of the study was to determine if relationships exist between participation in 
the Food Stamp Program and food security, food purchasing patterns, and dietary 
practices. This study examined the relationships of participation in the Food Stamp 
Program, level of food security, and dietary patterns in low income populations. The 
study was designed to: 

1. Compare dietary adequacy indicators and food related behaviors of 
homemakers from Food Stamp households vs. non-Food Stamp 
households prior to nutrition education intervention. 



2. Compare the relative impact of nutrition education on dietary adequacy 
and food-related behaviors of homemakers in Food Stamp households vs. 
those in non-Food Stamp households. 

3. Assess the impact of work status of homemakers of low-income 
households with children on dietary adequacy and food-related behaviors. 

4. Compare levels of food security between Food Stamp households vs. non-
Food Stamp households prior to nutrition education intervention. 

5. Assess the food purchasing patterns and compare between Food Stamp 
households vs. non-Food Stamp households prior to nutrition education 
intervention. 

Methods 

Subjects 

 Subjects in this study were participants in the Expanded Food and Nutrition 
Education Program (EFNEP) or the Food Stamp Nutrition Education Program (FSNEP) 
at Clemson University in South Carolina, The University of Tennessee, and Virginia 
Polytechnic Institute & State University. EFNEP and FSNEP are nutrition education 
programs targeted to low income families and youth that teach families how to make 
healthy food choices, prepare food safely and manage their resources to reduce food 
insecurity. EFNEP focuses on nutrition education for families with children; FSNEP 
focuses on education for families receiving food stamps. EFNEP and FSNEP programs 
are administered by the Extension Service at each university. To be included in the study, 
participants must have received education targeted to adult learners. Individuals receiving 
education through the youth components of EFNEP and FSNEP were not included. 

 In all three states, EFNEP is delivered by paraprofessionals trained by Extension 
agents in Family and Consumer Sciences. When participants receive at least six lessons 
and meet educational objectives, they graduate. Lessons are from a national EFNEP 
curriculum, Eating Right is Basic, developed by Michigan State University (Michigan 
State University, 1998).  

 Delivery of FSNEP varies by state. In South Carolina and Virginia, a series of at 
least six lessons is delivered by paraprofessionals trained by Extension agents. 
Participants graduate when they meet educational objectives. In Tennessee, Extension 
agents and paraprofessionals working with Extension agents deliver one or more lessons 
and do not graduate. Each state develops and/or implements curricula rather than using a 
national curriculum. 

Instruments 

 The following records developed for the national EFNEP Reporting System (ERS 
Version 4.02, CSREES, Washington, DC) were used in this study: 1) Adult Enrollment 
Form (Family Record), 2) Homemaker’s 24-Hour Recall, and 3) EFNEP Survey 
(Behavior Checklist). The Adult Enrollment Form is used to collect demographic 



information such as age of participant, race, and place of residence. The 24-hour recall is 
a standard 24-hour dietary recall form used to record everything participants have eaten 
and drunk in the previous 24 hours and has been used by USDA since 1965 in nationwide 
food consumption surveys (Pao, et al., 1989). The EFNEP Survey is used to provide 
information about participants’ nutrition, food safety, and food resource management 
behaviors. It consists of 10 questions using a Likert-type questionnaire where five 
response options for each statement range from "Do not do" to "Always do." This survey 
was developed by an expert panel of Extension specialists and USDA evaluation 
specialists (EFNEP Evaluation/Reporting System User’s Guide, Version 4.0, 1998) and 
was tested for validity using expert opinion. Focus groups were conducted to test for 
understanding and cultural sensitivity (EFNEP Evaluation/Reporting System User’s 
Guide, Version 4.0, 1998). The reliability coefficient (Cronbach’s alpha) calculated using 
2,984 Virginia participant surveys in 1999 was 0.8032 indicating acceptable internal 
consistency (Cox, 1999). 

 All three states used the same 10 questions on the survey. South Carolina utilized 
the USDA Food Security Scale. In April 1995 the U.S. Bureau of Census implemented 
the first Food Security Supplement to its regular Current Population Survey (CPS). Using 
the 1995 CPS data, a food security scale and a food security status measure were 
developed to describe the food security situation of U.S. households. Based on the 
analysis of the original CPS Food Security Supplement, a "core module" of questions has 
been devised. This 18 item instrument was utilized to assess prevalence and severity of 
food security in the EFNEP and FSNEP population in South Carolina. The data collection 
was conducted during face-to-face interviews with the homemakers. 

 The measurement method uses responses to a series of questions about conditions 
and behaviors known to characterize households having difficulty meeting basic food 
needs. Each question asks whether the condition or behavior occurred during the previous 
12 months and specifies a lack of money or other resources to obtain food as the reason 
for the condition or the behavior (Bickel et al. 1998). 

 Tennessee added five additional questions related to food security drawn from a 
master question database in the national EFNEP Reporting System. One question in the 
10-question set, "How often do you run out of food before the end of the month?" and the 
following five questions corresponded to questions in the USDA’s, Guide to Measuring 
Household Food Security, (Bickel et al., 2000). 

1. In the past month, did you ever have to cut the size of your children’s meals 
because there was not enough money to buy food? 

2. In the past 12 months, I/we couldn’t afford to eat balanced meals. 
3. In the past 12 months, did any adults in your household ever have to cut or skip 

meals due to not enough money? 
4. Do you worry that food will run out before you can buy more? 
5. In the past 12 months, the food I/we bought did not last. I/we didn’t have money 

to buy more. 



Data Collection 

 Data were self-reported and collected from the three records administered when a 
participant enrolled in a program and at the time of graduation. Paraprofessionals 
collected data through face-to-face interviews or directed participants to complete their 
own records. Paraprofessionals were trained by Extension agents to administer the 
instruments and both paraprofessionals and agents were responsible for checking them 
for accuracy. Because Tennessee FSNEP does not use the three records, college students 
participating in an Extension summer internship program were trained by a researcher 
(Janie Burney) to collect data from FSNEP participants. 

 Data collection varied by state according to the objective. South Carolina and 
Virginia used retrospective data collected during 1998-1999 for both EFNEP and FSNEP 
from all participants who graduated from the programs (i.e., those with entry and exit 
records). Tennessee collected prospective data gathered in 1999-2000 in order to include 
data from the additional five food security questions that were not collected in 1998-
1999. For each objective, data were collected as follows: 

Objective 1 

 Participants enrolled in EFNEP in South Carolina, Tennessee, and Virginia, were 
combined to create one group of EFNEP participants. Similarly participants enrolled in 
FSNEP in South Carolina, Tennessee, and Virginia were combined to create one group of 
FSNEP graduates. 

Objective 2 

 Participants who graduated from EFNEP in South Carolina and Virginia were 
combined to create one group of EFNEP graduates. The same was done for FSNEP 
participants in South Carolina and Virginia. 

Objective 3 

 Only Virginia added an additional question related to work status (i.e., whether or 
not the participant had a job outside the home) on the Adult Enrollment form. 

Objective 4 

 All three states collected pre- and post-data on food security using question three 
on the EFNEP Survey, "How often do you run out of food before the end of the month?" 
South Carolina utilized the USDA food security scale to assess the level of food security 
of 1,279 EFNEP and FSNEP (participants prior to intervention) in the state. Tennessee 
collected entry data from an additional five questions described under the instruments 
section. Tennessee data was collected from a random sample of 342 EFNEP and FSNEP 
participants, 200 who received food stamps and 155 who did not receive food stamps 



 Data collected by paraprofessionals and student interns were entered into ERS by 
county and/or state clerical staff according to procedures described in the ERS User’s 
Guide (CSREES, 1998). All data entry staff were trained by Extension agents and/or the 
state EFNEP/FSNEP leaders. After entry at the county level, data were retrieved in dbf 
files and exported to state EFNEP/FSNEP offices where they were converted to SPSS 
files using the Statistical Package for the Social Sciences (SPSS 10.0 for Windows 1999, 
Inc., Chicago, IL) and merged into state files.  

Objective 5 

Researchers in South Carolina were interested in gathering and comparing information on 
food expenditures and food consumption among Food Stamp participants and non-
participants. Through interviews with the South Carolina EBT office, the Food and 
Nutrition Service (FNS), and several supermarket chains serving South Carolina, the 
researchers assessed the feasibility of using Electronic Benefits Transfer (EBT) data as 
the data source.  

EBT is an electronic system that allows a client to authorize transfer of their government 
benefits from a federal account to a retailer account to pay for products received. EBT is 
currently used in many states to issue Food Stamp and other benefits. About 47 percent of 
food stamp benefits are currently issued by EBT. The EBT systems amass a considerable 
amount of information about its clients. In addition to name, home address, and social 
security number, an EBT program may also accumulate information on where a client 
obtained benefits, the amount of benefits are awarded, and when.  

Through the use of the EBT data, it is possible to examine relationships between recipient 
and household characteristics and what types and quantities of food items are being 
purchased with Food Stamp benefits. Despite the availability of the data, and the 
willingness of the state EBT office to cooperate in the project, some difficulties were 
encountered, which ultimately prohibited the use of the data for this research project. 
Specific difficulties include: 

o Willingness of food retailers to provide the data – many were not willing, 
noting the value of this data to marketers.  

o Cost to obtain the data was prohibitive, approximately $35,000 per chain. 

The researchers, therefore, employed an alternative method of data 
collection –  

collection of household food purchase cash register receipts. This method is relatively 
low cost and has been used successfully used to assess food consumption patterns 
(Dewalt et al. 1990; Gerace, 1986). 

 The sample consisted of 459 homemakers enrolled in the 2000 reporting periods 
of EFNEP and FSNEP in South Carolina. The homemakers who participated in the study 
did so prior to receiving the educational lessons. Of the 459 subjects, 58% were Food 



Stamp recipients, 77% African American, and 23% Caucasian. The EFNEP and FSNEP 
nutrition educators provided the subjects a collection packet with instructions on how to 
collect cash register tapes and keep logs of food eaten away from home, foods from home 
production, foods from household stores, foods from gifts, and foods purchased from 
stores without itemized receipts. Subjects were instructed to collect receipts and record 
other foods in the logs for a month.  

 The questions to be answered included: 

• How are Food Stamps used across major food group categories, and how does this 
compare to purchases by non-Food Stamp recipients? 

• To what extent do Food Stamp recipients purchase store-brand items instead of 
major-brand items, and how does this compare to purchases by non-Food Stamp 
recipients? 

Statistical Analyses 

 All statistical analyses were conducted using SPSS 10.0 for Windows and 
Statistical Analysis System Version 8.1 (SAS Institute, Cary, NC). Descriptive statistics 
were used to summarize data on age, race, monthly income, Food Stamp Program 
participation, and employment.  

  

  

Other analyses varied by state and objective as follows: 

Objective 1 

Analyses of entry data for three states were conducted using ANOVA or independent t-
tests to compare mean intake of five food groups (meat, dairy, fruit, vegetables, and 
bread), calories, and nine nutrients (fat, carbohydrate, protein, iron, calcium, vitamin A, 
vitamin B6, vitamin C, and fiber) between food stamp recipients and those who did not 
receive food stamps in EFNEP and FSNEP. Chi-square tests were used to compare 
responses from the EFNEP Survey for food stamp recipients and those who did receive 
food stamps in EFNEP and FSNEP. Comparisons in food and nutrient intake and survey 
responses were made among three age categories using chi-square tests. An α level less 
than or equal to 0.01 was used for analyses. 

Objective 2 

Analyses for three states were conducted using repeated measures ANOVA to compare 
mean intakes of five food groups (meat, dairy, fruit, vegetables, and bread), calories, and 
nine nutrients (fat, carbohydrate, protein, iron, calcium, vitamin A, vitamin B6, vitamin 
C, and fiber) at entry to exit for food stamp recipients and those who did not receive food 



stamps in EFNEP and Virginia and South Carolina FSNEP. The McNemar chi-square 
test was used to compare responses from the EFNEP Survey at entry and exit for food 
stamp recipients and those who did not receive food stamps. There were five possible 
responses for the food and nutrition-related behaviors on the EFNEP survey. For the 
statistical analyses, responses to categories one through three were collapsed to form one 
category, undesirable responses, and categories four and five were collapsed to form one 
category, desirable responses. An α level less than or equal to 0.01 was used for analyses. 

Objective 3 

Analyses were conducted using work status with Virginia EFNEP and FSNEP 
participants. ANOVA were used to compare entry and exit food and nutrient intakes of 
participants who worked outside the home to those not working outside the home. Chi-
square tests were used to compare entry and exit responses on the EFNEP Survey of 
participants who worked outside the home to those not working outside the home. An α 
level less than or equal to 0.01was chosen for analyses. 

 
Objective 4 

South Carolina, Tennessee, and Virginia: Responses to the EFNEP Survey question 
related to food security, "How often do you run out of food before the end of the month?" 
were compared for food stamp recipients and those not receiving food stamps using chi-
square tests. An α level less than or equal to 0.01was chosen for analyses. 

South Carolina: The USDA food security instruments were coded and scored. The 
subjects were categorized into groups: food secure, food insecure without hunger, and 
food insecure with hunger. A two-way ANOVA was used to examine the effects of Food 
Stamp participation and Non-Food Stamp participation the demographic variables of 
children in the household and race on the food security categorization. An α level less 
than 0.01 was chosen for analyses. 

Tennessee: Chi-square test cross tabulations were used to examine associations between 
responses of food stamp recipients to two additional food security items (with yes or no 
responses) on the EFNEP Survey at entry to the responses of those not receiving food 
stamps. The strengths of associations between responses to the two questions and 
receiving food stamps were described using the following scale reported by Davis (1971): 

Coefficient Description 
.70 or higher Very strong relationship 

.50 to .69  Substantial relationship 

.30 to .49  Moderate relationship 

.10 to .29  Low relationship 



.01 to .09  Negligible relationship 

 A two-way ANOVA was used to examine the effects of receiving food stamps or 
not receiving foods stamps and selected demographic variables (race; place of residence; 
number of children; number of other adults living in the household; participation in the 
Supplemental Nutrition Program for Women, Infants and Children) on the responses to 
three additional food security items (with 3 or more responses) on the EFNEP Survey at 
entry. An α level less than 0.05 was chosen for analyses. 

Objective 5 

Descriptive statistics (i.e., frequency distributions, percentages, means, and standard 
deviations) were calculated. Independent t-tests were used to assess whether differences 
between Food Stamp recipients and non-Food Stamp recipients were statistically 
significant for those variables of food group purchases, store brand purchases and eating 
out in restaurants. An α level less than or equal to 0.01was chosen for analyses. 

Results 

Demographic Background 

Expanded Food and Nutrition Education Program (EFNEP) 

The study included 6969 participants who were enrolled in EFNEP during the 1999 
reporting year. Table 1a provides a demographic description of the study participants at 
entry into the program. The racial distribution of the EFNEP subjects was 3947 (56.6%) 
White, 2771 (39.8%) African American, 173 (2.5%) Hispanic, and 78 (1.1%) other. The 
majority of the subjects (78%) were 19-50 years of age, with the next highest percentage 
(18.4%) in the ≤ 18 years age group. The mean monthly income was $378, with the ≥ 65 
years age group reporting the highest monthly income ($437) and the ≤ 18 years age 
group reporting the lowest monthly income ($126). Food Stamp recipients reported lower 
monthly incomes ($349) as compared to those not receiving Food Stamps ($649). The 
subjects’ participation in Food Stamps varied by age group, with the 19-50 age group 
reporting the highest participation (56.9%) and the ≤ 18 years age group reporting the 
lowest participation (22.0%). Eight percent of the subjects (n=4935) reported working 
outside the home, with the 19-50 age group reporting the highest level of work force 
participation at 9%. This data was collected by Virginia only. 

Food Stamp Nutrition Education Program (FSNEP) 

The study included 3552 participants enrolled in the FSNEP in the 1999 reporting year. 
Table 1b provides a demographic description of the study participants at program entry. 
The racial distribution of the FSNEP subjects was 1538 (43.3%) White, 1865 (52.5%) 
African American, 90 (2.5%) Hispanic, and 59 (1.7%) other. The age distribution 
revealed that the largest age category of subjects was ≥ 65 years of age (48.0%) and19-50 
years of age was the second largest (33.9%). The reported mean monthly income of the 



group was $394, with the ≥ 65 years age group reporting the highest monthly income 
($400) and the ≤ 18 years age group reporting the lowest monthly income ($293). Food 
Stamp recipients reported lower monthly incomes ($379) as compared to those not 
receiving Food Stamps ($524). Participation in the Food Stamp Program varied by age 
group, with the 19-50 age group reporting the highest participation (56.3%) and the ≤ 18 
years age group reporting the lowest participation (35.0%). Slightly more than 3% of 
subjects (n=167) reported working outside the home, with the 19-50 age group reporting 
the highest level of work force participation at 6.3%. Employment data was collected by 
Virginia only. 

Comparison of Intake of Food Groups and Selected Nutrients between 
Food Stamp and non-Food Stamp Recipients at Program Entry 

Expanded Food and Nutrition Education Program (EFNEP) 

Table 2a compares food group and selected nutrient intake of Food Stamp  

households and non-Food Stamp households. No significant differences were noted for 
the majority of food groups and nutrients. Significant differences were noted for two food 
groups and one nutrient. Food Stamp recipients consumed more meat, 2.3 servings (SD ± 
2.5), compared to non-Food Stamp recipients, 2.0 servings (SD ± 1.8). Food Stamp 
recipients consumed less milk, 1.2 servings (SD ± 1.4) than non-Food Stamp recipients, 
1.4 servings (SD ± 1.5). Food Stamp recipients consumed more fat (71.7 grams, SD ± 
54.4) than non-Food Stamp recipients (67.9 grams, SD ± 49.6). 

Food Stamp Nutrition Education Program (FSNEP) 

Table 2b depicts a comparison of food group and selected nutrient intake 
of Food 

Stamp households and non-Food Stamp households. No significant differences were 
noted for the majority of food groups and nutrients. Significant differences were noted for 
fat and energy. Food Stamp recipients consumed more fat (62.4 grams, SD ± 49.4) than 
non-Food Stamp recipients (56.3 grams, SD ± 39.4). Energy intake was also higher for 
Food Stamp recipients, 1565.7 (SD ± 892.3) versus 1490.0 (SD ± 837.7) for non-Food 
Stamp recipients. 

Comparison of Food Stamp and Non-Food Stamp Recipients at Pre-
intervention with Desirable Responses on Food Behavior Checklist 

Expanded Food and Nutrition Education Program (EFNEP) 

Table 3a compares desirable responses on the 10 question food behavior  

checklist between Food Stamp and non-Food Stamp recipients enrolled in EFNEP prior 
to educational intervention. No significant differences were noted in the data for six of 



the 10 food behaviors. For four questions, significant differences were noted between 
responses of Food Stamp household and non-Food Stamp households. Food Stamp 
recipients more often reported planning meals ahead of time (20.3%) than non-Food 
Stamp recipients (18.7%). Food Stamp recipients reported that they ran out of food 
before the end of the month (10.3%) more often than non-Food Stamp recipients (8.2%). 
For the two questions dealing with food safety behavior, a lower percentage of Food 
Stamp recipients (45.7% for item five and 34.0% for item six) reported practicing the 
desirable behavior as compared to non-Food Stamp recipients (47.9% for item five and 
37.5% for item six). 

Food Stamp Nutrition Education Program (FSNEP) 

Table 3b compares desirable responses on a 10 question food behavior  

checklist between Food Stamp and non-Food Stamp recipients enrolled in FSNEP prior 
to educational intervention. Significant differences were noted between responses of 
Food Stamp and non-Food Stamp households for two questions only. A lower percentage 
of Food Stamp recipients (33.7%) reported practicing the desirable food safety behavior 
of proper thawing as compared to non-Food Stamp recipients (44.8%). A lower 
percentage of Food Stamp recipients (9.9%) reported using the Nutrition Facts on food 
labels to make food choices as compared to non-Food Stamp recipients (14.9%). 

  

Comparison of Intakes of Food Groups and Selected Nutrients at Pre 
and Post-intervention for Food Stamp and Non-Food Stamp Recipients 

Expanded Food and Nutrition Education Program (EFNEP) 

Table 4a presents the results of analysis of dietary data collected on participants in the 
Virginia and South Carolina EFNEP programs, with comparisons of entry and exit food 
and nutrient intakes to assess the possible effect of nutrition education. The participants 
were grouped according to whether or not the household received food stamps at the time 
they were enrolled in EFNEP. Within each group, exit intakes of foods and nutrients were 
compared with entry intakes to assess the relative effectiveness of the nutrition education. 
Food stamp recipients were also compared with non-food stamp recipients to determine if 
there was a difference between the two groups regarding the amount of change in dietary 
intake from pre to post-intervention. Dietary factors assessed included servings of the 
groups of the Food Guide Pyramid (Meat/Poultry/Fish/Eggs, Milk/Yogurt/ Cheese, 
Vegetables, Fruits, Bread/Cereals/Pasta, and Fats/Sweets), iron, calcium, vitamin A, 
vitamin C, and vitamin B6, and dietary fiber. 

 Within the Food Stamp Group, there were significant increases from entry to exit 
in all food groups and nutrients measured (P≤ .001). Within the Non-Food Stamp Group, 
there were also significant increases at P≤ .001 for all dietary components. However, it is 



important to note that the significant increase in servings of the Fats/Sweets Group and in 
the total amount of fat may represent undesirable changes.  

 When comparing the two groups on the amount of change made as a result of 
nutrition intervention, there were only two significant differences. The Food Stamp 
Group significantly increased their intake of the fruit and vitamin C above that of the 
Non-Food Stamp Group (P≤ .01).  

Food Stamp Nutrition Education Program (FSNEP) 

Table 4b presents the results of analysis to assess changes that occurred among 
participants in the Virginia and South Carolina FSNEP programs, based on entry and exit 
assessment of food group and nutrient intake, which could be attributable to the 
effectiveness of nutrition education. Similar to EFNEP, the participants were grouped 
according on whether or not the household received food stamps at the time of program 
enrollment. The Food Stamp and Non-Food Stamp groups were assessed for within-
group change from pre to post-intervention and with each other on amount of change for 
foods and nutrients, similar to comparisons described above for EFNEP participants.  

Within the Food Stamp Group, there were significant increases from entry into FSNEP to 
exit in all food groups and nutrients measured (P≤ .001), except for the Fats/Sweets 
Group and total fat intake, which did not show significant change. Within the Non-Food 
Stamp Group, there were also significant increases at P≤ .001 for all dietary components, 
except for fat intake. Unlike the EFNEP participants, FSNEP clients did not appear to 
make the undesirable increases in fats and sweets, while they increased other dietary 
components. 

In comparing the two groups on amount of change made as a result of nutrition 
intervention, there were only two significant differences. The Food Stamp Group 
significantly increased their intakes of the vitamin A and B6 above levels of the Non-
Food Stamp Group (P≤ . 01).  

Comparison of Food Stamp and Non-Food Stamp Recipients on Change 
from Pre to Post-Intervention within Groups and between groups on 
Desirable Responses on Food Behavior Checklist 

Expanded Food and Nutrition Education Program (EFNEP) 
When pre-test scores on the EFNEP Survey were compared to post-test scores, 
participants in South Carolina and Virginia made improvements in several food and 
nutrition-related behaviors (Table 5a). A greater percentage (P ≤ .001) of EFNEP 
graduates planned meals ahead of time, compared prices when buying food, reported 
running out of food less often before the end of the month, shopped with a grocery list, 
refrigerated meat and dairy foods within two hours of serving, thawed frozen food 
correctly, thought of healthy food choices when deciding what to feed their families, 
prepared foods without adding salt, and ate something in the morning within 2 hours of 
waking at exit compared to entry. This was true for food stamp recipients and those not 



receiving food stamps. When the percentages of graduates from EFNEP who received 
food stamps were compared to those who did not receive food stamps, significantly more 
food stamp recipients (P ≤ .001) thawed frozen food correctly.  

Food Stamp Nutrition Education Program (FSNEP) 

Participants in the FSNEP also made improvements in food and nutrition-related 
practices when pre- and post-test scores were compared (Table 5b). A greater percentage 
(P ≤ .001) of FSNEP participates at program exit planned meals ahead of time, compared 
prices when buying food, reported running out of food less often before the end of the 
month, shopped with a grocery list, refrigerated meat and dairy foods within two hours of 
serving, thawed foods correctly, thought of healthy food choices when deciding what to 
feed their families, prepared foods without adding salt, used "Nutrition Facts" on food 
labels to make food choices, and ate something in the morning within 2 hours of waking. 
This was true for food stamp recipients and those not receiving food stamps. When the 
percentages of graduates from FSNEP who received food stamps were compared to those 
who did not receive food stamps, significantly more non-food stamp recipients (P ≤ .001) 
ate something in the morning within 2 hours of waking than those who received food 
stamps.  

Comparison of Intakes of Food Groups and Selected Nutrients for 
Homemakers by Work Status and Children under 12 at Pre-intervention 

Expanded Food and Nutrition Education Program (EFNEP) 

A series of univariate ANOVAs were conducted to assess the impact of work status of 
Virginia homemakers of low-income households with children on dietary adequacy 
indicators. A summary of results is presented in Table 6a. Homemakers with at least one 
child 12 years and under were compared to homemakers without children 12 and under. 
Dietary adequacy indicators were also compared between homemakers who worked 
outside the home versus those who did not work outside the home. Comparisons were 
conducted on the following dietary adequacy indicators: servings of food groups of the 
Food Guide Pyramid (Meat/Poultry/Fish/Eggs, Milk/Cheese/Yogurt, Vegetables, Fruit, 
and Bread/Cereals/Pasta), intake of energy (kcal), total fat, protein, carbohydrate, iron, 
calcium, vitamin A, vitamin C, vitamin B6, and fiber.  

 There were no differences between intake of working and non-working 
homemakers for any of the nutrients except carbohydrate. Carbohydrate consumption 
was significantly higher among those without children (P = .0010). Homemakers without 
children consumed an average of 211gm of carbohydrate per day compared to 192 gm 
among those with children. No other significant differences were found between working 
and nonworking homemakers or between homemakers with children and those without. 

Food Stamp Nutrition Education Program (FSNEP) 



A series of univariate ANOVAs were conducted with homemakers of low-income 
households with children enrolled in the Virginia FSNEP to assess the impact of work 
status of the homemaker on dietary adequacy indicators. Results are presented in Table 
6b. Homemakers with at least one child, aged 12 years or less, were compared to 
homemakers without children 12 years or less. Dietary adequacy indicators were also 
compared between homemakers who worked outside the home versus those who did not 
work outside the home. Comparisons were conducted on the following dietary adequacy 
indicators: servings of food groups of the Food Guide Pyramid (Meat/Poultry/Fish/Eggs, 
Milk/Cheese/Yogurt, Vegetables, Fruit, and Bread/Cereals/Pasta), intake of energy 
(kcal), total fat, protein, carbohydrate, iron, calcium, vitamin A, vitamin C, vitamin B6, 
and fiber.  

Bread/Cereals/Pasta consumption was significantly higher among those homemakers who 
were employed outside the home (P = .0010). Homemakers who were employed outside 
of the home reported eating an average of 5.2 servings of Bread/Cereals/Pasta per day 
compared to 4.6 servings for those who did not work outside the home. 
Bread/Cereals/Pasta consumption also differed with respect to whether homemakers had 
children or not (P = .0010). Homemakers with children consumed 5.0 servings of 
Bread/Cereals/Pasta per day compared to 4.5 servings among those without children 12 
and under. Homemakers working outside the home without children had the highest 
consumption at 5.6 servings per day. This is only slightly below the minimum 
recommendation of 6 servings per day on the Food Guide Pyramid. 

Servings of Fruit were significantly higher among those who were not employed outside 
of the home (P = .0010). Homemakers employed outside the home consumed an average 
of 1.2 servings of Fruit per day compared to 1.3 servings for those not employed outside 
the home. Working and non-working homemakers consumed less than the recommended 
2 to 3 servings of Fruit per day. 

Vegetable consumption was significantly higher among homemakers without children (P 
= .0070). FSNEP participants without children consumed an average of 2.7 servings of 
Vegetables per day compared to 2.4 servings for those with children. 

Carbohydrate intake was significantly higher among homemakers employed outside the 
home (P = .0020). Employed homemakers had an average carbohydrate intake of 216 gm 
compared to 193 grams for those not employed outside the home. Protein intake was 
higher among those employed outside the home. Mean protein intakes for those 
employed versus those not employed were 66 gm and 63 gm respectively. Homemakers 
with children consumed significantly more fat (68.2 gm) compared to those without 
children (59.3 gm). Average caloric consumption was significantly higher (P = .003) 
among those employed outside the home. Those without children who were employed 
outside the home had the highest caloric consumption (1841 kcal). 

Calcium consumption was significantly higher among those employed outside the home. 
However, mean calcium intake for both employed (625 mg) and unemployed (594 mg) 
was well below the RDA for calcium. Iron intake was higher among those working. 



Mean iron intake among those employed was 12.8 mg compared to 11.6 mg among those 
not employed. 

Vitamin A intake was significantly higher among those who were not 
employed 

outside the home (923 RE) compared to those working outside the home (739 RE). Fiber 
consumption was significantly higher (P = .0010) among those without children (12.3 
gm) compared to those with children (11.0 gm). However, fiber consumption for both 
groups was sufficiently below the recommended daily intake of 25-30 gm. 

Comparison of Working and Nonworking Homemakers with and 
without children under 12 on desirable responses on the Food Behavior 
Checklist at Pre-intervention 

Expanded Food and Nutrition Education Program (EFNEP) 

Investigators assessed the impact of work status of homemakers of low-income 
households with children enrolled in the Virginia EFNEP regarding food-related 
behaviors. Homemakers with at least one child 12 years and under were compared to 
homemakers without children 12 and under. Results are presented in Table 7a. In 
addition, homemakers who were employed outside the home were compared to those not 
employed outside the home. A series of chi-square analyses were conducted to analyze 
differences between the groups. Significant differences were detected for the following 
food-related behaviors: planning meals ahead of time and eating something within 2 
hours of waking up in the morning. A significantly higher number of non-working 
homemakers with children reported planning meals ahead of time compared to working 
homemakers with children (P = 0010). Sixty percent of nonworking homemakers with 
children reported planning meals ahead of time compared to 40% of working 
homemakers with children. No other significant differences in food-related behaviors 
were found between working and nonworking homemakers or between homemakers with 
children and those without. 

Food Stamp Nutrition Education Program (FSNEP) 

Investigators assessed the impact of work status of homemakers of low-income 
households with children on food-related behaviors. Results are presented in Table7b. 
Homemakers with at least one child 12 years and under were compared to homemakers 
without children 12 and under. In addition, homemakers who were employed outside the 
home were compared to those not employed outside the home. A series of chi-square 
analyses were conducted to analyze differences between the groups.  

Significant differences were detected for the following food-related behaviors: planning 
meals ahead of time, comparing prices when buying food, running out of food before the 
end of the month, leaving meat/dairy foods out of the refrigerator for 2 hours or more, 
thawing frozen foods at room temperature, thinking of healthy choices when deciding 



what to feed family, and using "Nutrition Facts" on food labels to make food choices. A 
significantly higher percentage of working homemakers with children reported planning 
meals ahead of time compared to working homemakers without children (P = .0010). 
Almost 70% of working homemakers with children reported planning meals ahead of 
time compared to 34% of working homemakers without children. Conversely, a 
significantly lower percentage of nonworking homemakers with children (33%) reported 
planning meals ahead of time in comparison to nonworking homemakers without 
children (67%). 

Among working homemakers, a higher percentage of those with children (58%) reported 
comparing prices when buying food compared to working homemakers without children 
42%). A significantly higher percentage (70%) of non-working homemakers without 
children reported comparing prices when buying food in comparison to non-working 
homemakers with children (30%).  

Sixty-six percent of working homemakers with children reported running out of food 
before the end of the month compared to 34% of working homemakers without children 
whereas 60% of nonworking homemakers without children and 40% of non-working 
homemakers with children reported that they ran out of food before the end of the month.  

A significantly higher percentage of non-working homemakers without children (76%) 
reported leaving meat/dairy foods out of the refrigerator for 2 or more hours compared to 
nonworking homemakers with children (24%). The percentages were very similar for 
thawing frozen foods at room temperature.  

The majority of non-working homemakers without children reported 
thinking of  

healthy choices when deciding what to feed the family (73%) as well as using "Nutrition 
Facts" on the food label to make food choices (80%). There were no differences between 
working homemakers with and without children on these items on the Food Behavior 
Checklist.  

A Comparison of Demographic Variables and Level of Food Security 
Among Food Stamp and Non-Food Stamp Recipients in South Carolina 
and Tennessee 

South Carolina. Seventy-one percent of all South Carolina EFNEP and FSNEP 
households were food secure during the 12 months ending in August 2000. "Food secure" 
means that they had access, at all times, to enough food for an active, healthy life. The 
remaining 29 percent were food insecure, meaning that at some time during the previous 
year they were uncertain of having, or unable to acquire, adequate food sufficient to meet 
basic needs at all times due to inadequate household resources for food. Of these, 11.6% 
were food insecure to the extent that one or more household members were hungry due to 
inadequate resources at least some of the time during the year.  



Table 8 shows the prevalence of food security, food insecurity, and hunger 
by  

selected characteristics of households in South Carolina. Households with children 
experienced food insecurity at a higher rate than households without children (24 versus 
31%). African American households experienced a higher rate of food insecurity (31.1%) 
than white households (24.1%). Households not receiving Food Stamps experienced a 
higher rate of food insecurity (30.2%) than those households receiving Food Stamps 
(27.7%). 

 Tennessee. A random sample of 200 individuals receiving food stamps and 155 
individuals not receiving food stamps were obtained from the population of EFNEP and 
TNCEP participants in Tennessee in 1990-2000. Because of missing data, only 142 of the 
surveys from individuals not receiving food stamps could be analyzed. Data were 
collected from a Family Record, 24-Hour Recall, and EFNEP Survey at the time of 
enrollment in the programs, before any educational intervention. The majority of 
respondents (89.8%) were female, 208 (60.8%) were white, and 128 (37.4%) were 
African-American. One hundred twenty-two (37.6%) lived on farms and rural 
communities, 65 (19.0%) in cities of 10,000 to 50,000 residents, and 155 (45.3%) lived in 
central cities of 50,000 residents or more. One hundred respondents (29.2%) had no 
children, 88 (25.7%) had one child, 83 (24.3%) had two children, and 71 (20.7%) had 
three or more children. One hundred seventy-one respondents (50.0%) reported no other 
adults living in the household, 104 (30.4%) had one other adult, and 67 (19.5%) had more 
than two other adults. Almost one-third of the respondents (32.7%) participated in WIC 
and 230 (67.3%) did not participate in WIC. 

Analyses showed significant associations or differences between individuals who 
received food stamps and those who did not receive food stamps in how they responded 
to five food security questions. Chi-square tests showed a significant, but weak, 
association (P ≤ .000) between whether a family received food stamps and if they had to 
cut the size of their children’s meals because there was not enough money to buy food. 
Similarly, there was a significant, but weak, association (P ≤ .000) between whether a 
family received food stamps and if they reported any adults in their household cutting or 
skipping meals because there was not enough money. Cross-tabulations in Table 8b show 
that proportionately more individuals who did not receive food stamps reported cutting or 
skipping meals compared to those who received food stamps. T-tests showed families on 
food stamps reported more often (P ≤ .000) worrying that food would run out before they 
could buy more, the inability to afford balanced meals, and running out of food with no 
money to buy more compared to those not receiving food stamps.  

ANOVA were performed to examine why participation in the Food Stamp Program made 
a significant difference in household food security. Place of residence was a significant 
factor (i.e., main effect) for these three behaviors (Tables 8c, 8d, 8e). Individuals who 
lived on farms and rural communities reported more often (P ≤ .01) worrying that food 
would run out before the end of the month), the inability to afford balanced meals (P ≤ 
.001), and running out of food and not enough money to buy more (P ≤ .001) compared 



to individuals living in central cities of 50,000 residents or more. Race also was a 
significant factor for two questions. White respondents reported the inability to afford 
balanced meals more often (P ≤ .001) than African-American respondents (Table 8d). 
White respondents also reported more often (P ≤ .05) running out of food and the lack of 
money to buy more compared to African-American respondents (Table 8e). For one 
survey question, the number of adults in the household was the significant factor (Table 
8e). Individuals on food stamps reported more often (P ≤ .01) running out of food and not 
enough money to buy more when they had three or more adults living in the household 
compared to two adults. 

In addition to main effects, there was an interaction between demographic variables and 
participation in the Food Stamp Program. There was an interaction between food stamps 
and residence related to worrying that food would run out before the end of the month (P 
≤ .05), the inability to afford balanced meals (P ≤ .01), and running out of food and not 
enough money to buy more (P ≤ .01). There was a significant interaction (P ≤ .05) 
between the number of children in the family and participation in the food stamp program 
and the following items on the survey: 1) the inability to afford balanced meals and 2) 
running out of food and not enough money to buy more.  

 A Comparison of Food Purchase Patterns and Selected Demographic Variables  

Among Food Stamp Program Recipients and Non-Recipients in South Carolina 

The households represented in the study receiving Food Stamps spent an average of 
$193.67 per month on food purchases, made 7.5 EBT transactions per month on average, 
and redeemed 87.8% of their allotment at supermarkets. Households not receiving Food 
Stamps spent an average of $203.45 per month on food purchases, and made 89.6% of 
those purchases in supermarkets.  

The data, provided in Exhibit 1, reveals information about how are Food Stamps used 
across major food group categories, and how this compares to purchases made by non-
Food Stamp recipients. A product categorization scheme was utilized to describe the 
composition of purchases in Exhibit 1. This scheme characterizes food purchases 
primarily by Food Guide Pyramid food groups, and includes combination foods and 
items listed as snacks. Combination foods include purchases such as pizza and frozen 
dinners. Snack items include chips, cake, candy, and cookies. The data suggests that 
households receiving Food Stamps purchases significantly more snack items and 
combination foods than non-Food Stamp households. 

The data provided in Exhibit 2, reveals information about the extent Food Stamp 
recipients purchase store-brand items instead of major-brand items, and how this 
compares to purchases by non-Food Stamp recipients. The data suggests that with the 
exception of snack foods, Food Stamp recipients purchase more brand name items than 
do non-Food Stamp recipients.  



 Exhibit 3 provides information about the percent of households eating in 
restaurants per month by Food Stamp participation. The data suggests that Food Stamp 
recipients consume more meals away from home than do non-Food Stamp recipients. 

Discussion  

Demographic Background 

Expanded Food and Nutrition Education Program (EFNEP) 

 The target audience for EFNEP is young families with children and women in 
child-bearing years with limited resources. The majority of the subjects enrolled in 
EFNEP (96.4%) were in the19-50 age category and the ≤ 18 years age group, indicating 
that the program reached the target audience. The reported mean monthly income for the 
group was $378, much less than the HHS poverty level of $1420 per month for a family 
of 4. This indicates that the EFNEP is reaching the neediest low income audiences. Food 
Stamp participation varied by age group, with the ≤ 18 years age group reporting the 
lowest participation. This may due to this age group living with parents, and therefore not 
qualifying for food assistance.  

Additionally, the ≥ 65 years age group reported a low participation in Food Stamps. This 
supports the literature suggesting that many elders do not use such federal programs 
(Wellman, et al., 1997). Reasons for non-participation include: may not be poor enough 
to qualify, experiencing difficulties associated with applying for them, a belief that they 
are ineligible, and elderly generally qualify for smaller amounts (Weimer, 1997; 
Wellman, et al., 1997). 

A low percentage of the subjects worked outside the home. EFNEP typically provides 
educational programs during the week between 8:00 AM and 5:00PM. Therefore, many 
of those who are in the workforce could not be enrolled in the educational activities 
provided by EFNEP, and are not represented in this study.  

Food Stamp Nutrition Education Program (FSNEP) 

The target audience for FSNEP is individuals across the life cycle who are recipients or 
are eligible to receive Food Stamps. In the three states in the study, FSNEP educational 
activities complement EFNEP, and therefore in many counties target the those 
individuals not qualified to receive EFNEP, which could explain the large percentage of 
participants who were in the ≥ 65 years age group.  

The reported mean monthly income for the group was $394, much less than the HHS 
poverty level of $1420 per month for a family of 4. This indicates that the FSNEP is 
reaching the neediest low income audiences. Food Stamp participation varied by age 
group, with the ≤ 18 years age group reporting the lowest participation. This may 
partially due to individuals within the ≤ 18 years age group who do not qualify because 
they reside with parents. Additionally, the ≥ 65 years age group reported a low 



participation in Food Stamps. Reasons for non-participation include: not eligible, 
experiencing difficulties associated with applying for them, a belief that they are 
ineligible, and elderly generally qualify for smaller amounts (Weimer, 1997; Wellman, et 
al., 1997). 

A low percentage of the subjects worked outside the home. FSNEP, like EFNEP, 
typically provides educational programs during the week between 8:00 AM and 5:00PM. 
Therefore, many of those who are in the workforce could not be enrolled in the 
educational activities provided by FSNEP, and are not represented in this study.  

Comparison of Intake of Food Groups and Selected Nutrients between 
Food Stamp and non-Food Stamp Recipients at Program Entry 

The data suggests that there are relatively few differences in intake within 

food groups and by selected nutrients between Food Stamp and non-Food Stamp 
households at entry into EFNEP and FSNEP. Food Stamp recipients enrolled in EFNEP 
typically consumed more meat, fat, and less milk than non-Food Stamp recipients. Food 
Stamp recipients enrolled in FSNEP typically consumed more fat and energy than non-
Food Stamp recipients. These data are supported by literature that suggests that food 
stamp participation had negligible effects on nutrient intake of the recipients (Butler et 
al., 1985; Posner et al., 1987; and Weimer, 1998).  

The differences in intake noted in this study may be due to differences in the groups’ 
characteristics and the interaction between these characteristics:  

1. Interpersonal factors which influence food choices – individual 
characteristics that influence behavior, such as knowledge, attitudes, 
beliefs, and personality traits.  

2. Intrapersonal factors – interpersonal processes, and primary groups 
including family, friends, peers, that provide social identity, support, and 
role definition. 

3. Community factors - social networks and norms, or standards, which exist 
as formal or informal among individuals, groups, and organizations. 

Comparison of Food Stamp and Non-Food Stamp Recipients at Pre-
intervention with Desirable Responses on Food Behavior Checklist 

Data suggest that there are relatively few differences in food-related  

behaviors between Food Stamp and Non-Food Stamp households prior to educational 
intervention. A lower percentage of Food Stamp recipients reported desirable behaviors 
in food safety and in using the food label to make food choices. More Food Stamp 
recipients did, however, report that they planned meals ahead of time. Reponses to the 
one item on the survey related to measures of food security reported by all three states 
showed that food stamp recipients more often ran out of food before the end of the 



month. This has been reported before in the Third Report on Nutrition Monitoring in the 
United States (Federation of American Societies for Experimental Biology, 1995). (Note: 
See section titled, "A Comparison of Demographic Variables and Level of Food Security 
Among Food Stamp and Non-Food Stamp Recipients in South Carolina and Tennessee," 
for more discussion on food security findings.)  

  

  

Comparison of Intakes of Food Groups and Selected Nutrients at Pre 
and Post-intervention for Food Stamp and Non-Food Stamp Recipients 

Expanded Food and Nutrition Education Program (EFNEP) 

The EFNEP nutrition intervention is effective in bringing about significant 

improvement in dietary intake among participants receiving food stamps and among 
those who do not receive food stamps. Food stamp recipients are more likely to increase 
their consumption of fruit, and vitamin C as a result of participation in EFNEP. At entry 
the two groups had very similar intakes of fruits and vitamin C and the reason for the 
greater increase among food stamp recipients is not known. However, since fresh fruit 
tends to be well liked, but is relatively expensive, perhaps food stamp recipients viewed it 
as more affordable when they were receiving food stamps. 

Food Stamp Nutrition Education Program (FSNEP) 

The FSNEP nutrition intervention is effective in bringing about significant 

improvements in dietary intake among participants receiving food stamps and among 
those who do not receive food stamps. Food stamp recipients in FSNEP appeared less 
likely to make undesirable increases in their consumption of fat and the Fats/Sweets 
group than the Non-Food Stamp group. This may be due to the fact that the curricula 
used in FSNEP emphasize disease prevention, with a great deal of emphasis being placed 
on reducing fat intake. Participants in FSNEP tend to be older, with a considerable 
portion being aged 50 years or older. It is reasonable to expect that this group would be 
more concerned about reducing their fat intake, both as a result of the educational 
intervention and possible guidance from their physician.  

 Comparison of EFNEP AND FSNEP: 

A comparison of results with EFNEP and FSNEP revealed that the two 

programs were equally effective in bringing about significant improvement in intakes of 
nearly all food groups and nutrients among both Food Stamp and Non-Food Stamp 
recipients. The only differences were that participation in EFNEP seemed to result in 



undesirable increases in fat intake, whereas, participation in FSNEP did not. Also, the 
Food Stamp Group made significantly greater gains on intake of fruits and vitamin C in 
EFNEP and greater gains on intake of vitamin A and vitamin B6. Thus, it appears that 
Food Stamp Recipients may benefit slightly more than Non-Food Stamp Recipients from 
nutrition education in regard to some nutrients; however, both groups are very positively 
impacted by the nutrition education provided by EFNEP and FSNEP.  

Comparison of Food Stamp and Non-Food Stamp Recipients on Change 
from Pre to Post-Intervention within Groups and between groups on 
Desirable Responses on Food Behavior Checklist 

Results from this study suggest that a significant percentage of participants in both 
EFNEP and FSNEP make desirable changes in behaviors that involve nutrition, food 
safety and food resource management practices from the time they enter the programs 
and the time they graduate. It is less clear about differences between participants that 
receive food stamps and those that do not.  

In the case of EFNEP, education on how to shop and the importance of eating breakfast, 
resulted in more desirable changes in the group that received food stamps compared to 
the group that did not receive food stamps. While education on label reading resulted in 
more food stamp participants who read food labels than participants who did not receive 
food stamps. 

For FSNEP participants, education on planning meals ahead of time, comparing prices 
when buying food, thinking of healthy food choices for meal planning, preparing foods 
without adding salt, and label reading resulted in desirable practices among more food 
stamp recipients compared to those who did not receive food stamps. However, education 
related to the importance of eating breakfast resulted in an increase in participants who 
reported eating breakfast when they did not participate in the Food Stamp Program 
compared to participants who did participate. One possible explanation for this is income. 
The median income for FSNEP participants receiving food stamps in all three states was 
$380 a month compared to $500 for participants not receiving food stamps. It is possible 
that families not receiving food stamps have a higher income than families that do receive 
food stamps and can more easily afford to eat breakfast. 

For both EFNEP and FSNEP, significant improvements were made in the one food 
security measure, running out of food before the end of the month. However, there no 
significant differences between the group receiving food stamps and the group not 
receiving food stamps. It approached significance (P≤ .05) for the FSNEP individuals. 

Comparison of Intakes of Food Groups and Selected Nutrients for 
Homemakers by Work Status and Children under 12 at Pre-intervention 

Expanded Food and Nutrition Education Program (EFNEP) 



Those without children tended to eat a little healthier than those with children, but the 
differences did not reach significance at P ≤ .01. One possible explanation may be that 
those with children compromised their own eating habits for the sake of their children if 
resources to purchase foods are inadequate. Interestingly, monthly income and monthly 
food costs were significantly higher among homemakers with at least one child age 12 
and under. Average monthly income for those with children was $674.00 compared to 
$451.00 for those without children. Similarly, homemakers with children had reported 
monthly food costs of $237.00 compared to $174.00 for those without children 12 and 
under. 

Food Stamp Nutrition Education Program (FSNEP) 

Those without children also tended to eat a little better in comparison to those with 
children. Homemakers without children had a higher consumption of vegetables and fiber 
and lower fat intake compared to homemakers with children. One possible explanation is 
that those with children compromise their own eating habits for the sake of their children 
when their resources to purchase foods are inadequate. Interestingly, monthly income and 
monthly food costs were significantly higher among homemakers with at least one child 
age 12 and under. Average monthly income for those with children was $553 compared 
to $454 for those without children. Similarly, homemakers with children had reported 
monthly food costs of $219 compared to $118 for those without children 12 and under. 

In general, working homemakers ate healthier than non-working homemakers. Working 
homemakers consumed more Bread/Cereals/Pasta, carbohydrate, protein, iron, and 
calcium. In addition, working homemakers consumed approximately 200 more calories 
per day. Conversely, non-working homemakers had higher intakes of Fruit and vitamin 
A. These differences may be attributed in part to the higher incomes of working 
homemakers who would have more money to spend on food.  

Comparison of Working and Nonworking Homemakers with and 
without children under 12 on desirable responses on the Food Behavior 
Checklist at Pre-intervention 

Expanded Food and Nutrition Education Program (EFNEP) 

Working outside the home appeared to negatively influence the ability of homemakers to 
plan meals ahead of time. Due to the fact that they are employed outside the home, 
working homemakers with children most likely have less time to spend on planning 
meals ahead of time. 

Food Stamp Nutrition Education Program (FSNEP) 

Working homemakers with children had a higher percentage of desirable responses on 
the Food Behavior Checklist in comparison to working homemakers without children. 
Non-working homemakers without children had a higher percentage of desirable 
responses on the Food Behavior Checklist. One possible explanation may be that non-



working homemakers with children simply have less time to spend on tasks such as 
planning meals and thinking about healthy choices in comparison to nonworking 
homemakers without children. 

A Comparison of Demographic Variables and Level of Food Security 
Among Food Stamp and Non-Food Stamp Recipients in South Carolina 
and Tennessee 

Food insecurity and hunger are conditions resulting from constrained financial resources. 
The level of food insecurity reported in this study is greater than that reported 
nationwide. Food insecurity is six times as prevalent, and hunger eight times as prevalent, 
in households with annual incomes below 185 percent of the poverty line as in 
households with incomes above that line (Andrews et al. 1999). The households surveyed 
had a mean monthly income of $353, which is much less than the HHS poverty level of 
$1420 per month for a family of 4. Therefore, it is reasonable to expect a higher level of 
food insecurity in this very low income population.  

Data from all three states also showed that food stamp recipients more often reported 
running out of food before the end of the month than individuals who do not receive food 
stamps. Results from Tennessee showed that more food stamp recipients reported having 
to cut the size or number of meals than non-food stamp recipients as well as reporting 
worrying about running out of food and the inability to afford balanced meals. This was 
similar to data reported in the Third Report on Nutrition Monitoring in the United States 
(Federation of American Societies for Experimental Biology, 1995.) However, South 
Carolina reported more households not receiving food stamps were food insecure than 
households receiving food stamps. 

Several factors may explain the differences between responses to food security measures 
of food stamp recipients and those who do not receive food stamps. Residence and race 
were two important factors that may explain differences. Tennessee data showed that 
whites living in rural communities reported more food insecurity than African Americans 
living in central cities of 50,000 or more. However, the Third Report on Nutrition 
Monitoring in the United States (Federation of American Societies for Experimental 
Biology, 1995) reported that blacks more than whites were more likely to report often or 
sometimes not getting enough to eat or enough of the kinds of food they wanted to eat.  

The other factor shown in the Tennessee data, number of adults living in the household, 
may further explain why families reported food did not last and they did not have enough 
money to buy more. Those with three or more adults probably consumed more food than 
those with two adults. In addition to residence, race, and number of adults in the 
household, there were also interactions between these variables that explained differences 
between food security for those receiving food stamps and those not receiving food 
stamps that need to be explored. 

One more factor contributing to differences between the groups, may be income. 
Unfortunately, not enough respondents reported income in the Tennessee sample to 



determine how much income accounted for differences in responses of food stamp 
recipients and those not receiving food stamps in responses to food security measures. 
Data for all three states showed that average income was higher for the individuals not 
receiving food stamps, which may mean that their incomes were high enough to partially 
explain why they reported less food security. According to Nord (2000), nationally, food 
insecurity declined by 1.7 percentage points from 1995 to 1999. He attributed this 
entirely to higher incomes in 1999 because food insecurity is closely linked to income. 

A Comparison of Food Purchase Patterns and Selected Demographic Variables  

Among Food Stamp Program Recipients and Non-Recipients in South Carolina 

 Since the subjects represented a specific population, results from the study cannot 
be generalized beyond this group. The analysis results are not intended to be 
representative of Food Stamp purchases or non-Food Stamp purchases in South Carolina 
or elsewhere. However, the data provides useful information when identifying areas for 
educational intervention in EFNEP and FSNEP. All households made purchases that did 
not reflect the recommendations of the Food Guide Pyramid or the Dietary Guidelines for 
Americans. Small insignificant differences exist in the data relative to food purchases by 
food category, with Food Stamp households purchasing significantly more snack and 
combination foods.  

 Purchase of store-brand (i.e, generic) food items is one means by which 
households can stretch their food dollars. However, Food Stamp recipients reported 
purchasing more brand name items. Food Stamp recipients reported eating out in 
restaurants more frequently than non-Food Stamp recipients. Purchasing foods away 
from home is a more costly practice than purchasing foods for consumption at home. 

 Despite these practices, Food Stamp recipients spent less money per month on 
food purchases than did non-Food Stamp recipients. This may be explained by the more 
detailed analysis of the types of purchases that Food Stamp recipients made. For 
example, Food Stamp recipients purchased lower priced red meats, and more eggs. They 
also purchased less fresh fruits and vegetables, which often tend to be costlier than 
canned or frozen products.  

Summary  

This study was designed to compare the dietary adequacy, food related behaviors, and 
purchasing patterns of families receiving food stamps and those not receiving food 
stamps. It examined the effects of nutrition education on both groups. It also looked at 
food security among low-income families to help identify who was more likely to be food 
insecure. 

Overall, there were few differences between the groups in the kinds of foods they 
consumed and their behaviors related to food selection, preparation, and food safety. The 
Food Stamp Program is designed to safeguard the health and well-being of low income 



Americans by providing them with access to a healthy, nutritious diet. Participation in the 
Food Stamp Program generally increases access to food, and therefore, nutrients, to low 
income individuals through increased purchasing power (DeVaney et al, 1991). A study 
reported by Butler and Raymond (1996) suggested that Food Stamps have beneficial 
effects on the adequacy of diets for certain populations. Findings from this present study, 
however, do not support substantial differences between diets of Food Stamp and non-
Food Stamp recipients at the time they enroll in EFNEP and FSNEP. 

There also were few differences between the groups after nutrition education. However, 
both groups consumed more nutritious diets and improved their food-related practices 
when they received nutrition education. Although Food Stamp benefits may have 
increased food purchasing power, Food Stamps do not appear to ensure consumption of 
nutritionally adequate diets. One goal of the Food and Nutrition Services is to help Food 
Stamp recipients bring their food choices and food preparation practices more in line with 
broadly accepted recommendations for healthful eating. Butler and Raymond (1996) 
indicated that adequate income was no guarantee of adequate nutrition, and reported that 
"even rudimentary knowledge of nutrition can increase nutrition intake considerably. 
Results of the present study suggest that low income individuals benefit from nutrition 
education provided through EFNEP and FSNEP. For all participants in the EFNEP and 
FSNEP education, significant increases from entry to exit were made in all food groups, 
nutrients, and food behaviors measured. This study also provided information, which can 
help direct the focus of the educational intervention.  

All Food Stamp recipients would benefit from a long-term, sustained nutrition education 
program, which would complement the income subsidies. Without such a program, 
access to supplemental food through Food Stamps may not promote healthier dietary 
intakes or reduce disease risks. Food Stamp recipients should be able to make informed 
choices based upon nutrition knowledge and an awareness of increased health risk due to 
inadequate or excess food intakes. 

Study findings also indicate that hunger and food insecurity exist among the EFNEP and 
FSNEP audiences. The risk factors of households experiencing food insecurity and 
hunger in South Carolina include: being African American, not receiving Food Stamps, 
and having children in the household. In Tennessee, families receiving food stamps report 
more food insecurity than families not receiving food stamps. White food stamp 
recipients living in rural Tennessee with three or more adults in the household appear to 
be at the greatest risk for food insecurity. Therefore, in Tennessee, it is important that 
sufficient resources for economic assistance and education be allocated to rural 
communities. According to Weber and Duncan (2000) most current policy debates center 
on the urban poor. However, rural adults have less formal schooling and a 
disproportionate amount work at low-skill, low-wage jobs. Unemployment and 
underemployment are higher in rural labor markets compared to urban (Weber and 
Duncan (2000). One effect of this is that food stamp participation rates have not fallen as 
much in rural areas as in urban (Weber and Duncan, 2000). 

Implications 



Learning about the effects of food assistance programs on the dietary patterns, food 
purchase patterns, and level of food security of a low income population reached through 
EFNEP and FSNEP is an important first step in helping researchers and educators to 
understand more about a subgroups within the low income population. Studies need to be 
conducted beyond the scope of this research to provide additional information. Studies 
that include EFNEP and FSNEP populations in other states; low income populations not 
enrolled in EFNEP and FSNEP; and low income populations who are in the workforce. 

 More information needs to be gathered on the effects of welfare reform (i.e., the 
Personal Responsibility and Work Opportunity Act of 1996) on food security, since it has 
introduced fundamental changes in how the United States supports low-income families, 
particularly in rural areas. Rural communities may not have benefited equally with 
metropolitan areas from a strong economy because of persistently high levels of poverty. 
Rural America is typically low in population density and is relatively isolated from urban 
centers, but it is very diverse in terms of ethnicity, migration, and the presence of 
industry. More focus may need to be directed toward rural communities in terms of food 
assistance and how well low-income families access programs. Nord (2000) concluded 
that although higher income resulted in decreased food stamp usage among low-income 
households, decreased access to food stamps rather than decreased need also may explain 
declines in food stamp caseload. When planning nutrition education programs, in 
addition to improving dietary quality, rural communities may need more emphasis on 
how to access the Food Stamp Program and how to spend their food resources wisely. 

 Researchers were not able to utilize the data obtained through the EBT system. 
Using EBT data could provide a better description of FSP and Non-FSP food basket 
transactions observed in the scanner data, including the number and size of food baskets, 
the distribution of food baskets throughout the month, and the content of food baskets, 
particularly the distribution of purchased items across product category. Studies 
examining EBT data would provide a more in-depth description of actual food 
purchasing patterns.  

Additionally, this study did not examine food and nutrition from the perspective of the 
low income population, or provide a contextual understanding of how they perceive the 
role of food and nutrition in their lives. Therefore, another step in the process would be to 
use qualitative research techniques, such as focus group interviews, to better understand 
the target audience. A study which would identify the perceptions and beliefs about food 
choices and healthy eating of low income households would add much to the body of 
literature on this population.  

This step should be undertaken from an ecological perspective. Two key ideas from an 
ecological perspective help direct the identification of personal and environmental 
leverage points for this research project. First, behavior is viewed as being affected by, 
and affecting, multiple levels of influence. Five levels of influence for health-related 
behaviors and conditions have been identified. They are: (1) intrapersonal, or individual 
factors; (2) interpersonal factors; (3) institutional, or organizational factors; (4) 
community factors; and (5) public policy factors (McLeroy et al., 1988). The second key 



idea relates to the possibility of reciprocal causation between individuals and their 
environments; that is, behavior both influences and is influenced by the social 
environment. This multi-level, interactive perspective clearly shows the advantages of 
multi-level interventions, such as those that combine behavioral and environmental 
components. Additional studies which assess the issues from an ecological perspective 
would contribute greatly to the literature. This type of study would elicit attitudes and 
beliefs of the population regarding nutritional practices, food purchasing and preparation, 
food assistance participation and their perceived nutrition information needs; and assess 
institutional, community, and public policy variables which could effect them. 

References 

Andrews, M., Nord, M., Bickel, G., & S. Carlson. Household Food Security in the United 
States, 1999. (1999). Food and Rural Economics Division, Economic Research Service. 
U.S. Department of Agriculture. Food Assistance and Nutrition Research Report No. 8. 

Annie E. Casey Foundation. (1998) 1998 Kids Count Data Book. 

Alaimo, K., McDowell, M.A., Briefel, R.R., Bischof, A.M., Caughman, C.R., Loria, 
C.M., & C.L. Johnson.(1994). Dietary intake of vitamins, minerals, and fiber of persons 
ages 2 months and over in the United States: Third national health and nutrition 
examination survey, Phase 1, 1988-91. Vital and Health Statistics of the Centers for 
Disease Control and Prevention, 258. 

Anderson, V.B. (1988). Aging and hypertension among Blacks: A multi-dimensional 
perspective. In J.S. Jackson (Ed.), The Black American Elderly: Research on physical 
and psychosocial health, New York: Springer, 190-214. 

Bickel, G., Andrews, M., and S. Carlson (1998). The magnitude of hunger: In a new 
national measure of food security. Topics in Clinical Nutrition 13(4):15-30. 

Bickel G, Nord M, Price, C, Hamilton W, Cook J. Guide to Measuring Household Food 
Security, Revised 2000. Washington, DC: US Department of Agriculture, Office of 
Analysis, Nutrition, and Evaluation, 2000. 

Bowens, J., Cox, R.H., Pratt, C., Gaylord, C. (1995). Development of a food practice 
checklist for use with low-literacy homemakers in EFNEP. J Family and Consumer 
Sciences. Summer:35-42. 

Breglio, V.J. (1992). Hunger in America: the voter’s perspective. Lanham, MD: 
Research/ Strategy/ Management (RMS), Inc. 

Butler, J.S., Ohls, J.C., Posner, B. (1985). The effect of the food stamp program on the 
nutrient intake of the eligible elderly. The Journal of Human Resources. 20, 405-420. 



Clancy, K.L., Bowering J. (1992). The need for emergency food: poverty problems and 
policy responses. J Nutr Ed. 24: 12S - 17S. 

Cristofar S.P., Basiotis P.P. (1992). Dietary intakes and selected characteristics of women 
ages 19-50 years and their children ages 1-5 years by reported perception of food 
sufficiency. J Nutr Ed. 2(24):53-58.  

Cox RH. Unpublished data. Blacksburg, VA: Virginia Polytechnic University, 1999. 

Davis JA. Elementary Survey Analysis. Englewood Cliffs, NJ: Prentice-Hall, 1971. 

DeVaney B, Moffitt R. Dietary effects of the Food Stamp program. Am J Agr Econ. 
1991; 23:202-211. 

DeWalt K.M., D’Angelo S., McFadden M., Danner W., Noland M., & Kotchen J.M. The 
use of itemized register tapes for analysis of household food acquisition patterns 
prompted by children. J Am Diet Assoc. 1990; 90:559-562. 

Eating Right is Basic, Third Version. Lansing, MI: Michigan State University; 1995. 

EFNEP Evaluation/Reporting System User’s Guide, Version 4.0. Laurel, MD: 
Cooperative Extension System, US Department of Agriculture, 1998. 

Federation of American Societies for Experimental Biology, Life Sciences Research 
Office. (1995). Third Report on Nutrition Monitoring in the United States. Washington, 
D.C.: U.S. Government Printing Office. 

Food Research and Action Center (FRAC) (1997). Community Childhood Hunger 
Identification Project: a survey of childhood hunger in the United States. Washington 
D.C. 

Gerace, T. (1986). The descriptive sales slip: A dietary assessment tool on the horizon. J 
Am Diet Assoc. 86:515-516. 

Hama, M., Chern, W.S. (1988). Food expenditures and nutrient availability in elderly 
households. The Journal of Consumer Affairs. 22, 3-19. 

Hamilton, W.L., Cook, J.T., Thompson, W.W., Buron, L.F., Frongillo, E.A., Olson, 
D.M., Wehler, C.A. (1997). Household Food Security in the United States in 1995. 
Washington, D.C.: US Department of Agriculture Food and Consumer Service. 

Huffman Bedford Consulting Group, Inc. (1997) About the Children: A Study of Families 
First, prepared for the Tennessee Department of Human Services, Nashville, TN, pages 
17 and 18. 



Institute of Medicine. (1990). Nutrition During Pregnancy. Washington, DC: National 
Academy Press. 

Johnson, M.A., Brown, M.A., Poon, L.W., Martin, P., Clayton, G.M. (1992). Nutritional 
patterns of centenarians. International Journal of Aging and Human Development. 34(1): 
57-76. 

Johnson, S.R., Burt, J.A., Morgan, K. (1981). The food stamp program: Participation, 
food cost, and diet quality for low income households. Food Technology. 60-69. 

Joy, A.B., Doisy, C. 1996. Food stamp nutrition education program: assisting food stamp 
recipients to become self-sufficient. J Nutr Ed. 28:123-126. 

Kendall A, Olson C.M., Frongillo E.A. (1996). Relationship of hunger and food 
insecurity to food availability and consumption. Journal of the American Dietetic 
Association. 96:1019-1024. 

Kubena K.S., McMurray D.N. (1996). Nutrition and the immune system: a review of 
nutrient_nutrient interactions. Journal of the American Dietetic Association. 96: 1156-
1164.  

Lamison-White, L. (1997). U.S. Bureau of the Census, Current Population Reports. 
Series P60-198, Poverty in the United States: 1996. Washington, D.C.: U.S. Government 
Printing Office. 

Lane, S. (1978). Food distribution and food stamp program effects on food consumption 
and nutritional achievement of low-income persons in Kern County, California. American 
Journal of Agriculture Economics. 60, 108-116. 

Lee, C.J., Tsui, J., Glover, E., Glover, L.B., Kumelachew, M., Warren, A.P., Perry, G., 
Godwein, S., Hunt, S.K., McCray, M., & Stigger, F.E (1982). Evaluation of nutrient 
intakes of rural elders in eleven southern states based on sociodemographic and life style 
indicators. Nutrition Research, 36, 1032-1045. 

Levitsky D.A., Strupp B.S. (1997). The Enduring Effects of Early Malnutrition: A 
History and aPerspective. Ithaca, NY: Division of Nutritional Sciences, Cornell 
University.  

Lutz, S.M., Blaylock, J.R., Smallwood, D.M. (1993). Household characteristics affect 
food choices. Food Review. Washington D.C.: The Service. 16(2) 12-18. 

McGinnis, J.M., Foege, W.H. (1993). Actual causes of death in the United States. 
Journal of the American Medical Association. 270(18): 2207-2212. 



Maryland Food Committee, the Department of Labor and the Commission on Religion in 
Appalachia. (1986). Report of the Working Group on the Appalachian Economic Crisis to 
the Commission on Religion in Appalachia. 

Nord M. Does the decline in food stamp use by rural low-income households represent 
less need or less access? Evidence from new data on food insecurity and hunger. 
Presented at: Rural Dimensions of Welfare Reform: A Research Conference on Poverty, 
Welfare, and Food Assistance. Economic Research Service, USDA. 2000. 

Pao EM, Sykes KE, Cypel YS. USDA Methodological Research for Large-Scale Dietary 
Intake Surveys, 1975-88. Home Economics Research Report no. 49. Washington, DC: US 
Department of Agriculture; 1989. 

Posner, B., Ohls, J.C., Morgan, J.C. (1987). The impact of food stamps and other 
variables on nutrient intake in the elderly. Journal of Nutrition for the Elderly. 6, 3-17. 

Price, D.W., West, D.A., Scheier, G., Price, D.Z. (1978). Food delivery programs and 
other factors affecting nutrient intake of children. American Journal of Agriculture 
Economics. 69-618. 

Randall JS (guest editor; 1995). The Effectiveness and Implications for Nutrition 
Education Policy, Programs, and Research: A Review of Research, Chapters 1-2. Journal 
of Nutrition Education (Special Issue) 1995; 27:284-328. 

Statistical Analysis System (SAS) 8.1 for Windows. Cary, NC: SAS Institute, Inc., 2000. 

South Carolina Department of Social Services (1998). Survey of Former Family 
Independence Program Clients: Cases Closed During April Through June 1997. 

Statistical Package of the Social Sciences (SPSS) for Windows: User’s Guide, Version 
10.0, United States of America: SPSS, Inc., 2000, Chicago, IL. 

Tennessee Department of Human Services (1999). Families First: Two Years of 
Progress. http://www.state.tn.us/humanserv/statisti.html 

US Bureau of the Census (1997). Statistical Abstract of the United States: 1997. 
Washington, DC: US Bureau of the Census. 

US Dept of Agriculture Center for Nutrition Policy and Promotion. (1996). Nutrition 
Action Themes for the United States: A Report in Response to the International 
Conference on Nutrition. Washington, DC. CNPP_2 Occasional Paper. 

US House of Representatives, Ways and Means Committee. Overview of entitlement 
programs: 1996 green book. Washington, D.C.: U.S. Government Printing Office, 1996. 



University of Memphis, Bureau of Business and Economic Research/Center for 
Manpower Studies (1998). Summary of Surveys of Welfare Recipients Employed or 
Sanctioned for Non-Compliance. Memphis, TN. page 15. 

Wachs, T.D. (1995). Relation of mild-to-moderate malnutrition to human development: 
correlational studies. Journal of Nutrition.125(suppl):2245S_2254S.  

Wehler, C.A., Scott, R.I, Anderson J.J. 1996. The community childhood hunger 
identification project: a survey of childhood hunger in the United States. Washington, 
D.C. Food Research and Action Center. 

Weimer, J. R. (1997). Many elderly at nutritional risk. Food Review, 20(1), 42-48.  

Wellman, N. S., Weddle, D. O., Kranz, S., & Brain, C.T. (1997). Elder insecurities: 
Poverty, hunger, and malnutrition. Journal of the American Dietetic Association, 

97(10, Suppl. 2), S120-122. 

Weimer, J.R. (1998). Factors affecting nutrient intake of the elderly. Food and Rural 
Economics Division, Economic Research Service, U.S. Department of Agriculture. 
Agriculture Economic Report No. 769. 

Whitfield, R.A. (1982). A nutritional analysis of the food stamp program. American 
Journal of Public Health. 72, 793-799. 

Zimmerman, J., Garkovich, L. (1998). The bottom line: Welfare reform, the cost of 
living, and earning in the rural South. Information Brief. Southern Rural Development 
Center. No. 2, March. 

  

Table 1a. Demographic Description of Study Participants at Entry Into the 
Expanded Food and Nutrition Education Program (EFNEP) in aThree States (N = 
6969 with entry data) 

Race (No and %)  Monthly 

Income  

Received 

Food Stamps 

Number (%)  

  

  

Age Group 

  

  

  

  

Number (%)  

White  African 

American  

Hispanic  Other  Mean ± SD Yes  No  

≤ 18 Years 1282 (18.4)  860 (67.1  (379 (29.6) 30 (2.3)  13 (1.0)  $126 ± 333 282 (22.0)  1000 (78



19 – 50 Years 5439 (78.0)  2956 (54.4) 2279 (41.9) 142 (2.6)  62 (1.1)  $435 ± 527 3096 (56.9) 2343 (43

51 – 64 Years 180 (2.6)  99 (55.0)  77 (42.8)  1 (0.6)  3 (1.6)  $432 ± 468 73 (40.6)  107 (59.4

≥ 65 Years 68 (1.0)  32 (47.1)  36 (52.9)  0  0  $437 ± 323 30 (44.1)  38 (55.9)

Total  6969 (100)  3947 (56.6) 2771 (39.8) 173 (2.5)  78 (1.1)  $378 ± 
508b  

3481 (50.0) 3488 (50

aThree states included South Carolina, Tennessee, and Virginia. 

bIncome for All Food Stamp Recipients: Mean± SD = $349 ± 343; Median = $371 

Income for Non-Food Stamp Recipients: Mean± SD= $649 ± 491 Median = $582 

cData on work status was collected only on the Virginia participants. 

  

Table 1b. Demographic Description of Study Participants in Three Statesa at Entry 
into the Food Stamp Nutrition Education Program  

(FSNEP; N = 3552) 

Race (No and %)  Monthly 

Income  

Received 

Food Stamps 

Number (%)  

  

  

Age Group 

  

  

  

  

No. (%)  

White  African 

American  

Hispanic Other  Mean ± 
SD  

Yes  No  

≤ 18 Years 137 (3.9)  49 (35.8)  81 (59.1)  2 (1.5)  5 (3.7)  $293 ± 
513  

48 (35.0)  89 (65.0)

19 – 50 Years 1205 (33.9)  458 (38.0  667 (55.4)  60 (4.9)  20 (1.7)  $395 ± 
498  

678 (56.3) 527 (43.7

51 – 64 Years 506 (14.2)  216 (42.7) 269 (53.2)  14 (2.8)  7 (1.3)  $398 ± 
435  

243 (48.0) 263 (52.0

≥ 65 Years 1704 (48.0)  815 (47.8) 848 (49.8)  14 (.8)  27 (1.6)  $400 ± 
402  

606 (35.6) 1098 (64.4

Total  3552 (100)  1538 1865 (52.5)  90 (2.5)  59 (1.7)  $394 ± 1575 1977 (55.7



(43.3)  446b  (44.3)  

aThree states included Tennessee, South Carolina, and Virginia 

bIncome for All Food Stamp Recipients: Mean± SD = $379 ± 425; Median = $380 

Income for Non-Food Stamp Recipients: Mean± SD= $524 ± 529; Median = $500 

cWork status was collected in Virginia on all participants in the program in 1999, regardless of whether 
they exited the program. This figure is higher than the total listed for other categories, as those figures are 
based only on those with both an entry and exit record in the database.  

  

Table 2a. Comparison of Food Stamp and Non-Food Stamp Recipients Enrolled in 
EFNEP in Three States 
at Program Entry on Intakes of Food Groups and Selected Nutrients (N=6359) 

Food or Nutrient Food Stamp Group (n=3164) 

Mean + SD 

Non-Food Stamp Group 
(n=3195) 

Mean + SD  

P-
Value  

Meat/poultry/fish/ 

eggs (3 oz or equiv  

2.3 + 2.5  2.0 + 1.8  .0001** 

Milk/Yogurt/Cheese 

(8 fl oz)  

1.2 + 1.4  1.4 + 1.5  .0001** 

Vegetables 
(servings)  

2.6 + 3.3  2.5 + 3.1  .1400  

Fruits (servings)  .94+ 2.2  1.1 + 2.3  .008*  

Bread/Cereal/Pasta 

(servings)  

4.9 + 3.8  4.9 + 3.4  .7400  

Protein (grams)  67.5 + 47.5  64.7 + 42.3  .0140  

Fat (grams)  71.7 + 54.4  67.9 + 49.6  .0030*  

Carbohydrate (gm)  205.1 + 143.9  207.5 + 136.9  .4900  



Iron (milligrams)  11.9 + 10.4  11.8 + 9.3  .8800  

Calcium (mg)  625.9 + 487.9  654 + 507.5  .0200  

Vitamin A (RE)  763.5 + 1443.9  771.2 + 1390.5  .8300  

Vitamin C (mg)  84.2 + 97.2  85.8 + 101.8  .5300  

Vitamin B6 (mg)  1.4 + 1.3  1.4 + 1.2  .2000  

Dietary Fiber (gm)  11.3+ 12.0  11.0 + 10.9  .2600  

Energy (kcal)  1722.7 + 1119.3  1684.4 + 1020.2  .1500  

* Significant difference at P ≤ .01 

** Significant difference at P ≤ .001 

  

Table 2b. Comparison of Food Stamp and Non-Food Stamp Recipients Enrolled in 
FSNEP in Three States 
at Program Entry on Intake of Food Groups and Selected Nutrients (N=3533) 

Food or Nutrient Food Stamp Group (n=1572) 

Mean + SD  

Non-Food Stamp Group 
(n=1961) 

Mean + SD  

P-
Value  

Meat/poultry/fish/ 

eggs (3 oz or equiv  

2.0 + 1.7  1.9 + 1.6  .0200  

Milk/Yogurt/Cheese 

(8 fl oz)  

1.0 + 1.2  1.1 + 1.2  .0400  

Vegetables 
(servings)  

2.7 + 4.3 2.7 + 2.7  .8100  

Fruits (servings)  1.3 + 2.0  1.2 + 2.2  .3700  

Bread/Cereal/Pasta 

(servings)  

4.6 + 3.0  4.7 + 4.6  .5000  



Protein (grams)  63.2 + 39.2  62.4 + 37.5  .5400  

Fat (grams)  62.4 + 49.4  56.3 + 39.4  .0001** 

Carbohydrate (gm)  192.1 + 111.7  189.1 + 126.7  .4600  

Iron (milligrams)  12.9 + 11.2  12.8 + 26.4  .2700  

Calcium (mg)  575.1 + 510.0  591.9 + 406.6  .2800  

Vitamin A (RE)  917.1 + 2070.4  970.5 + 1515.4  .3800  

Vitamin C (mg)  88.4 + 108.1  90.6 + 88.1  .5100  

Vitamin B6 (mg)  1.4 + 1.2  1.5 + 1.3  .0140  

Dietary Fiber (gm)  11.8 + 14.7  12.4 + 11.0  .1500  

Energy (kcal)  1565.7 + 892.3  1490.0 + 837.7  .0001** 

* Significant difference at P ≤ .01 

** Significant difference at P ≤ .001 

  

  

Table 3a. Comparison of Food Stamp and Non-Food Stamp Recipients Enrolled in 
FSNEP in Three States on Desirable Responsesa on a Food Behavior Checklist at 
Program Entry (N = 6367) 

  

   

  

Food Stamp Recipients (n = 
3170)  

Non-Food Stamp Recipients (n =
3197)  

  

Items on Food Behavior Checklist 

Pre-Intervention  

Mean %  

at Desirable 

Number (%)  

Pre-Intervention  

Mean %  

at Desirable 

Number (%)  



1. Plan meals ahead of time  1228 (20.3%)  1190 (18.7%)  

2. Compare prices when buying 

food  

2031 (31.9)  2071 (32.5%)  

3. Run out of food before end of  

month  

655 (10.3%)  523 (8.2%)  

4. Shop with a grocery list  1265 (19.9%)  1320 (20.7%)  

5. Leave meat/dairy foods out of  

refrigerator for 2 hours or more  

2907 (45.7%)  3051 (47.9%)  

6. Thaw frozen food at room  

temperature  

2163 (34.0%)  2389 (37.5%)  

7. Think of healthy food choices, 
when 

deciding what to feed family  

1674 (26.3%)  1638 (25.7%)  

8. Prepare foods without adding salt  889 (14.0%)  858 (13.5%)  

9. Use "Nutrition Facts" on food  

labels to make food choices  

672 (10.6%)  631 (9.9%)  

10. Eat something in morning within 

2 hours of waking up  

1945 (30.6%)  2031 (31.9%)  

** Significant difference at P ≤ .01 

*** Significant difference at P ≤ .001 

  

  

Table 3b. Comparison of Food Stamp and Non-Food Stamp Recipients Enrolled in 
FSNEP in Three States on  



Desirable Responsesa on a Food Behavior Checklist at Pre-Intervention (N = 3552) 

  

   

Food Stamp Recipients  

(n = 1997)  

Non-Food Stamp Recipients 

(n = 1575)  

P 

Items on Food Behavior Checklist Pre-Intervention  

at Desirable 

Number (%)  

Pre-Intervention  

at Desirable 

Number (%)  

  

1. Plan meals ahead of time  441 (12.4%)  534 (15.0%)  

2. Compare prices when buying food  903 (25.4)  1165 (32.8%)  

3. Run out of food before end of 
month  

285 (8.0%)  289 (8.1%)  

4. Shop with a grocery list  635 (17.9%)  855 (24.1%)  

5. Leave meat/dairy foods out of 
refrigerator for 2 hours or more  

1479 (41.6%)  1866 (52.5%)  

6. Thaw frozen food at room  

temperature  

1196 (33.7%)  1592 (44.8%)  .00

7. Think of healthy food choices,  

when deciding what to feed family  

753 (21.2%)  997 (28.1%)  

8. Prepare foods without adding 

salt  

478 (13.5%)  617 (17.4%)  

9. Use "Nutrition Facts" on food  

labels to make food choices  

350 (9.9%)  529 (*14.9%)  .0

10. Eat something in morning  

within 2 hours of waking up  

931 (26.2%)  1099 (30.9%)  

aDesirable responses included scoring 3 or more on positive practices and 2 or less on 
negative practices on the EFNEP Evaluation 



and Reporting System (ERS) Food Behavior Checklist. 

**Significant difference at P ≤ .01. 

***Significant difference at P ≤ .001. 

NS – not significant  

  

Table 4a. Comparison of Food Stamp and Non-Food Stamp Recipients Enrolled in 
the South Carolina and Virginia EFNEP On Intakes of Food Groups and Selected 
Nutrients at Pre and Post-Intervention (N = 6969) 

  

Food or Nutrient  

Food Stamp Recipients (n = 3481)  Non-Food Stamp Recipients (n = 348

  Pre-interven. 

Mean ± (SD)  

Post-interven. 

Mean ± (SD)  

Change  Pre-interven. 

Mean ± (SD)  

Post-interven. 

Mean ± (SD)  

Cha

Meat/Poultry/Fish/Eggs 
(3 oz or equiv.)  

2.3 ± 2.2  2.7 ± 2.1  0.4 ± 3.1***  2.0 ± 1.8  2.5 ± 2.0  0.59 ±

Milk/Yogurt/Cheese  

(8 floz.)  

1.2 ± 1.4  1.8 ± 1.5  0.6 ± 2.0***  1.4 ± 1.5  2.0 ± 2.2  0.8 ±

Vegetables (servings)  2.6 ± 3.3  3.5 ± 3.0  1.1 ± 4.2***  2.5 ± 3.1  3.7 ± 4.4  1.3 ±

Fruits (servings)  1.0 ± 2.2  1.9 ± 2.4  0.9 ± 2.7***  1.1 ± 2.3  1.8 ± 2.0  0.7 ±

Bread/Cereal/Pasta  

(servings)  

4.9 ± 3.8  5.9 ± 4.1  1.0 ± 5.5***  4.9 ± 3.4  6.1 ± 4.1  1.3 ±

Other (servings of 
Fats/Sweets Group)  

17.0 ± 14.3  18.5 ± 13.5  1.5 ± 16.8***  16.9 ± 15.6  18.9 ± 15.0  2.9 ± 2

Protein (grams)  67.5 ± 47.5  83.8 ± 48.2  16.3 ± 65.4***  64.7 ± 42.4  82.4 ± 50.8  20.5 ±

Fat (grams)  71.7 ± 54.4  81.2 ± 45.1  9.5 ± 69.4***  67.9 ± 49.6  79.5 ± 51.5  15.6 ±

Iron (milligrams)  11.9 ± 10.4  15.2 ± 13.3  3.3 ± 16.9***  11.8 ± 9.3  15.3 ± 12.2  3.7 ± 1

Calcium (milligrams)  626.0 ± 487.9 854.3 ± 512.9  228.3± 654.1 ± 507.5 912.1 ± 681.5 294



646.5***  815.

Vitamin A (retinol 
equiv)  

763.5 ± 1444  1166.4 ± 1834  402.9 ± 
2431***  

771.1 ± 1390  1166.3± 1716 431.4±

Vitamin C (milligrams)  84.2 ± 97.2  128.5 ± 123.8  44.3 ± 149.7*** 85.8 ± 101.8  120.7 ± 109.7 36.5 ± 1

Vitamin B6 (milligrams)  1.4 ± 1.3  1.8 ± 1.4  0.4 ± 2.0***  1.4 ± 1.1  1.8 ± 1.4  0.4 ±

Dietary Fiber (grams)  11.3 ± 12.0  15.1 ± 16.0  3.8 ± 19.1***  11.0 ± 10.9  15.5 ± 18.3  5.1 ± 2

*** Significant difference at P ≤ .001 on the Signed Rank Univariate procedure. 

** Significant difference shown with Wilcoxon Test on the amount of change made by the Food Stamp 
Group and the Non-Food Stamp Group at P ≤ .01. 

  

Table 4b. Comparison of Food Stamp and Non-Food Stamp Recipients Enrolled in 
the South Carolina and Virginia FSNEP On Intakes of Food Groups and Selected 
Nutrients at Pre and Post-Intervention (N = 3,552) 

  

Food or Nutrient  

Food Stamp Recipients (n = 1575)  Non-Food Stamp Recipients (n = 1977

  Pre-
interven. 

Mean ± SD  

Post-interven. 

Mean ± SD  

Change 

Mean ± SD  

Pre-
interven. 

Mean ± SD  

Post-interven. 

Mean ± SD  

Chan

Mean ±

Meat/Poultry/Fish/Eggs 
(3 oz or equiv.)  

2.1 ±  2.3 ±  0.2± ***  1.9 ±  2.1  0.2**

Milk/Cheese/Yogurt  

(8 floz.)  

1.0 ±  1.4 ±  0.4± ***  1.1 ±  1.4  0.3**

Vegetables (servings)  2.7 ±  3.0 ±  0.3± ***  2.7 ±  3.2  0.5**

Fruits (servings)  1.2 ±  1.6 ±  0.4± ***  1.3 ±  1.8  0.5**

Bread/Cereal/Pasta  

(servings)  

4.6 ±  4.9 ±  0.3± ***  4.7 ±  4.9  0.2**

Fats/Sweets Group 
(servings)  

15.1 ±  13.7 ±  -1.4±  13.1 ±  12.5  -0.7*



Protein (grams)  63.2 ±  70.8 ±  7.6± ***  62.4 ±  68.7  8.3**

Fat (grams)  62.4 ±  62.5 ±  0.1±  56.3 ±  58.2  1.9

Iron (milligrams)  12.0 ±  13.4 ±  1.4± ***  12.8 ±  13.4  0.6**

Calcium (milligrams)  575.1 ±  680.9 ±  105.8± ***  591.9 ±  685.7  93.2*

Vitamin A (retinol 
equiv)  

917.1 ±  1069 ±  151.8± ***  970.5 ±  1027.0  47.7*

Vitamin C (milligrams)  88.3 ±  102.9 ±  14.6± ***  90.6 ±  108.4  17.6*

Vitamin B6 (milligrams)  1.4 ±  1.6 ±  0.2± ***  1.5 ±  1.6  0.1**

Dietary Fiber (grams)  11.8 ±  13.2 ±  1.4± ***  12.4 ±  14.4  2.0**

*** Significant difference at P ≤ .001 on the Signed Rank Test in the Univariate Procedure. 

** Significant difference at P ≤ .01 on Wilcoxon test. 

* Significant difference at P ≤ .05 level 

  

Table 5a. Comparison of Food Stamp and Non-Food Stamp Recipients in the South 
Carolina and Virginia EFNEP on Change from Pre to Post-Intervention, Within 
Groups and Between Groups on Percentages With Desirable Responsesa on a Food 
Behavior Checklist (N = 6969) 

  

   

  

  

Food Stamp Recipients (n = 3481)  

  

Non-Food Stamp Recipients

Items on Food Behavior Checklist  Pre-interv. 

Mean % at 

aDesirable 

Post-
interv. 

Mean % at 

aDesirable 

Difference 

Mean%  

Pre-Interv. 

Mean % at 
aDesirable 

Post-Interv. 

Mean% at 
aDesirable  



1. Plan meals ahead of time   

40.6  

76.1  35.5***  37.2  71.6  

2. Compare prices when buying 
food  

64.1  89.4  25.3***  64.8  88.9  

3. Run out of food before end of 
month  

79.3  93.9  14.6***  83.6  94.0  

4. Shop with a grocery list  39.9  73.0  33.1***  41.3  70.9  

5. Leave meat/dairy foods out of  

refrigerator for 2 hours or more  

91.7  98.8  7.1***  95.4  98.7  

6. Thaw frozen food at room  

temperature  

68.2  95.2  27.0***  74.7  95.2  

7. Think of healthy food choices, 
when 

deciding what to feed family  

52.8  77.4  24.6***  51.2  79.3  

8. Prepare foods without adding salt 28.0  41.0  13.0***  26.8  45.7  

9. Use "Nutrition Facts" on food 
labels 

to make food choices  

21.2  58.1  36.9***  19.7  60.8  

10. Eat something in morning 
within 

2 hours of waking up  

61.4  88.3  26.9***  63.5  87.5  

aDesirable responses included scoring 3 or more on positive practices and 2 or less on negative practices on 
the EFNEP Evaluation/Reporting System Food Behavior Checklist. 

*** Significant difference at P ≤ .001 on analysis of variance. 

** Significant difference at P ≤ .01. 

* Significant difference at P ≤ .05. 



  

Table 5b. Comparison of Food Stamp and Non-Food Stamp Recipients in the South 
Carolina and Virginia FSNEP on Change from Pre to Post-Intervention, Within 
Groups and Between Groups on Percentages With Desirable Responsesa on a Food 
Behavior Checklist (N = 3552) 

  

   

  

Food Stamp Recipients (n = 1575)  

Non-Food Stamp Recipients (

Items on Food Behavior 
Checklist  

Pre-interv. 

Mean % at 

aDesirable 

Post-interv. 

Mean % at 

aDesirable  

Difference 

Mean%  

Pre-Interv. 

Mean % at 
aDesirable 

Post-Interv. 

Mean% at 
aDesirable  

D

1. Plan meals ahead of time 28.0  61.6  33.6***  27.0  55.8  

2. Compare prices when 
buying 

food  

57.3  81.4  24.1***  58.9  77.7  

3. Run out of food before end 
of  

month  

81.9  95.3  13.4***  85.4  93.3  

4. Shop with a grocery list  40.3  63.5  23.2***  43.2  65.3  

5. Leave meat/dairy foods out 
of  

refrigerator for 2 hours or more  

93.9  98.5  4.6***  94.4  98.2  

6. Thaw frozen food at room  

temperature  

75.9  95.9  20.0***  80.5  95.3  

7. Think of healthy food 47.8  74.4  26.6***  50.4  74.6  



choices,  

when deciding what to feed 
family  

8. Prepare foods without 
adding salt  

30.3  48.0  17.7***  31.2  44.8  

9. Use "Nutrition Facts" on 
food  

labels to make food choices  

22.2  54.0  31.8***  26.8  54.3  

10. Eat something in morning  

within 2 hours of waking up  

59.1  74.5  15.4***  55.6  81.5  

aDesirable responses included scoring 3 or more on positive practices and 2 or less on negative practices on 
the basic Food Behavior Checklist of the in the EFNEP Evaluation/Reporting System. A score of 3 or 4 
indicated that the practice was used "most of the time" or "almost always." 

* Significant difference at P ≤ .05 on analysis of variance 

** Significant difference at P≤ .01 on analysis of variance. 

*** Significant difference at P ≤ .001 on analysis of variance. 

  

Table 6a. Comparison of Working Homemakers and Non-Working Homemakers in 
Households with Childrena Enrolled in EFNEP in Virginia On Intakes of Food 
Groups and Nutrients at Pre-Intervention (N=4935) 



  

  

  

  Homemakers Working Outside Home  Homemakers Not Working Outside Home  All Hom

Food or Nutrient  Children 
(n=160) 

Mean +SD 

No Children 
(n=253) 

Mean +SD  

Total 

(n=413) 

Mean +SD  

Children 
(n=1945) 

Mean +SD  

No Children 
(n=2577) 

Mean +SD  

Total 

(n=4522) 

Mean +SD  

Childr
(n=210

Mean ±

eat/poultry/fish/eggs 
(3 oz or equiv.)  

2.2 +1.9  2.0 +1.4  2.1 + 1.6  2.2 + 1.8  2.0 + 2.4  2.1 +2.2  2.2 + 1

Milk/Yogurt/Cheese 

(Serving)  

1.3 + 3.1  1.4 + 1.4  1.4 + 2.2  1.2 + 1.3  1.4 + 1.6  1.3 + 1.5  1.2 + 1

Vegetables 
(servings)  

2.3 + 2.9  2.5 + 3.1  2.4 + 3.0  2.6 + 3.9  2.5 + 3.6  2.6 + 3.7  2.6 + 3

Fruits (servings)  .74 + 1.2  .88 + 1.2  .82 + 1.2  .92 + 1.9  1.1 + 2.2  1.0 + 2.0  .90 + 1

Bread/Cereal/Pasta 

(servings)  

4.3 + 2.7  4.7 + 3.0  4.5 + 2.9  4.8 + 3.1  5.1 + 4.0  4.9 + 3.6  4.7 + 3

Protein (gm)  64.9 + 44.3  63.7 + 35.9  64.2 + 39.3  64.1 + 40.9  65.0+ 49.1  64.6 + 45.8  64.1 + 4

Fat (gm)  67.1 +41.9  71.2 + 46.0  69.6 + 4.5  64.2 +43.9  86.2 +57.1  66.5 + 51.9  64.4+4

Carbohydrate (gm)  182.9+103.6  216.4+154.8 203.5+138.1 193.0 +116.3  211.6 +149.7 203.3+136.4 192.2+1

Iron (mg)  10.9 + 7.8  11.6 + 7.8  11.3 + 7.8  11.3 + 8.8  12.1 + 11.6  11.7 +10.5  11.3 +

Calcium (mg)  617.6+675.7  675.6+473.3 653.2+560.4 594.0+444.9  667.3 +545  635.8+505.9 595.8± 4

Vitamin A (RE)  694.3+799.0  671.7+667.2 680.5+720.2 758.1+1317.4  794.1+1372.7 778.6+349.2 753.2+12

Vitamin C (mg)  78.6 + 79.2  88.0 +90.0  84.4 + 86.0  81.2 + 96.2  89.3+ 104  85.8 + 101  81.0 +

Vitamin B6 (mg)  1.3 + .90  1.4 + 1.0  1.3 + .99  1.4 + 1.1  1.4 + 1.4  1.4 + 1.3  1.4 + 1

Dietary Fiber (gm)  9.9 + 12.1  10.4 + 7.7  10.2 + 9.6  10.5 + 9.5  11.2 + 13.2  10.9 + 11.7  10.4 +

Energy (kcal)  1585 +813  1747 +1009 1684 +940  1595 +884  1703+1168  1657+ 1057 1593+8



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

aChildren under 12 years of age. 

*Significant difference between Homemakers Working Outside Home and Non-Working Homemakers at P 
≤ .01 

  

Table 6b. Comparison of Working Homemakers and Non-Working Homemakers in 
Households with Childrena Enrolled in FSNEP in Virginia on Intakes of Food 
Groups and Nutrients at Pre-Intervention (N=4912) 



  

  Homemakers Working Outside Home  Homemakers Not Working Outside 
Home  

Al
Co

Food or Nutrient  Children 
(n=202) 

Mean + SD  

No Children 
(n=212) 

Mean + SD  

Total 

(n=415) 

Mean + SD  

Children 
(n=1078) 

Mean + SD  

No Children 
(n=3419) 

Mean + SD 

Total 

(n=4497) 

Mean +SD  

C
(n

M

Meat/poultry/fish/eggs 
(3 oz or equiv.)  

2.0 + 1.7  2.3 + 1.4  2.2 + 1.6  2.1 + 1.7  1.9 + 1.6  2.0 + 1.6  2

Milk/Yogurt/Cheese 

(8 fl oz)  

1.0 +1.3  1.3 + 1.5  1.2 + 1.4  1.2 + 1.3  1.0 + 1.3  1.1 + 1.3  1

Vegetables (servings)  2.2 + 2.0  2.8 + 2.2  2.5 + 2.2  2.4 + 2.6  2.7 + 3.4  2.6 + 3.2  2

Fruits (servings)  1.0 + 2.6  1.4 + 1.8  1.2 + 2.2 c  1.0 + 2.0  1.3 + 1.7  1.3 + 1.8 c  1

Bread/Cereal/Pasta 

(servings)  

4.8 + 3.5  5.6 + 3.4  5.2 + 3.5 c  5.0 + 3.2  4.4 + 2.7  4.6 + 2.9 c  5.

Protein (gm)  60.9 + 38.4  71.0 + 35.9  66.1 + 37.4 c  65.8 + 39.2  62.0+ 38.0  63.0 + 38.3 c 65

Fat (gm)  66.2 + 58.3  72.7 + 48.9  69.5 + 53.7  68.6 + 49.8  58.5 + 41.9  60.9 + 44.2 68

Carbohydrate (gm)  202.0 + 128.0  230.1 + 
127.2  

216.3+ 128.5 c 209.1+116.3  187.9+102.0 193.0+106.4 20

Iron (mg)  11.7 + 8.4  13.8 + 9.5  12.8 + 8.9 c  12.0 + 10.0  11.5 + 9.0  11.6 + 9.3 c  1

Calcium (mg)  568 + 452  680 + 480  625 + 470 c  619 + 452  586 + 473  594 + 468 c  6

Vitamin A (RE)  673 + 806  803 + 773  739 + 791 c  897 + 1903  931 + 1663  923 + 1723 
c  

86

Vitamin C (mg)  86.3 + 92.7  97.8 + 88.3  92.2 + 90.5  92.4 + 106.1  89.6 + 95.2  90.2 + 98.0 91

Vitamin B6 (mg)  1.3 + .84  1.4 + .85  1.4 + .97  1.4 + 1.2  1.4 + .99  1.4 + 1.0  1

Dietary Fiber (gm)  9.7 + 9.1  12.8 + 9.0  11.3 + 8.9  11.2 + 14.2  12.2 + 10.2  12.0 + 11.5 11

Energy (kcal)  1637 + 1036  1841 + 963  1741 + 1004 c  1707 + 919  1512 + 800  1559 + 834 
c  
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a Children under 12 years of age. 

b Significant difference between Homemakers with Children Under 12 and Homemakers without Children 
Under 12 at P <. 01 

c Significant difference between Working Outside Home and Non-Working Homemakers at P ≤ .01 

  

Table 7a VA EFNEP. Comparison of Working and Nonworking Homemakers With 
and Without Children Under 12 on Desirable Responsesa on the Food Behavior 
Checklist at Pre-Intervention (N=4935) 

    

Homemakers Working Outside the Home 

(% Desirable)  

Homemakers Not Working Out
Home 

(% Desirable)  

  

Items on Food Behavior Checklist  

Children   

No Children 

  

Children No Ch

1. Plan meals ahead of time  40  60  52  4

2. Compare prices when buying food  42  58  46  5

3. Run out of food before end of month  52  48  43  5

4. Shop with a grocery list  40  60  46  5

5. Leave meat/dairy foods out of 

refrigerator for 2 hours or more  

39  61  43  5

6. Thaw frozen foods at room  

temperature  

38  62  43  5

7. Think of healthy food choices when  

deciding what to feed family  

43  57  49  5

8. Prepare foods without adding salt  46  54  49  5



9. Use "Nutrition Facts" on food labels  

to make food choices  

38  62  48  5

10. Eat something in morning within  

2 hours of waking up  

40  60  46  5

a Desirable responses include scoring 3 or more on positive practices and 2 or less on negative practices on 
the EFNEP Evaluation/Reporting System Food Behavior Checklist.  

** Significant difference at P ≤ .001 

  

Table 7b. Comparison of Working and Nonworking Homemakers With and 
Without Childrena Enrolled in the Virginia FSNEP on Desirable Responsesa on the 
Food Behavior Checklist at Pre-Intervention (N=4885) 

    

Homemakers Working Outside the Home 

(% Desirable)  

Homemakers Not Working Outs

(% Desirable)  

Items on Food Behavior Checklist Children No Children Children No Ch

1. Plan meals ahead of time  66  34  33  6

2. Compare prices when buying food  58  42  30  7

3. Run out of food before end of month  66  34  40  6

4. Shop with a grocery list  57  43  23  1

5. Leave meat/dairy foods out of  

refrigerator for 2 hours or more  

51  49  24  7

6. Thaw frozen foods at room temperature 50  50  22  7

7. Think of healthy food choices when  

deciding what to feed family  

48  52  27  7

8. Prepare foods without adding salt  58  42  24  7



9. Use "Nutrition Facts" on food labels to  

make food choices  

48  52  20  8

10. Eat something in morning within  

2 hours of waking up  

53  47  25  7

a Desirable responses include scoring 3 or more on positive practices and 2 or less on negative practices on 
the EFNEP Evaluation/Reporting System Food Behavior Checklist. 

* Significant difference at P ≤ .05 

** Significant difference at P ≤ .01 

*** Significant difference at P ≤ .001 

 
Table 8b. Association Between Responses to Food Security Survey Questions and 
Participation in Food Stamp Program at Entry in EFNEP and FSNEP in Tennessee. 

  

   

Food Stamp Recipients 

(n = 200)  

Non-Food Stamp 
Recipients 

(n = 142)  

P Value  
C

Additional Items on Food 
Behavior Checklist  

Yes  No  Yes  No    

1. In the past month, did you 
ever have to cut the size of your 
children’s meals because there 
was not enough money to buy 
food?  

7  135  54  146  .000***  

2. In the past 12 months, did 
any adults in your household 
ever have to cut or skip meals 
due to not enough money?  

18  124  66  134  .000***  

***Significant association between food stamp recipients and those who do not receive 
food stamps on the EFNEP Survey. P ≤ .001 using Pearson Chi-Square. 

aLow association. 

  



Table 8c. Comparison of responses to food security question, "Do you worry that food 
will run out before you can buy more?" to selected demographic variables for Tennessee 
EFNEP and FSNEP participants at program entry. a 

Demographic 
Variables  

Food Stamp Recipient 
Mean ± SD  

Non-Food Stamp 
Recipient 

Mean ± SD  

F 
Statistic  

P 
Value 

Race  
White 
African 

American  

(n=196) 

2.48 ± 1.18 

2.51 ± 1.20  

(n=140) 

1.78 ± .96 

2.13 ± 1.14  

1.642  .201  

Residence 
Farm/Rural** 
Town/City 

10/50K 
Central  

City**  

(n=200) 

2.44 ± 1.24 

2.56 ± 1.21 

2.50 ± 1.15  

(n=142) 
1.61 ± .74 

2.62 ± .97 

1.80 ± 1.15  

5.131  .006** 

Number of 
Children 
None 
One 
Two 
3 or more  

(n=200) 

2.63 1.10 

2.41 ± 1.04 

2.57 ± 1.24 

2.44 ± 1.29  

(n=142) 

1.54 ± .86 

2.24 ± 1.06 

2.04 ± 1.07 

1.75 ± .87  

  

.983  

  

.401  

Number of 
Other Adults 

Single Adult 
2 Adults 
3 or More 

Adults 

(n=200) 

2.45 ± 1.22 

2.43 ± 1.15 

2.80 ± 1.06 

   

  

(n=142) 

1.70 ± .99 

1.91 ± .99 

1.86 ± 1.00  

  

1.201  

  

.302  



WIC 
Participation 

No 

Yes  

(n=200) 

2.56 ± 1.20 

2.36 ± 1.14  

(n=142) 

1.75 ± .93 

1.94 ± 1.08  

  

.003  

  

.957  

a Responses on a 5-pont scale range from 1=Never to 5=Always.  
** Significant difference at P≤ .01 using two-way ANOVA. 

  

Table 8d. Comparison of responses to food security statement, "In the past 12 months, 
I/we couldn’t afford to eat balanced meals," to selected demographic variables for 
Tennessee EFNEP and FSNEP participants at program entry. a 

Demographic 
Variables  

Food Stamp Recipient 
Mean ± SD  

Non-Food Stamp Recipient 

Mean ± SD  

F Statistic  P Value 

Race  
White 
African 

American  

(n=196) 

2.10 ± .67 

2.22 ± .65  

(n=140) 

2.38 ± .68 

2.65 ± .57  

4.745  .03*  

Residence 
Farm/Rural*** 
Town/City 

10/50K 
Central  

City***  

(n=200) 

1.87 ± .66 

2.36 ± .67 

2.24 ± .61  

(n=142) 
2.39 ± .66 

2.14 ± .73 

2.63 ± .60  

7.478  .001*** 

Number of 
Children 
None 
One 
Two 
3 or more  

(n=200) 

1.97 ± .56 

2.24 ± .65 

2.08 ± .65 

2.29 ± .70  

(n=142) 

2.59 ± .63 

2.30 ± .57 

2.26 ± .81 

2.33 ± .78  

  

.491  

  

.689  

Number of (n=200)       



Other Adults 

Single Adult 
2 Adults 
3 or More 

Adults  

2.18 ± .67 

2.24 ± .69 

1.97 ± .49 

   

(n=142) 

2.48 ± .74 

2.49 ± .60 

2.30 ± .66  

2.858  .059  

WIC 
Participation 

No 

Yes  

(n=200) 

2.16 ± .59 

2.17 ± .59  

(n=142) 

2.39 ± .65 

2.51 ± .70  

  

.633  

  

.427  

a Responses on a 3-pont scale range from 1=Often true to 3=Never true. 
*Significant difference at P≤ .05 using two-way ANOVA.  
***Significant difference at P≤ .001 using two-way ANOVA. 

Table 8e. Comparison of responses to food security statement, "In the past 12 months, the 
food I/we bought did not last. I/we didn’t have money to buy more," to selected 
demographic variables for Tennessee EFNEP and FSNEP participants at program entry. a 

Demographic 
Variables  

Food Stamp Recipient 
Mean ± SD  

Non-Food Stamp 
Recipient 

Mean ± SD  

F 
Statistic  

P Value 

Race  
White 
African 

American  

(n=196) 

2.08 ± .69 

2.24 ± .67  

(n=140) 

2.45 ± .66 

2.65 ± .57  

4.023  .046*  

Residence 
Farm/Rural*** 
Town/City 

10/50K 
Central  

City***  

(n=200) 

1.81 ± .66 

2.38 ± .67 

2.25 ± .64  

(n=142) 
2.43 ± .67 

2.29 ± .72 

2.67 ± .55  

8.973  .000*** 

Number of 
Children 
None 

(n=200) (n=142)   

1.256  

  

.289  



One 
Two 
3 or more  

1.87 ± .68 

2.27 ± .63 

2.00 ± .66 

2.37 ± .67  

2.61 ± .60 

2.32 ± .67 

2.39 ± .72 

2.50 ± .67  

Number of 
Other Adults 

Single Adult 
2 Adults** 
3 or More 

Adults**  

(n=200) 

2.20 ± .67 

2.24 ± .72 

1.87 ± .63 

   

  

(n=142) 

2.64 ± .60 

2.49 ± .66 

2.30 ± .66  

  

6.125  

  

.002**  

WIC 
Participation 

No 

Yes  

(n=200) 

2.14 ± .69 

2.20 ± .66  

(n=142) 

2.45 ± .67 

2.57 ± .60  

  

1.305  

  

.254  

a Responses on a 3-pont scale range from 1=Often true to 3=Never true. 
*Significant difference at P≤ .05 using two-way ANOVA.  

**Significant difference at P ≤ .01 using two-way ANOVA. 
***Significant difference at P≤ .001 using two-way ANOVA. 

  

Exhibit 1. Distribution of Food Purchases (percent of total purchases), by Food 
Group and Food Stamp Participation 



  Households 
Receiving Food 

Stamps (%)  

Households Not 
Receiving Food 

Stamps (%)  

P value  

Food Group 

Meat 

Dairy 

Fruit 

Vegetable 

Grains 

Snacks♦  

  

31.2 

2.5 

5.8 

4.3 

29.9 

17.4 

  

30.6 

2.1 

6.2 

4.9 

30.7 

13.4 

  

.053 

.045 

.032 

.035 

.065 

.008* 



Combination Foods♦ 
♦  

8.9  12.1  .006*  

♦ Snacks include: soft drinks, snack chips, cake, candy, cookies 

♦ ♦ Combination Foods include: pizza, frozen prepared meals 

* Significant difference at P≤ .01 

 
 

Exhibit 2. Store brand percent of food purchases by food group 

  Households 
Receiving Food 

Stamps  

Households Not 
Receiving Food 

Stamps  

P Value  

Food Group       



Meat 

Dairy 

Fruit 

Vegetable 

Grains 

Snacks♦  

Combination Foods♦ ♦  

11.9 

49.8 

31.4 

46.8 

33.2 

2.3 

4.1  

12.7 

54.3 

34.9 

52.4 

35.9 

2.6 

6.6  

.01* 

.006* 

.008* 

.006* 

.01* 

.02 

.01*  

♦ Snacks include: soft drinks, snack chips, cake, candy, cookies 

♦ ♦ Combination Foods include: pizza, frozen prepared meals 

* Significant difference at P≤ .01 
 

Exhibit 3. Percent of households eating in restaurants per month by food stamp 
participation 



  Households 
Receiving Food 

Stamps (%)  

Households Not 
Receiving Food 

Stamps (%)  

P Value  

Number of times  

1-5 

6-10 

11-15 

16-20 

21-25 

26-30 

31-35  

  

13.9 

11.3 

49.5 

12.8 

6.9 

2.2 

3.4  

  

15.7 

16.2 

55.0 

6.3 

4.6 

0.9 

1.3  

  

.01* 

.009* 

.008* 

.008* 

.01* 

.01* 

.01*  

* Significant difference at P≤ .01 

  


