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Abstract
Objective—The relationships among primary sources of social support in adolescents’
environments (family and friends) and eating behaviors (fat and fiber consumption) were
examined in a sample of rural adolescents.

Design—Cross-sectional baseline health surveys were administered in classrooms as part of a
larger randomized trial evaluating a cancer education program.

Setting—Data were collected in middle schools drawn from 22 rural counties in Virginia and
New York.

Participants—1942 sixth graders with a modal age of 12 years, roughly equal gender
distribution, and racially diverse (53% white, 37% black).

Main Outcome Measure—Variables included a 10-item scale of social support from family
and friends for healthy eating, a brief food frequency questionnaire estimating daily grams of fat
and fiber intake, and demographics (age, gender, race).

Analysis—Hierarchical multiple regressions and analyses of variance (ANOVAs).

Results—Controlling for demographics, family and friend support were found to significantly
predict fat (P < .05) and fiber (P < .01) intake. Black respondents reported higher support from
friends than did white adolescents (F = 47.49, P < .01).

Implications for Research and Practice—Support for healthful eating was related to
healthful dietary practices and differed among racial subgroups. Identifying and fostering sources
of positive support for healthful eating is critical to developing effective health promotion
programs targeting high-risk adolescents.
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INTRODUCTION
The diets of adolescents in the United States often fail to meet current dietary
recommendations and frequently include popular and widely available snack food products
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that are high in sugar or fat and low in disease-preventing food such as fruits and
vegetables.1-4 Eating patterns established in youth may provide the basis of lifelong dietary
preferences and are critical to the prevention of cancer and conditions such as diabetes and
obesity in adulthood.5,6 Social support has been posited as an important variable in the
adoption and maintenance of healthful eating behaviors. Social support that is specific to
healthful eating has been found to be associated with dietary habits.7,8 This study examined
the relationship between social support from family and friends for healthful eating and the
fat and fiber intake of rural adolescents.

Social support has been found to be associated with a number of health behavior outcomes,
including fruit and vegetable consumption,7,9,10 adherence to dietary change programs,11,12

physical activity,13,14 and smoking cessation.15,16 However, far less is known regarding the
extent to which social support for healthful eating is relevant to adolescents. Although
numerous “general” social support measures have been developed for adolescents, the
specific components of support for healthful dietary behaviors have not received attention.
Sallis and colleagues8 developed a diet-specific measure for adults that has been reported to
be both psychometrically sound and theoretically predictive of dietary behavior. For
example, diet-specific social support, but not general social support, was related to eating
behaviors.8 Less is known, however, regarding diet-specific social support for adolescents.
In particular, the context of healthful eating may be different for teens compared to adults
and may vary according to food items that are available/accessible to adolescents at home,
with peers, and at school, as well as how teens perceive dietary behaviors to be supported by
significant others in the adolescent’s life.

This study focused on rural adolescents who have been found to be underserved for cancer
prevention efforts. Rural populations have been found to have proportionally higher rates of
life-threatening and chronic illnesses such as cardiovascular diseases and cancers.17,18

Health promotion and cancer prevention are particularly important in rural areas because
these areas tend to have lower incomes, lower education levels, and limited access to quality
medical care and health-promoting activities.19-23 Minority adolescents, in particular, are at
increased risk for many chronic diseases because they are less likely to have a regular source
of medical care than either adults or children.24,25 The empirical literature on the dietary
habits of rural adolescents is scarce, and this dearth of information impedes the design of
effective programs that will prevent the development of chronic diseases in these
underserved populations.

In light of the above considerations, the goal was to better understand the relationship
among primary sources of social support in adolescents’ environments (family and friends)
and eating behaviors (fat and fiber consumption). Because health promotion interventions
often seek to improve social support as a mediator of health behavior change, a better
understanding of these relationships in a population at high risk for high-fat and low-fiber
diets has implications for informing health promotion programs that target adolescents in
rural and racially diverse communities.

STUDY DESCRIPTION
Description of the Sample

Data were available from a total of 1942 sixth-grade students from 22 counties in rural
Virginia and New York participating in the baseline survey of a larger randomized trial
evaluating a cancer-education program, Goals for Health (GFH).26,27 GFH is a school-based
cancer prevention program designed to reduce fat intake, increase fiber intake, and prevent
the initiation of tobacco use in sixth-grade, seventh-grade, and eighth-grade students in rural
counties of New York (N = 296) and Virginia (N = 1646).26,27 All GFH questionnaires and
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passive consent procedures were reviewed and approved by the Institutional Review Board
of Virginia Commonwealth University. Trained staff administered baseline assessments of
key health variables of diet and tobacco use in sixth-grade classrooms. Students who were
absent on the day of the survey were asked by their teachers to complete a survey on their
return. The students’ modal age was 12 years (Virginia mean = 12.00, SD = 0.55; New York
mean = 11.90, SD = 0.51) with a roughly equal gender distribution in both the Virginia and
the New York schools. The racial composition of the New York sample (0% black, 0%
Hispanic, 86% white, 4.4% Indian, 0.7% Asian, 9% other/mixed) differed from the larger
and more racially diverse Virginia sample (44% black, 0.9% Hispanic, 48% white, 2%
Indian, 0.9% Asian, 5% other/mixed).

Description of Measures
A brief food frequency questionnaire (FFQ) was included in the assessment battery to
estimate daily intakes of fat and fiber in this rural adolescent population. Respondents
selected a frequency option for each of approximately 35 food items. The range of frequency
options varied from never to 3 times a day. Each food was associated with a “grams of fat”
value and a “grams of fiber” value. These values reflect the amount of the food component
in a typical serving size of each food item. The food items that were selected represented
major contributors to fat and fiber dietary intake. As detailed by Buzzard and colleagues,28

an extensive process was used to develop, format, and evaluate the properties of this brief
FFQ. Compared to other similar food frequency instruments,29,30 the final instrument was
found to have reasonable reproducibility, with correlation coefficients for nutrient scores
indicated as 0.58 for fat, 0.49 for fiber, and 0.51 for fruits and vegetables.28 The measure
also has reasonable validity (group differentiation, predictive, and criterion), as
demonstrated by the ability of the instrument to adequately categorize individuals as high,
medium, or low fat intake compared to a 24-hour recall, predict fat consumption similar to
other previously validated predictors of fat consumption, and correlate with demographic
and psychosocial measures in predicted directions.26,28

Diet-specific social support for adolescents (DSSA) was measured by a 10-item scale
adapted from an adult measure of diet-specific social support.8 Students rated on a 5-point
Likert scale (never to very often) how often a family member or friend performed a behavior
that was supportive of healthful eating in the past month. The factor structure of the DSSA
was confirmed in the sample using principal components analysis with varimax rotation.
The solution contained 2 factors, “Positive Friend Support” (eigenvalue = 3.98) and
“Positive Family Support” (eigenvalue = 1.51), accounting for 55% of the variance
associated with diet-specific social support. All analyses were conducted using SPSS
statistical software (SPSS for Windows, 10.0.0, SPPS Inc., Chicago, IL, 1999). Items, factor
loadings, and Cronbach α are presented in Table 1.

RELATIONSHIP OF SOCIAL SUPPORT WITH DIETARY FAT AND FIBER
INTAKE

Linear regression analyses using a hierarchical method were used to examine each of the 2
outcome measures (fat and fiber intake). For each analysis, demographic variables (age,
gender, State, and race) were entered in the first block, followed by a block containing the
family and friend social support scales. Finally, the interaction term of family and friend
support was entered to test whether there is an additive effect of both sources of support.
Regression diagnostics were conducted prior to running the analyses, and as is commonly
done with food frequency instruments, fat and fiber nutrient scores were transformed by the
loge method to improve normality.29 Although the friend and family subscales of the DSSA
were significantly correlated (r = 0.45, P < .01), tolerance statistics from multicollinearity
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analyses indicated that the subscales contributed independently to the model and could be
retained as separate factors.

Table 2 summarizes the results for the 2 regression models predicting rural adolescents’ fat
and fiber intakes. The overall regression model accounted for 10% of the variance in child
fat intake, compared to only 4% of the variance in fiber intake. In the model predicting child
fat intake, demographic variables accounted for 8.6% of the variance. Boys reported greater
intake of dietary fat compared to girls, and black students reported greater intake of dietary
fat compared to white students. After controlling for demographic variables, total subscale
scores of family and friend diet-specific support were found to significantly predict fat and
fiber intake but only accounted for a marginal amount of the variance. Support for healthful
eating from friends was positively associated with dietary fat intake, whereas no
independent relationship was detected for family support and dietary fat. Both family and
friend support were positively associated with fiber intake, which indicated that greater
levels of support were associated with higher fiber intake. The interaction term was not
significant.

RELATIONSHIP WITH DEMOGRAPHIC VARIABLES
Because of the significant main effect of the demographic variables on fat intake, the
investigators examined the direct association of these variables with the family and friend
subscales. Results of a series of one-way analyses of variance (ANOVAs) indicted that there
was not a significant gender, age, or State difference in family or friend support for healthful
eating. However, a significant difference was detected in the association of race and
dietspecific social support from friends (F = 47.49, P < .01). Black students (mean = 9.12,
SD = 4.30) reported higher perceived social support from friends than did white students
(mean = 7.80, SD = 3.65). The difference in levels of reported family social support between
blacks (mean = 13.56) and whites (mean = 13.19) was not statistically significant (P = .11).

DISCUSSION
This study examined the relationship between fat and fiber intake and social support for
healthful eating in a sample of rural sixth graders. It was found that the DSSA subscales for
family and friend support were associated with higher intakes of dietary fiber. Moreover,
friend support was positively associated with fat intake. It may be that this positive
association reflects the fact that those adolescents who receive any kind of diet-specific
comments from friends may be those who are most in need of support or who have higher
calorie diets. Further research is needed in this area to examine the moderating effect of
body mass index (BMI) and how social support varies according to the degree of risk for
obesity, diabetes, or other chronic diseases. This line of research also has important
implications for differential effectiveness of family-based versus peer-based interventions
and for whom specific sources of social support can be protective against the development
of poor dietary habits.

Racial differences in perceived dietary-social support were also found, with black students
reporting greater positive friend support compared to white students. This finding may also
be related to a possible association between adolescents who are more likely to have higher
caloric intakes and be more cognizant of their eating behaviors, to also have friends who are
more supportive of dieting behaviors. Alternately, this finding may have resulted from
differences in how food and eating behaviors are culturally instilled. It has been reported
that black women perceived clear differences in eating patterns between blacks and whites
and that the social context of where and with whom food is eaten was found to be at least as
important as attitudes about specific food items.31 In adult populations, the prevalence of
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obesity and related chronic conditions is notably higher among black women in general
compared with that of white women.32 Corwin and colleagues33 studied the impact of
social-cognitive factors on fourth graders’ dietary practices and found that black children
had more exposure to food items higher in fat and sugar in a 24-hour period than did white
children in that sample. Exposure to healthful food items was also positively associated with
a social support scale reflecting encouragement from parents, teachers, and peers for eating
fruits and vegetables.33 This 3-item measure was found to have low reliability and did not
differentiate between family and friend support.33 Results of this study suggest that family
and friend support may have differential influence for subgroups of rural adolescents, and it
is important to assess these sources of support separately.

STUDY LIMITATIONS
Although results of this study provide preliminary evidence of a relationship between
perceived diet-specific social support and an estimate of fat and fiber intake in rural sixth
graders, social support accounted for a marginal amount of variance in the models tested,
with over 90% of the variance in fat and fiber intake unexplained. There are several
limitations that may have contributed to these results. This study focused on just one of
many social/environmental factors that may impact dietary choices in adolescence.
Longitudinal models that examine interactions among multiple levels of social influence
such as parental modeling, food availability/accessibility, and cultural perceptions of food
and healthful eating will likely yield richer dynamic models that can better explain the
complexities of adolescents’ diets. Based on these results, the authors hypothesize that diet-
specific social support will be one of those factors that contributes to the interplay of
psychosocial influences on dietary choices.

Models were also limited by lack of family level variables, such as income, and individual
level variables, such as BMI and taste preferences. Low adjusted R2 in the models may also
be attributed, in part, to measurement error. Measures failed to include a social desirability
scale. FFQs do not take into account total caloric intake and only provide an estimate of
specific food consumption. The FFQ used was developed specifically to capture food items
that are major contributors to fat and fiber in the rural communities sampled in this study.28

This study focused on specific rural communities, and therefore generalizability of results to
other regions is limited.

IMPLICATIONS FOR RESEARCH AND PRACTICE
The current study presents preliminary evidence that adolescents’ perceptions of the extent
to which family members and friends provide support or prompts for healthful eating
behaviors may be related to healthful dietary practices. Conceptually, identifying sources of
positive support for healthful behaviors in adolescents’ social environments has critical
implications for the development of health promotion programs. Communication-based
programs that address optimal ways that family members and friends can support each other
in healthful behavior change may hold great promise. Moreover, cultural and rural
differences in eating patterns indicate that sources of support may differ among racially and
culturally diverse adolescents, and programs need to be sensitive to subgroup differences.
Dietspecific social support may be an important construct that has a mediating influence on
the effectiveness of family-based and/or peer-based health promotion interventions.
Additionally, measuring specific forms of support from family and friends in public health
research may help identify protective influences in the social environment of adolescents
that can be targeted to promote lifelong healthful eating habits.
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Table 1

Items, Factor Loadings, Percent of Variance Explained in Dietspecific Social Support, and Cronbach α of a
Brief Measure of Diet-specific Social Support for Adolescents (N = 1942)

Factor Factor

Item 1 2

(Family Support Subscale)

Said nice things about what you eat 0.24 0.52

Offered you low-fat snacks 0.12 0.67

Gave suggestions on how to eat more
 healthfully

0.14 0.81

Encouraged you not to eat high-fat food
 items

0.14 0.81

Talked with you about eating more
 healthful food

0.23 0.75

(Friend Support Subscale)

Gave suggestions on how to eat more
 healthful food

0.79 0.21

Offered you low-fat snacks 0.72 0.19

Encouraged you not to eat high-fat food 0.73 0.17

Talked with you about eating more
 healthful food

0.81 0.14

Said nice things about what you eat 0.68 0.17

Percent of Variance in Social Support 29.58% 29.40%

Cronbach α .75 .82
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