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ABSTRACT

Background: Understanding the need for and accessi-
bility to healthier foods have not improved the overall diets
of the U.S. population. Social cognitive theory (SCT) may
explain how other variables, such as self-regulation and
self-efficacy, may be key to integrating healthier nutrition
into U.S. lifestyles. Purpose: To determine how SCT
accounts for the nutritional content of food purchases and
consumption among adults in a health promotion study.
Methods: Participants were 712 churchgoers (18% African
American, 66% female, 79% overweight or obese) from 14
churches in southwestern Virginia participating in the base-
line phase of a larger health promotion study. Data were col-
lected on the nutrition related social support, self-efficacy,
outcome expectations, and self-regulation components of
SCT, as well as on the fat, fiber, fruit, and vegetable content
of food-shopping receipts and food frequency questionnaires.
These data were used to test the fit of models ordered as pre-
scribed by SCT and subjected to structural equation analysis.
Results: SCT provided a good fit to the data explaining
35%, 52%, and 59% of observed variance in percent calories
from fat, fiber g/1000 kcals and fruit and vegetable ser-
vings/1000 kcals. Participants’ age, gender, socioeconomic
status, social support, self-efficacy, negative outcome expec-
tations, and self-regulation made important contributions to
their nutrition behavior—a configuration of influences con-
sistent with SCT. Conclusions: These results suggest a piv-
otal role for self-regulatory behavior in the healthier food
choices of adults. Interventions effective at garnering family
support, increasing nutrition related self-efficacy, and over-
coming negative outcome expectations should be more
successful at helping adults enact the self-regulatory beha-
viors essential to buying and eating healthier foods.
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INTRODUCTION

People living in the United States are generally aware
that body weight contributes to chronic illnesses such as
diabetes and high blood pressure with growing understand-
ing of dietary recommendations (e.g., controlling portion
sizes and eating more fruits and vegetables) to prevent
these and other diseases (1,2). Despite the recent prolifer-
ation in the United States of fat modified foods, lower
prices for fruits and vegetables (i.e., about 25 cents per
serving (3)), and decreasing prices for whole-grain products
compared to non-whole-grain products (4), the overall
diets of most of the U.S. population may be worsening.
Although, for example, “88% of U.S. households had
access, at all times, to enough food for an active, healthy
life for all household members” (5, p. 3), fruit and veg-
etable consumption is declining and fat (6,7) and calorie
consumption (8) is increasing. Convenience foods, pricing
strategies, agricultural policies, and increases in typical
U.S. portion sizes (9-12) contribute to what has been
described as a “toxic environment” (13) requiring consider-
able vigilance and conscious effort for individuals to main-
tain a healthy diet (14). When armed with necessary
knowledge, skills, and confidence, self-regulation enables
people to make changes in the face of less than ideal
circumstances (15). This suggests that a better understand-
ing and harnessing of the presumed psychosocial determi-
nants of monitoring and maintaining a healthy diet will
be key to constructing more effective dietary interventions
(15,16).

Social Cognitive Theory, Self-Regulation, and
Nutrition Behavior

Bandura’s social cognitive theory (SCT) delineates the
presumed sources and mediators of behavior and behavior
change (15).

Self-efficacy. Bandura posited that when behavior
change requires regular performance of familiar behaviors,
self-regulatory efficacy supersedes performance self-
efficacy. With the growing proliferation of good-tasting
and affordable lower fat foods, fruits and vegetables, and
whole grain foods, individuals’ confidence in their abilities
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to buy and prepare healthier foods becomes less important
to establishing a healthy diet. Instead, individuals’ confi-
dence in their abilities to get themselves to make healthy
food choices on a daily basis even when it is difficult will
determine to a large extent one’s success in achieving
healthy nutritional balance (15, p. 64). In previous
research, self-efficacy has been associated with healthy
nutrition patterns (15 [especially chap. 7], 17-19).

Social support. The perceived support for healthy eat-
ing from important others, such as family and friends
(a precursor to self-efficacy in SCT), has been associated
with better nutrition behaviors in previous studies
(20,21). Social support, however, has not been studied in
the context of other psychosocial variables, as is needed
for understanding how this environmental variable
influences behavior.

Outcome expectations. Social, physical, and self-
evaluative outcomes expected of behavior are dependent
on the individuals’ efficacy beliefs and serve as incentives
(or disincentives) for healthier food choices (15). Anderson
et al. (17,18) found outcome expectations, especially those
related to satisfaction with the cost and taste of healthier
foods, could contribute beyond self-efficacy to the under-
standing the nutrition behavior of a diverse sample of
supermarket shoppers.

Self-regulation. Within SCT, self-efficacy and out-
come expectations are posited to influence behavior
directly and through the development and use of self-
regulatory behaviors (15). Among people who desire a
healthy diet and who have access to healthy foods, the con-
tent their diets will be determined largely by how well they
set goals, plan, and monitor—self-regulate—what they buy
and eat. Outside the obesity and weight management
research literatures, self-regulation of nutrition has
received scant attention and has often been poorly defined
(22). Nevertheless, self-regulatory behavior (especially goal
setting) has been associated with healthier eating (23) and
with promoting healthier fat, fiber, and fruit and vegetable
intake in adults (23-27).

In addition to delineating the variables essential to
healthy nutritional balance, SCT specifies how these vari-
ables relate to each other (15,28). Self-efficacy (which stems
from personal variables including, among others, the indi-
vidual’s age, gender, and socioeconomic status [SES], and
from environmental variables including social support
[15, p. 416]) is the preeminent social cognitive determinant
of consistent healthful eating. Stronger efficacy beliefs lead
individuals to expect to reap the benefits and avoid the dif-
ficulties associated with healthy nutrition. Individuals with
higher self-efficacy and more favorable outcome expecta-
tions will ultimately be more likely to implement the
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self-regulatory strategies essential to adopting and main-
taining healthier eating patterns (15,28).

The purpose of the study presented here was to model
(according to SCT) baseline data from a diverse group
of adults recruited for a large health promotion trial,
modeled to explore how and to what extent social support,
self-efficacy, outcome expectations and especially self-
regulation influenced their nutrition behavior, ultimately,
to uncover potential approaches to nutrition behavior
change in similar samples (29).

METHOD

Participants were enrolled in a larger research project
designed to test the effectiveness of a health promotion
intervention that was conducted in 14 Baptist and United
Methodist churches (including three Baptist churches with
predominantly African American congregations) in south-
western Virginia. Of an estimated 2,454 adult members
(60-340 per church) who regularly attended these churches
(i.e., one or more times per month), about half (n = 1,194)
expressed interest in participating in the study, 60% (712)
of whom completed baseline nutrition assessments and
contributed data to our study. No interested church mem-
ber was excluded from the study. Data collected included
psychosocial questionnaires, Block Food Frequency Ques-
tionnaires (FFQ [29]) and family food shopping receipts.
Psychosocial questionnaires were collected 10 to 14 days
prior to FFQ data and prior to the 6-week receipt data-col-
lection period. Participants received a $20 honorarium
for completing these assessments and up to $30/family
for submitting annotated food-shopping receipts. The part-
icipants were 66% female and 18% African American with
ages ranging from 18 to 92 (M = 53.54, SD = 14.37). Part-
icipants reported a median annual household income of
about $50,000 and a mean of 14.93 years of education
(SD = 5.1). Nine percent reported incomes of $20,000 or
less, and 19% reported 12 or fewer years of education,
64% lived in households with no children younger than
18 years of age, 79% were classified as overweight (body
mass index >24 and < 30, 43%) or obese (body mass
index > 30, 36%).

Measures

Social cognitive variables. The Food Beliefs Survey
shown to be reliable and valid in previous research
(17,18) was refined and piloted with 158 members of two
church congregations. This yielded measures of nutrition
related family social support, self-efficacy, outcome expec-
tations, and self-regulation that correlated (p < .01) with
nutrition behavior in the pilot and baseline samples. Prin-
cipal axis factor analysis (oblique rotation) was used to
generate factor-based scales for the SCT variables, these
are described in Table 1 (pattern matrixes and interfactor
correlations from factor analyses are available from Eileen



306 Anderson et al.

Annals of Behavioral Medicine

TABLE 1
Social Cognitive Measures: Scale Descriptions and Internal Consistency Estimates

Social Cognitive Variable Description Subscale No. of Items o
Social support Perceived support from family Lower fat foods 8 .89
for eating healthier eating Fiber, fruits and vegetables 7 .88
Self-regulatory efficacy Certainty of performance of Increase fiber, fruits and 12 .90
behaviors to improve nutrition, vegetable intake
across time and situations Decreasing fat intake 12 .89
Reducing sugar intake 5 .76
Positive outcome Expectations of positive physical 7 .89
expectations and self-evaluative outcomes
Negative outcome Expectations of negative physical, 6 .87
expectations social, and self-evaluative
outcomes
Self-regulaztion Use in past 3 months of Planning and tracking 8 91
self-regulatory behaviors Regulate calories and fat 13 .90
Regulate fiber, fruit and vegetable intake 3 .85

Note. 0. = Cronbach’s alpha coefficient of internal consistency.

Anderson). Responses to items within each scale were
averaged to form the scale scores used to measure social
support, self-efficacy, and self-regulation in the structural
model. Factor analysis of outcome expectation items
yielded two  weakly correlated factors (factor
correlation = .18). Negative outcome expectations included
items reflecting negative physical outcomes (i.e., immediate
sensory experiences such as taste), social outcomes (i.e.,
devoting too much time and energy to nutritional goals),
and self-evaluative outcomes (i.e., emotional responses to
change). Positive outcome expectations reflected positive
physical outcomes (i.e., better fit of clothing, losing weight,
and healthier appearance) and longer term expectations
that tended to be more self-evaluative in nature (i.e., feel-
ing better, living longer, and having better health). Latent
positive and negative outcome expectation variables were
modeled separately with individual items serving as their
indicators.

Nutrition behavior. Nutrition behavior was measured
with family food-shopping receipts and with the FFQ
(29). Food-shopping receipts were annotated by the
family’s designee and specified the brand, type (low fat,
whole grain, canned or frozen, etc.), and package size of
each food item on the receipt. Compliance with receipt
annotation was high, more than 90%, across families.
Receipts spanned an average of 48 days and 123 food items
analyzed following procedures used in prior research
(17,18,30,31). Values for percentage kcals from fat, fiber
g/1000 kcals, and fruits and vegetable servings/1000 kcals
were gleaned from each measure. Fiber grams and servings
of fruit and vegetable were evaluated per 1000 kcals to pro-
vide a standard unit of measure across instruments (17,18).
Receipt and FFQ measures were used as indicators of
latent fat, fiber, and fruits and vegetables in the structural
equation modeling (SEM) analyses.

Demographic variables. Participants’ responses to
paper-and-pencil questionnaires were used to measure age
(reported in whole years), gender (female = 0, male = 1),
education (years completed), income level (1 = $10,000 or
less per year to 10 = greater than $90,000), and occupation
(coded based on Duncan’s system [32] ranging from 0 = no
paid job or profession indicated to 13 = school teacher).
Education, income, and occupational status were used as
measures of the latent SES variable.

SCT-based causal ordering. Three causal models were
developed following Bandura’s specifications (15,28; one
each for fat, fiber, and fruits and vegetables). Within each
model, person variables (age, gender, SES) preceded social
cognitive variables. Within the social cognitive variables
social support (e.g., modeling of healthy behavior by fam-
ily members) was a source of self-efficacy and other SCT
variables. Efficacy beliefs influenced the outcomes expected
from behavior, and self-efficacy and outcome expectations
influenced the extent to which individuals engaged in goal
setting, self-monitoring, and other regulatory behaviors.
Although the model presented here is fully recursive,
Bandura suggested the magnitude of some of the modeled
relations (Figure 1) might fluctuate across behaviors. Out-
come expectations, for example, may not contribute to
behavior when self-efficacy is controlled to the extent that
outcomes flow from the performance of the behavior (15,
p- 24). On the other hand, even though an individual’s
use of self-regulation strategies is determined by self-
efficacy and other SCT variables, self-regulation is expected
to contribute independently to behavior. Finally, although
SCT does not preclude social support from influencing
behavior directly or through outcome expectations and
self-regulatory behaviors (as modeled here), Bandura sug-
gested for some health behaviors (i.e., physical activity)
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FIGURE 1 Completely standardized significant direct effects. Note. When parameter coefficients in the fat model differed from those in
the fiber and fruit and vegetable models, the fat parameters are reported to the left of the slash (/). *p < .05. **p < .01. ***p < .001.

social support influences behavior through self-efficacy
rather than directly (15).

Data Analysis

Latent-variable SEM (LISREL 8.8, 33) was used to
test the fit of the social cognitive model to fat, fiber, and
fruit and vegetable data (modeled separately). No measure
was assumed error free, so for the latent variables age and
gender the error term was set to the measure’s variance
times estimated error. To make full use of the available
data, full information maximum likelihood estimation
(FIML) was used. Fit of the models to the data was eval-
uated with root mean square error of approximation
(RSMEA) equal to or less than .05 (p close fit > .95 or
o = .05 [34,35]) and FIML chi-square equal or less than
three times degrees of freedom in deference to our large
sample size (35). In FIML, the null model is not available,
consequently, the measures of fit such as the comparative
fit index and standardized root mean square residual could
not be computed when the proposed model was fitted to
the data (33).

RESULTS
Measurement Models

Means and standard deviations for demographic,
social cognitive, and nutrition measures used in the SEM
are presented in Table 2. These measures served as indica-
tors of the latent variables in the social cognitive models
(one each for fat, fiber, and fruits and vegetables). Prior
to the analyses measures were examined for outliers. Both

FFQ and food receipt data included outliers (percentage
calories from fat >60 [n=1] or < 10 [n= 3], fiber
g/1000kcal > 30 [n=1] or <2 [n=2], fruit and veg-
etable servings/1000kcal > 9 [n = 11], these data points
were eliminated from the analyses. Next, the data were
examined for multivariate normality. With few exceptions,
the distribution of responses to items and scales were
skewed beyond acceptable bounds (i.e., skewness statistic
divided by its standard error > 2) and several outcome
expectations items displayed unacceptable kurtosis
(kurtosis > 2), these measures were normalized using the
Blom proportional estimate formula in SPSS 15.0.
Additional variables were similarly normalized to retain a
consistent unit of measurement within latent variables.
Finally, prior to analysis of the structural models, each
measurement model was evaluated to confirm the factor
structure of the latent variables. The fit of the measurement
models were assessed in single models for all latent vari-
ables independent of the structural models. The latent vari-
ables were allowed to correlate. The measurement models
fit well (RMSEA < .05), but examination of modification
indexes provided by LISREL suggested several adjust-
ments to improve model fit. In each model, fit could be
improved by allowing correlations between the errors asso-
ciated with four negative outcome expectation measures
and associated with four positive outcome expectations
measures. These adjustments seemed reasonable as they
reflected a method effect that might explain additional cov-
ariation in the measured variables (i.e., multiple items with
similar wording and Likert-type response scales). The fit of
the revised model was also good (RMSEA < .05).
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TABLE 2
Means and Standard Deviations of Measured Variables

Variables Range M SD
Age 18-92 53.54 14.37
Years of schooling 8-20 14.93 5.10
Occupation 0-13 6.55 2.34
Annual income < $10k — > $90k 6.38 2.65
Family support

Increase fiber and F&V .67-5.00 3.22 1.08

Reduce fat .71-5.00 3.29 .96
Self-efficacy

Reduce fat 5.71-100 72.63 19.15

Increase fiber and F&V 0-100 64.85 20.59

Reduce sugar 0-100 68.04 21.88
Positive outcome expectations

Have more energy 1-5 4.44 .85

Feel healthier and happier 1-5 4.42 .86

Lose weight 1-5 4.29 95

Live longer 1-5 4.40 .87

Feel better in my clothes 1-5 4.50 .85

Health will improve 1-5 4.54 74

Healthier skin, hair, or teeth 1-5 4.24 94
Negative outcome expectations

Time keeping track of foods 1-5 2.92 1.25

Food will not taste as good 1-5 2.37 1.19

Take too long to prepare meals 1-5 2.36 1.17

Have to plan too far in advance 1-5 247 1.23

Shopping too much trouble 1-5 2.75 1.27

Bored with what I have to eat 1-5 2.73 1.24
Self-regulation 1-5 2.13 92

Plan and track nutrition

Increase fiber and F&V 1-5 3.59 91

Decrease fat and calories 1-5 3.29 .78
F&V servings/1000 kcal

Receipts .06-8.75 2.18 1.09

FFQ .00-12.78 2.93 1.67
Fiber g/1000 kcal

Receipts 1.13-21.67 7.28 2.32

FFQ 3.36-31.77 10.09 3.69
Percentage kcal from fat

Receipts 12.83-59.02 36.16 6.92

FFQ 12.44-55.97 33.26 7.32

Note. F&V = fruits and vegetables; FFQ = Block Food Frequency Questionnaire.

Social Cognitive Models of Fat, Fiber, and Fruits
and Vegetables

Structural equation analyses of the models indicated
nearly identical fit—fat model:RMSEA = .044, p (close
fity =.99, 42313, N=712)=753.71, p<.001, »*/df
ratio =2.41; fiber model:RMSEA = .044, p(close
fity = .99, 42313, N=712)=749.31, p<.001, »*/df
ratio = 2.39; fruits and vegetable model: RMSEA = .045,
p (close fit) =.99, »*(313, N =712)=772.19, p < .001,
P /df ratio = 2.47. The models differed, however, in how
much observed variance each explained, the SCT model
explained 35% of the variance in the fat content of

participants purchases and intake, 53% of the variance in
fiber, and 61% of fruits and vegetables variance.

The completely standardized parameter coefficients
associated with direct, indirect, and total effects of the
latent variables in the models are shown in Table 3. Signifi-
cant direct effects (p < .05) are illustrated in Figure 1. A
variable’s direct effect is the portion of its total effect that
is independent of other variables in the model, a variable’s
indirect effect is the portion of its total effect that is depen-
dent on other variables in the model. The measurement of
the demographic and social cognitive variables was con-
stant across the three models. As expected, the coefficients
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TABLE 3
Standardized Direct, Indirect, and Total Effects
Social Positive Negative
Gender SES Age Support Self-Efficacy OE OF Self-Regulation
Social support  Direct .01 —.06 20/.21%+
Indirect — —
Total .01 —.06 20/.21%*
Self-efficacy Direct —.20/ —.19*** .07/.06 .02 407+
Indirect .00 —.03/—.02 .08*** —
Total  —.19*** .04 .10 40
Positive OE Direct —.12* —.02 —.01 .02/.03 35
Indirect —.07*** .01 .04+** 4% —
Total  —.18*** —.01 .03 6. /17 35
Negative OF Direct .07 .02 —.04 —.11* — .37
Indirect 07+** —.01 —.06* —. 150 —
Total 14+ .01 —-.10 —.26%* —.37
Self-regulation Direct —.19/-.20*** A7 21/.22%* .33/.34%* 38 .08 —.12%
Indirect —.10*** —.01 2% .19/.20%* 07+ — —
Total  —.30"** 16/.17+ .33/.34%* .52/.54%+ A5 .08 —.12%
Fat Direct .00 —.04 16* —.11 .01 .08 22%* — .45
Indirect A5 —.06 —.19%** — 27 —.26%* —.04* .06** —
Total 15* .02 —-.03 —.38% — .25 .04 28+ — .45
Fiber Direct —.08 .10 18** .02 .06 —.13**  —.03 617
Indirect —.18*** A1 20%** 34%%* 245+ .05 —.07* —
Total  —.26"** 21 407+ 367 307+ —.08 —.10* 61
F&V Direct —.19*** 23 Q5% .05 .02 —.05 —. 17 52
Indirect —.17*** .08 20%** 30 2T .04 —.06** —
Total —.36"** 31 A5 37 29%** —.01 — .23 527

Note. When parameter coefficients in the fat model differed from those in the fiber and fruit and vegetable models, the fat parameters are
reported to the left of the slash mark. SES = socioeconomic status; OE = outcome expectations; F&V = fruits and vegetables.

p < .05 *p < .01 **p < .00l

associated with paths linking these variables to each other
were virtually identical. In the few exceptions, the coeffi-
cients from the fat model were slightly different from the
fiber and the fruit and vegetable models (which had ident-
ical coefficients). These differences are reflected in Table 3
and Figurel with the fat-coefficient followed by a slash (/)
followed by the coefficient from the fiber and the fruit and
vegetable models. (Covariance matrices and factor loadings
associated with the analyses are available from Eileen
Anderson).

Age, gender and SES. Each of the demographic vari-
ables included in the models were related to the nutritional
content of participants’ food shopping receipts and food
intake questionnaires, although there were some differ-
ences in these effects across the three models. Being male
was related to lower levels of fiber (f [total] = — .26,
p <.001) and fruits and vegetables (f [total] = — .17,
p <.001) and to higher levels of fat (f [total] = .15,
p < .05; Table 3). The nature of the effect of gender varied
across models; the effect of gender on fat was indirect
through self-efficacy, negative outcome expectations, and
self-regulation. The effect of gender followed these
pathways to a lesser extent in as it related to fiber and fruits
and vegetables. Older age was also associated with

healthier levels of fiber (f [total] = .40, p < .001) and fruits
and vegetables (f [total] = .45, p < .001) but not to parti-
cipants’ fat levels (f [total] = — .03, ns). The effects of
age on fiber and fruits and vegetables were mediated in
part by the positive effect of age on social support and
self-regulation. Finally, higher SES was associated with
healthier fiber (f [total] = .21, p < .01) and fruits and veg-
etable (B [total] = .31, p < .001) levels, but SES was not
related to participants’ fat levels (f [total] = .04, ns). The
effect of SES on fiber were fairly equally direct and indirect
through self-regulation, whereas the effect of SES on fruits
and vegetables was largely direct.

Social support. Family social support made an impor-
tant total contribution to participants’ healthier nutrition;
participants perceiving family members making attempts at
healthier eating had lower levels of fat (f [total] = —.38,
p < .001) and higher levels of fiber (f [total] = .36, p < .001)
and fruits and vegetables (f [total] = .37, p < .001) in their
food purchases and intake. The total effect of social support
on participants’ nutrition was in large part indirect through
self-efficacy and self-regulation.

Self-efficacy. Healthy nutrition was also associated
with self-efficacy; participants with higher confidence in
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their ability to make healthier choices had lower levels of
fat (p [total] = — .25, p < .001) and higher levels of fiber
(B [total] = .30, p < .001) and fruits and vegetables (f8
[total] =.29, p < .001). The effect of self-efficacy on
nutrition was largely indirect through self-regulation and
negative outcome expectations.

Outcome expectations. Positive outcome expectations
did not exert any total effect on fat, fiber, or fruits and
vegetables. Negative outcome expectations, however, had
a negative effect on the quality of food purchases and
intake. These total effects on fat (f [total] = .28, p < .01),
fiber levels (f [total] = — .10, p < .05), and fruits and vege-
tables (f [total] = — .21, p < .001) were partially indirect
through the negative effect of these expectations on parti-
cipants’ use of self-regulatory strategies.

Self-regulation. Enactment of self-regulatory beha-
viors was the best predictor of participants’ nutrition in
the models. Planning and tracking healthier eating, using
strategies to increase fruits, vegetables, and fiber and to
decrease fat led to lower levels of fat (f [total] = — .45,
p < .01), higher levels of fiber (f [total] = .61, p < .001),
and higher levels of fruits and vegetables (f [total] = .52,
p < .001) in participants’ food purchases and intake.

DISCUSSION

SCT posits that self-efficacy, especially as it pertains to
regulating food intake and purchases, is the most impor-
tant determinant of nutrition behavior. Stemming from
personal and environmental variables, higher self-efficacy
promotes more positive and fewer negative expectations
about the consequences of healthier food choices. Higher
levels of efficacy and favorable outcome expectancies lead
individuals to set goals for and plan and monitor their
healthier eating behaviors. The fit of SCT to nutritional
data from 712 adults participating in the baseline phase
of a larger health promotion study was tested using
SEM. The social cognitive models provided good fit to
the data, explaining 35%, 53%, and 61% of the variance
observed, respectively, in the fat, fiber, and fruit and veg-
etable content of participants’ food-shopping receipts and
food intake questionnaires.

Although self-efficacy made an important contribution
to nutrition behavior (i.e., standardized effect parameters
[p] of .25-.30), relationships within the models suggest that
it was not the preeminent determinant of healthier
nutrition. Instead, enactment of self-regulatory behaviors
exerted greater total effects on fat, fiber, and fruit and veg-
etable purchases and intake (i.e., § = .45-.61). In addition
to self-efficacy and self-regulation, social support and
negative outcome expectations were important determi-
nants of nutrition behavior (i.e., f = — .38 to .36). Positive
outcome expectations, however, were not. Although, the
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role of self-efficacy was somewhat diminished, the con-
figuration of influences supported here was consistent with
that posited by Bandura (15,28). As suggested for other
health behaviors (15), the effect of social support was
indirect, largely through self-efficacy but also through
self-regulation. In addition, self-regulation is recognized
in SCT as having effects on behavior independent of other
SCT variables as evidenced here (15). SCT also allows that
outcome expectations can make no additional or only
a small contribution to understanding certain behaviors
after accounting for self-efficacy (15, pp. 21-28), which is
consistent with the current findings regarding positive out-
come expectations.

The person variables included in the model, age, SES,
and gender each made important contributions to the sam-
ple’s nutrition behavior—effects that were mediated by the
social cognitive variables. Older adults exhibited healthier
fiber, fruit, and vegetable intake in part perhaps because
they perceived greater social support and were more likely
to use self-regulation strategies. Women had better
nutrition perhaps because they exhibited greater self-effi-
cacy and were more likely to use self-regulation strategies.
Participants with higher levels of SES had healthier fiber
in part because of higher levels of self-regulation, where-
as their healthier levels fruits and vegetables were largely
independent of the SCT variables.

Limitations

Although supportive of SCT, this research was nonex-
perimental and the data correlational. Despite this limi-
tation, the causative links between the psychosocial and
nutrition variables as modeled here were strengthened by
the study’s prospective design; the 3-month follow-back
period of the FFQ, however, overlapped the collection of
the Food Beliefs Survey. It has been suggested that pro-
spective correlational designs could be further strengthened
by controlling for past behavior (29). According to Ban-
dura (15), however, the reciprocal nature of relations
within SCT clouds the interpretation of such designs. Con-
trolling for past behavior in SCT analyses “without any
regard to the determinants governing it [past behavior]
obscures rather than clarifies the factors regulating human
performance. Theoretical considerations should prescribe
which determinants get controlled in causal analyses”
(15, p .69). When past and current behavior are highly cor-
related, Bandura posited that this is the result of a common
set of psychosocial determinants, suggesting the determi-
nants only need to be measured prior to behavior to reflect
causation. If past behavior and current behavior are not
highly correlated, this, according to Bandura, is due to
change in their psychosocial determinants, suggesting
determinants need to be measured at some point between.
In either case, prior measures of behavior would not con-
tribute to the understanding of future behavior. Neverthe-
less, nonexperimental research designs, including
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prospective causal modeling, can only suggest how beha-
vior might be controlled; only through experimental
designs can we know if and how psychosocial variables
might be manipulated to effect behavior change. Finally,
although diverse, our sample was not large enough to test
the fit of the models across specific demographic groups
even though the results suggested differences might exist
by participants’ gender, age, and SES.

Implications for Interventions

This study suggests that nutrition interventions may be
more successful to the extent that they (a) strengthen family
social support, (b) build self-efficacy, (c) improve the use of
self-regulatory behaviors, (d) dispel negative outcome
expectations related to making healthier food choices,
and (e) are appropriately tailored for certain demographic
groups. It also suggests that changes in these areas build on
one another.

Social Support

There were indications in our study that perceived
family support for eating healthier foods could positively
influence food purchases and intake. Although this study
does not shed light on how social support might be
improved, it suggests that interventions that are successful
at improving family attitudes and behaviors may result in
healthier nutrition behavior because family social support
boosts individuals’ nutrition self-efficacy, offsets negative
outcome expectations, and encourages individuals’ self-
regulatory behaviors.

Self-efficacy. The findings presented here suggest that
nutrition interventions should be designed to target self-
efficacy for setting goals and for planning and monitoring
progress toward these goals. Interventions that, in addition
to building social support, provide progressive mastery
experiences in self-regulation would be expected to be effec-
tive in building participants’ efficacy (15,28). As self-
efficacy improved in such interventions, negative outcome
expectations would be offset and self-regulatory behavior
boosted leading to healthier food choices.

Negative outcome expectations. Participants’
nutritional health was affected in our study by their expec-
tations of negative self-evaluative, social, and physical out-
comes. Participants’ food purchases and intake contained
more fat and less fiber, fruits, and vegetables to the extent
that they expected healthier nutrition to detract from other
activities or to be physically or emotionally dissatisfyin-
g.Increased support from family members and self-efficacy
building mastery experiences that target specific negative
outcomes are approaches suggested by SCT and supported
by the current analyses.
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Self-regulation. Although self-regulation was the
strongest predictor of healthier nutrition, participants used
self-regulatory behaviors largely only “occasionally’ sug-
gesting these behaviors may have room for change in simi-
lar populations. In addition to improving social support,
self-efficacy, and outcome expectations, interventions to
increase nutrition self-regulation should provide specific
skill training in setting appropriate and realistic goals,
planning for challenges to healthy food choices, and moni-
toring food intake, preferably through progressive mastery
experiences that allow for tailored, regulatory approxima-
tions and feedback (15,28).

Target groups. Finally, nutrition interventions might
be more successful to the extent that they are tailored for
the age, household SES, and gender of participants. In
sum, interventions involving younger participants might
be enhanced by special emphasis on building social support
for healthier food purchases and intake and on building
confidence and skill in regulating nutrition behavior. Inter-
ventions involving men or lower SES participants might
anticipate poorer initial levels of nutrition. Further, male
participants may need specific content to enhance self-
efficacy and self-regulation and to dispel expectations that
better eating habits will be inconvenient and less satisfying.

CONCLUSIONS

The study presented here suggests a pivotal role for
self-regulatory behaviors in the nutrition behavior of
adults. Understanding the place of self-regulation in the
context of other social cognitive factors could provide a
powerful tool in counterbalancing the social and environ-
mental factors contributing to the recent deterioration of
diet and activity patterns observed in the United States.
Adults who regulate their nutrition behavior could be
expected to have healthier diets, and interventions that
are effective at garnering family support, at increasing
nutrition related self-efficacy, and at overcoming negative
outcome expectations should be more successful at helping
adults enact the self-regulatory behaviors essential to buy-
ing and eating healthier foods.
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