


2000 000005000000000000000000000000000000000000ERE0000000000000000000

SELF-REGULATION

Social cognitive theory provides a model for understanding
dietary behavior change (26). According to the theory, self-
regulation is an individual’s ability to set specific and attainable
goals, employ effective strategies for attaining the goal, and self-
monitor to evaluate his or her success in attaining the goal. Self-
regulation, includes three subprocessses: self-observation, self-
judgment, and self-reaction (26,27).

Another important concept in social cognitive theory is that
an individual’s behavior is mediated through self-efficacy ex-
pectations (28). The motivation to perform a specific behavior
is driven by the individual’s confidence that he or she can
perform the actions necessary to produce the specific behav-
ior. Therefore, an individual’s belief in his or her ability to
perform a behavior required to achieve a goal is a prerequisite
for actual performance of self-regulatory strategies (29-34).

Unless self-efficacy is enhanced, subjects will fail to self-
regulate. Therefore, setting attainable goals, self-monitoring,
and self-reward are used to increase self-efficacy and improve
motivation to initiate and maintain dietary change (31,35-37).

FIBER CONSUMPTION

Increased fiber consumption has been linked to the prevention
of various degenerative diseases including cancer, cardiovas-
cular disease, and diseases of the bowel (38-41). Other ben-
efits of increasing fiber intake are reduced blood pressure,
improved glycemic control in persons with diabetes, and in-
creased satiety leading to improved weight loss and weight
maintenance (40,42). Health care professionals strongly advo-
cate increasing the consumption of dietary fiber. Studies indi-
cate a need to increase dietary fiber intake from 7g to 13 g per
day to 25 to 35 g per day (42-45). A nutrition class may be
students’ only exposure to nutrition education, so encouraging
dietary change, in addition to increasing general nutrition
knowledge, is an important goal.

The task of self-regulatory dietary fiber intake in a healthy
population is a challenging one. In fat reduction studies, sub-
jects have increased motivation to monitor their intake since
weight loss or blood cholesterol reduction are highly valued
outcomes. However, increasing dietary fiber consumption does
not provide immediate visible benefits in the healthy popula-
tion. Therefore, strategy training and self-efficacy enhancement
must be the factors that motivate subjects to change their
behaviors. Subjects who perceive the greatest self-efficacy in
monitoring fiber goals are most likely to show the greatest
behavior change and maintenance of change (30,34,46).

Our study evaluated the effectiveness of incorporating self-
regulation strategies (goal setting and self-monitoring) into a
nutrition education curriculum to promote and enhance di-
etary self-efficacy and foster a change in dietary fiber con-
sumption. Research has not specifically investigated the effect
of goal setting and self-monitoring on dietary behavior change
or its effect on self-efficacy to influence behavior change.

METHODS

Procedure

Undergraduate students in an introductory nutrition educa-
tion class participated in a study of dietary behavior change.
Students in an introductory health class served as the control
group. Students received the education component normally
given in the respective class. A knowledge pretest was admin-
istered to all students on the second day of class.

E—
RESEARCH

In the second week of class, all students were trained in
recording intake and given the assignment of keeping a 3-day
food diary, which is a common assignment for both courses.
Participants averaged total energy, fiber, and fat intake for
their 3-day diet diaries using a pocket food data book (47) that
includes over 30,000 foods. The diet diaries were submitted by
week 4 of the course and examined by the author (RS) for
transcription and computation errors. After submitting the
food diaries, students completed a dietary fiber self-efficacy
questionnaire,

Students in the nutrition course were then randomly as-
signed to 1 of 4 experimental groups: short-term goal setting
only, self-monitoring only, short-term goal setting and self-
monitoring, and no goal setting and no self-monitoring and
trained in the intervention on the 7th week of class, after a
lecture on dietary fiber (48).

The 4-week intervention took place between week 8 and week
12 of this 14-week course. Members of each group submitted
appropriate forms at each class meeting (twice a week).

At week 13, students completed a 3-day food diary and fiber
self-efficacy and knowledge questionnaires. The control group
did not receive the nutrition education (knowledge) component
orany interventions, but completed the pre-and postintervention
diet diaries, knowledge, and self-efficacy questionnaires. Stu-
dents were asked not to communicate with individuals in the
other treatment groups about the project until after the study.

At the end of the study, students were debriefed. To account
for possible contamination, a questionnaire was developed to
examine students’ practices during the intervention.

Instrument Development
The following instruments were developed for the study:

Dietary fiber self-efficacy questionnaire Dietary fiber
self-efficacy is defined as confidence that one can perform the
actions necessary to increase dietary fiber consumption. Self-
efficacy can be assessed by asking an individual to indicate
whether or not he or she thinks he or she can perform a specific
behavior at the present time and to indicate his or her confi-
dence of success on a probability scale (28). A self-efficacy
scale for dietary fiber intake was developed for this study. The
scale contained items that examined students’ confidence in
following a diet ample in dietary fiber. The scale ranged from
0 to 100 points with 10 unit intervals; 0% for definitely cannot
doit to 100% for definitely can do it. The following instructions
were given to the participants: “Please rate your confidence
that you can do the following...(eg, ‘read labels for fiber con-
tent; choose high fiber snacks such as whole grain pretzels,
popcorn, fruits, and vegetables’).” And, “Indicate your degree
of confidence by circling the appropriate numbers.” Test-
retest reliability (2-week interval) was »=0.80, P<.05, and
internal consistency was 0=0.96.

Dietary fiber knowledge questionnaire A 25-item multiple
choice instrument was developed to assess students’ knowledge
of fiber (ie, sources and clinical application of dietary fiber such
as “The average intake of dietary fiber for Americans is approxi-
mately ____"). Test-retest reliability (2-week interval) was
r=0.63, P<.05, and internal consistency was o=0.71. Content
validity was assessed through a panel of nutrition experts.

Goal setting group Goal setting entails setting short-term
goals. Students in the goal-setting group were assigned the

Journal of THE AMERICAN DIETETIC ASSOCIATION / 1007



90000000000000000000000002000090000203200000000020500000000006000000)

—
RESEARCH

0000000000300000000020003008000000003000ER0NOERREERRIRRRPR0ORRRRR0S

Table

Means*standard deviations for pre- and poststudy fiber consumption, pre- and poststudy self-efficacy scores, pre- and poststudy knowl-

edge scores, and standard error of means for mean differences

Group Dietary fiber (g)° Dietary self-efficacy” Knowledge scores®
Prestudy Poststudy  Difference Prestudy Poststudy  Difference Prestudy  Poststudy Difference
“«— mean+SD —> € mean*SEM > <—— meanzSD —> < mean*SEM > <— meanz*SD —> < mean=SEM >

(Group 1)
Goal setting

(n=29) 11.8£9.0 19.7+98 +7.9+13 60.8+217 728x16.3" +120x3.2 13.3+x35 166=35"  +33x07
(Group 2)
Self-monitoring

(n=29) 10052 115+40 +15+10 57.3+156 636x151 +6.3*19 123+26 16234 +39+06
{Group 3)
Goal setting and

self-monitoring

(n=29) 13.0£82 243x102* +114zx15 63.0+187 719x17.8" +8.9+2.3 126+34 17.0+2.6* +4.4+07
(Group 4)
No goal setting

and no self-

monitoring

(n=26) 99+48 11558 +16+09 546x152 629x21.0 +8.3+28 11.9+37 151x4.7" +3.2+1.0
(Group 5)
Control (n=26) 11,781 112+75 —0.5x06 59.7+16.0 58.6x16.7 -1.1+3.6 11.7£29 12.7+3.8 +1.0+£0.8

“Differences in post-study fiber intake for group 3 compared to groups 1, 2, 4, and 5; and differences in post fiber intake for group 1 compared to groups 2,

4, 5; using Newman-Keuls post hoc comparisons.

“Differences in post-study self-efficacy scores for groups 1 and 3 compared to group 5 using Newman-Keuls post hoc comparisons. Seff-efficacy scores

ranged from 21.0 to 100. The lower the score, the lower the self-efficacy.

Differences in post-study knowledge scores for groups 1-4 compared to group 5 using Newman-Keuls post hoc comparisons. Scores ranged from 3 to 25,

with the lowest possible score being 0 and the highest 25.
*P<.05.

task of setting goals for increasing their dietary fiber intake.
After recording the short-term goal of increasing their daily
fiber intake by 5 g for the first week, they proceeded to increase
their fiber intake by 5 g per week until reaching their long-term
goal of 25 g to 35 g of dietary fiber per day. Students recorded
the written goals daily and submitted them twice a week at
each class meeting.

Self-monitoring group Self-monitoring entails recording daily
intake. The self-monitoring group recorded fiber intake daily
on fiber monitoring forms that were submitted twice a week.

Goal setting and self-monitoring group Students in the
goal setting and self-monitoring group set written goals for
increasing their daily fiber intake by 5 g for the first week then
increasing fiber intake by 5 g per week until they reached the
goal of 25 g to 35 g per day. They completed the fiber monitor-
ing forms on a daily basis and submitted them along with the
written goals twice a week.

No goal setting and no self-monitoring group These
students did not receive any training for increasing dietary
fiber consumption. To give the appearance that they were in a
viable treatment group, they were asked to monitor their daily
activity levels and to submit the self-monitoring forms at each
class meeting.

Control group Students from the same population with simi-
lar demographic profiles in a basic health class were selected
for the control group.

The Brooklyn College Committee on the Rights and Welfare
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of Human Subjects and the CUNY Graduate School and Univer-
sity Center Committee on the Protection of Human Subjects
approved the study. No student declined to participate despite
the opportunity to do so. No incentives were offered.

Data Analysis

Descriptive statistics included the means and standard devia-
tions of pre- and postintervention dietary fiber intake from the
diet analysis, and dietary fiber self-efficacy and fiber knowledge
scores. ANOVA was used to examine differences in the mean
changes between groups. Main and interaction effects of goal
setting and self-monitoring on postintervention variables were
analyzed using ANCOVA with baseline intake levels as the
covariate, Path analysis was conducted to analyze the causal
links among the pretest and intervening variables to predict
postintervention knowledge, self-efficacy, and fiber consump-
tion.

RESULTS

Sample

One hundred thirty-nine students (72% female) participated
in the study. One hundred thirteen students (83 female, 30
male) enrolled in an introductory nutrition class were ran-
domly assigned to 1 of the 4 experimental conditions. Each of
the 4 groups included approximately 7 to 9 males and 20 to 23
females. Twenty-six other students (17 female, 9 male) from a
health class served as the control group. The mean age for both
males and females was 23£6.3 years. Fifty-nine percent of the
students were white, 19% were African-American, 11% were
Hispanic, and 11% were Asian.
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(40%%) 36*

R = .48+

Preknowledge

Self-monitoring

Goal Setting

(.65***) 60

(22%%) 182

Postknowledge

(:26%%).18*  |(.32%**) .17*

(28**) .15*

v

Pre self-efficacy

(.64***) 54*
Prefiber

»| Post self-efficacy| R =.70*

(.55%**) 41*

(A45**%) 23%

»! Postfiber

7 (N=138,6) = 5.69, p = .46

data. "P<.05. "P<.01. ™P<.001.

R=.82*

Results of path analysis to determine the effects of goal setting and self-monitoring (mediated through knowledge and self-
efficacy) on postintervention dietary fiber intake of college students (N=139). The model had 8 variables: goal setting, self-
monzitoring, pre- and postintervention knowledge, pre- and postintervention self-efficacy, and pre- and postintervention
dietary fiber consumption. y? tests were preformed to test the reduced model’s soundness and demonstrated a good fit of the

The means and standard deviations for pre- and
postintervention dietary fiber intake, pre- and postintervention
self-efficacy, and pre- and postintervention knowledge scores
for the entire sample appear in the Table.

Dietary Fiber Intake

Subjects who set goals (the goal-setting group and the goal
setting and self-monitoring group) had a mean fiber intake of
22 g compared to 11.5 g for subjects who did not set goals.
Therefore, subjects who set goals consumed 91% more fiber
than subjects who did not set goals.

ANOVA results for changes in dietary fiber intake showed
significant differences between groups (F' [4, 134]=16.54;
P<.0001). Newman-Keuls post hoc comparisons revealed that
increases in dietary fiber for the goal setting and self-monitoring
group were significantly higher than those of the goal-setting, self-
monitoring, no goal setting and no self-monitoring, and control
groups. In addition, the goal setting only group had significantly
greater increases in fiber intake than the self-monitoring, no goal
setting and no self-monitoring, and control groups.

Goal setting had a significant main effect on postintervention
dietary fiber consumption (#11,108]=54.78; P<.001). Self-moni-
toring had no significant effect on postintervention fiber in-
take, and there was no significant interaction between goal
setting and self-monitoring.

Dietary Fiber Self-efficacy

Subjects who set goals had a mean fiber self-efficacy score of
71.8 compared to 62.7 for the subjects who did not set goals.
Therefore, subjects who set goals (the goal-setting group and
the goal setting and self-monitoring group) scored 15% higher
on the dietary fiber self-efficacy scale than subjects who did
not set goals.

ANOVA results for changes in self-efficacy scores showed
significant differences between the groups (#(4,134)=3.46;
P=.01). Newman-Keuls post hoc comparisons revealed that
the goal-setting group and goal setting and self-monitoring
group were significantly different from the control group.
Although the goal-setting group and the goal setting and self-
monitoring group numerically surpassed the self-monitoring
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and the no goal setting and no self-monitoring group, these
differences did not reach statistical significance.

Goal setting had a significant main effect on changes in
dietary fiber self-efficacy scores (F(1,108)=564.78; P<.05]. Self-
monitoring had no significant main effect on changesin dietary
fiber self-efficacy, and there was no significant interaction
between goal setting and self-monitoring.

Nutrition Knowledge

ANOVA outcomes for postintervention knowledge scores
showed significant differences between groups (£4,
134])=5.97; P=.0002). Newman-Keuls post hoc comparisons
revealed that subjects in all 4 groups that received the
nutrition education gained more knowledge than subjects in
the control group.

Path Analysis

Path analysis was used to determine whether the effects of goal
setting and self-monitoring on postintervention dietary fiber
intake were mediated through the intervening variables knowl-
edge and self-efficacy. This procedure was also used to control
for the effects of the covariates, preintervention dietary fiber
consumption, preintervention dietary fiber self-efficacy, and
preintervention knowledge scores. The results of the path
analysis are presented in the Figure.

There was a high correlation between goal setting and
postintervention dietary fiber consumption. Postintervention
dietary fiber self-efficacy scores were also highly correlated
with postintervention dietary fiber consumption. Self-moni-
toring and postintervention knowledge scores were signifi-
cantly correlated to poststudy fiber consumption, however,
these correlations proved not to be significant once the effects
of the other variables were statistically controlled.

Sixty-seven percent of the variance in poststudy fiber con-
sumption was explained by pre-intervention fiber consump-
tion, goal setting, and post-intervention dietary fiber self-
efficacy. When the strong effects of preintervention fiber
consumption were statistically controlled, goal setting and
self-monitoring were found to effect post-intervention fiber
consumption through knowledge and dietary fiber self-effi-
cacy. In addition, goal setting had a significant direct effect on
postintervention fiber consumption.

Forty-nine percent of the variance in postintervention di-
etary fiber self-efficacy was explained by preintervention di-
etary fiber self-efficacy, goal settfing, and postintervention
knowledge. When the strong effects of preintervention dietary
fiber self-efficacy were statistically controlled, the direct con-
tribution of goal setting on postintervention dietary fiber self-
efficacy was moderate. The contribution of postintervention
knowledge on postintervention dietary fiber self-efficacy also
proved to be moderate.

Finally, 23% of the variance in postintervention knowledge
scores was explained by goal setting, self-monitoring, and
preintervention knowledge scores. When the strong effects of
preintervention knowledge was statistically controlled, the
direct contribution of goal setting and self-monitoring to
postintervention knowledge was moderate.

DISCUSSION

The purpose of the study was to investigate the mediating role
of nutrition education and dietary fiber self-efficacy on dietary
fiber intake, and examine the effects of goal setting and self-
monitoring on dietary fiber self-efficacy and dietary fiber
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intake. Both goal setting and self-monitoring proved to exert a
significant indirect effect on postintervention fiber consump-
tion mediated through postintervention knowledge and di-
etary fiber self-efficacy. In addition, goal setting had a direct
effect on postintervention fiber self-efficacy and fiber con-
sumption. In general, goal setting was more strongly associ-
ated with postintervention fiber consumption than was self-
monitoring. Self-monitoring only contributed to the variance
in postintervention knowledge. Students who only recorded
their daily fiber intake without setting goals did not directly
alter their behavior or their self-efficacy perceptions. How-
ever, the activity of self-recording may have made them more
aware of the issue of dietary fiber, which helped them to retain
knowledge and indirectly affected their behavior through self-
efficacy perceptions. Students who set goals were also able to
access dietary fiber knowledge acquired in class and effec-
tively transform that knowledge through self-efficacy to im-
prove fiber intake,

Why didn’t the self-monitoring condition alone influence
dietary fiber behavior change? Zimmerman (49) suggests
that self-regulation consists of 3 subprocesses that must be
present for change to occur. These subprocesses are self-
observation, self-judgment, and self-reaction. Allinvolve adop-
tion of a specific goal and ongoing strategy adjustment for
goal achievement. The data indicate that self-monitoring
alone is not a powerful component for behavior change. It
must be combined with goal setting to produce the desired
effect.

An important objective of our study was to separate goal
setting and self-monitoring from one another to see the
relative contributions of each variable. The finding that self-
monitoring alone did not directly contribute to behavior
change supports the belief that persons who self-monitor
must have a standard by which they can compare their
performance to successfully achieve their goals (27). It is
equally interesting that goal setting exerted a strong direct
effect even when separated from self-monitoring. Despite the
attempt to separate goal setting from self-monitoring, it was
obvious that those who set goals did monitor their intake in
some way, particularly mentally. The data indicate that the
act of keeping written records further enhances self-regula-
tion.

This study highlights the importance of self-efficacy as a
mediator in the relationship between knowledge and behavior
change. The effect of postintervention knowledge on fiber
consumption occurred entirely though mediation of self-effi-
cacy.

Qur findings are consistent with the literature on self-
regulation (18,31-33,50-51). A critical component of self-regu-
lation is for persons to set attainable and short-term goals and
monitor theirbehaviorin order to achieve their goals (24,29,52).
This suggests that before erabarking on any behavior change
activity a person must have a goal in mind. Self-monitoring
alone does not have as strong an effect.

From these results it is clear that dietary change does not
occur from knowledge alone. Setting specific goals and
keeping written monitoring records are essential for achiev-
ing change (15,24,29,52). These strategies increase per-
ceived self-efficacy and improve dietary behavior. There is
clearly a need for more research on incorporating cognitive,
behavioral, and motivational measures to provide a more
complete picture of the determinants of dietary behavior
change.
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APPLICATIONS

m Dietary change requires active self-regulation of food intake,
and a combination of goal-setting and self-monitoring has been
shown to be an effective self-regulation strategy. Dietitians
and nutrition professionals can use this finding to develop
effective strategies for behavior change.

m Dietary self-management can be implemented with just 2
skill training classes: recording and evaluating initial dietary
intake, and setting dietary goals and self-monitoring intake.
These can easily be incorporated into nutrition education or
counseling programs to enhance dietary behavior change.
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