
Social-Cognitive Predictors of Health Behavior: Action Self-Efficacy and 
Coping Self-Efficacy 

Ralf Schwarzer 
Freie Universitttt Berlin 

Britta Renner 
Emst-Moritz-Amdt-UniversittR Greifswald 

The effects of social-cognitive variables on preventive nutrition and behavioral intentions were studied 
in 580 adults at 2 points in time. The authors hypothesized that optimistic self-beliefs operate in 2 phases 
and made a distinction between action self-efficacy (preintention) and coping self-efficacy (pmtintan- 
tion). Risk perceptions, outcome expectancies, and action self-efficacy were specified as predictors of the 
intention at Wave 1. Behavioral intention and coping serf-efficacy served as mediatcn linking the 3 
predictors with low-fat and high-fiber dietary intake 6 months later at Wave 2. Covariance structure 
analysis yielded a good model fit for the total sample and 6 subsamples created by a median split of 3 
moderators: gender, age, and body weight. Parameter estimates differed between samples; the importance 
of perceived self-efficacy increased with age and weight. 

Key words: health cognitions, risk appraisals, self-efficacy, outcome expectancies, preventive 
nutrition, body weight 

The Berlin Risk Appraisal and Health Motivation Study 
(BRAHMS) was designed to examine the social-cognitive deter- 
minants of health behaviors, such as physical exercise, smoking, 
alcohol consumption, and preventive nutrition. In the study re- 
ported in this article, our focus is on self-reported nutrition. Eating 
a healthy diet low in saturated fat and high in fiber is a common 
medical recommendation. According to current medical knowl- 
edge, such nutrition helps reduce the risk of cardiovascular disease 
and other ailments. However, most people do not adhere to this 
advice, and many have not even developed an explicit intention to 

adopt it, 
Three factors specified by social-cognitive health behavior the- 

odes were considered as possible predictors: (a) risk appraisals, 
defined as one's perceived vulnerability compared to that of oth- 
ers; Co) behavior-specific outcome expectancies (i.e., expected 
benefits of preventive nutrition); and (c) self-efficacy befiefs in the 
face of obstacles and barriers to adopt health behaviors. Moreover, 
the roles of gender, age, and body weight were examined. 
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Perceived Self-Efficacy and Preventive Nutrition 

The construct of self-efficacy represents one core aspect of 
social-cognitive theory (Bandura, 1997). Whereas outcome ex- 
pectancies refer to the perception of the possible consequences of 
one's action, perceived self-e~cacy refers to personal action con- 
trol or agency. A person who believes that he or she can produce 
a desired effect can conduct a more active and self-determined life 
coUgSe .  

Dieting, weight control, and preventive nutrition can be gov- 
erned by self-efficacy beliefs within such a self-regnlatory cycle. It 
has been found that self-efficacy operates best in concert with 
general changes in fifestyle, including physical exercise and pro- 
vision of social support. Self-confident clients of intervention 
programs were less likely than other clients to relapse into their 
previous unhealthy diet (Bagozzi & Edwards, 1998, Brug, Hos- 
pets, & Kok, 1997; Fuhrmann & Kuhl, 1998; Gollwitzer & Oet- 
tingen, 1998). Chambliss and Murray 0979) found that people 
who were overweight were most responsive to behavioral treat- 
ment when they had a high sense of self-efficacy. Body weight, 
age, and gender should be considered when the motivation to 
change one's nutrition is studied. Setting preventive nutrition goals 
and making self-regulatory attempts require optimistic self-beliefs, 
an assumption that has been discussed in social cognition models 
of health behavior. 

Social Cognition Models and Health Behavior 

Health behavior theories describe and explain how and why 
individuals refrain from risk behaviors and adopt health behaviors 
(Conner & Norman, 1996; Wallston, 1994; Weinstein, 1993). 
According to Abraham, Sheeran, and Johnston (1998), the com- 
mon view is emerging that several ingredients of such models are 
necessary, among them (a) intentions, (b) perceived self-efficacy, 
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Perceived Self-Efficacy and Preventive Nutrition

The construct of self-efficacy represents one core aspect of
social-cognitive theory (Bandura, 1997). Whereas outCOtM ex

pectant:ies refer to the perception of the possible consequences of
one's action, perceived self-efficacy refers to personal action con
trol or agency. A person who believes that he or she can produce
a desired effect can conduct a more active and self-determined life
COlIIlle.

Dieting, weight control, and preventive nutrition can be gov
erned by self-efficacy beliefs within such a self-reguIatory cycle. It
has been found that self-efficacy operates best in concert with
general changes in lifestyle, including physical exercise and pr0

vision of social support. Self-confident clients of intervention
programs were less likely than other clients to relapse into their
previous unhealthy diet (Bagozzi &; Edwards, 1998; Drug, Hos
pers, &; Kot, 1997; Fuhrmann &; Kubl, 1998; GoUwitzer &; Oet
tingen, 1998). Chambliss and Murray (1979) found that people
who were overweight were most responsive to behavioral treat
ment when they had a high sense of self-efficacy. Body weight,
age, and gender should be considered when the motivation to
change one's nutrition is studied. Setting preventive nutrition goals
and making self-regulatory attempts require optimistic self-beliefs,
an assumption that has been discussed in social cognition models
of health behavior.

Social Cognition Models and Health Behavior

Health behavior theories describe and explain how and why
individuals refrain from risk behaviors and adopt health behaviors
(Conner &; Norman, 1996; Wallston, 1994; Weinstein, 1993).
According to Abraham, Sheeran, and Johnston (1998), the com
mon view is emerging that several ingredients of such models are
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and (c) outcome expectancies. One such theory is the health action 
process approach (HAPA; Schwarzer, 1992, 1999; Schwarzer & 
Fuchs, 1996). HAPA was built around these characteristics from a 
dynamic self-regulation perspective. This approach suggests a 
distinction between preintentional motivation processes and 
postintentional volition processes. 

In the initial motivation phase, a person develops an intention 
(or goal) to act. This is mainly inspired by three kinds of cogni- 
tions: risk perception, outcome expectancies, and perceived self- 
efficacy. After a goal has been set within the motivation phase, 
individuals enter the volition phase, in which they plan the details, 
try to act, invest effort, persist, possibly fail, and finally recover. 
Thus, there are at least two distinct phases, one that leads to a 
behavioral intention and another that leads to actual behavior. 

According to this theory, the intention to adopt a valued health 
behavior (such as preventive nutrition) depends mainly on three 
sets of cognitions: (a) the belief that one is at risk for disease ("I 
have a high risk of getting a heart attack because of my high 
cholesterol level and body weight"), (b) the belief that behavioral 
change would reduce a health threat ("If I eat healthful foods, I will 
reduce my cardiovascular risk"), and (c) the belief that one is 
sufficiently capable of exercising control over a difficult behavior 
("I am capable of controlling my healthful diet in spite of sweet 
temptations"). Risk perceptions serve predominantly to set the 
stage for a contemplation process early in the motivation phase, 
but they do not extend beyond this phase. Similarly, outcome 
expectancies are chiefly seen as being important in the motivation 
phase, when a person balances the pros and cons of certain 
behavior consequences, but they may lose their predictive power 
after a personal decision has been made. However, if one does not 
believe in one's capability to perform a desired action (i.e., lack of 
perceived self-efficacy), one will be unable to initiate and maintain 
it. Beliefs can be the moving force while a person proceeds 
through a self-regulatory cycle. At different points in time, differ- 
ent patterns of social-cognitive predictor sets may emerge. 

Phase-Specif ic  Self-Efficacy 

Optimistic self-beliefs may be phase-specific within a self- 
regulatory cycle. For example, some individuals may have high 
confidence in their ability to set ambitious goals and to take 
initiative but little confidence in their ability to maintain the 
desired behaviors. In contrast, others may have high confidence in 
their ability to resist temptation and to recover from setbacks but 
little confidence in getting started. Thus, perceived self-efficacy is 
seen as functional at different levels and at different points in time 
within a self-regulatory goal attainment process. It might be useful 
to subdivide the construct in a phase-specific manner in order to 
characterize these functions (see Marlatt, Baer, & Quigley, 1995). 
Action self-efficacy makes a difference in the preactional phase. 
Individuals high in self-efficacy imagine success scenarios, antic- 
ipate potential outcomes of diverse strategies, and take the initia- 
tive to try to adopt a new behavior (Bagozzi & Edwards, 1998). 
Those with less self-efficacy, on the other hand, imagine failure 
scenarios, harbor self-doubts, and procrastinate. Coping self- 
efficacy, on the other hand, describes optimistic beliefs about one's 
capability to deal with barriers that arise during the maintenance 
period. A new health behavior might turn out to be much more 
difficult to adhere to than expected, but a self-efficacious person 

responds confidently with better strategies, more effort, and pro- 
longed persistence to overcome such hurdles. Once an action has 
been taken, individuals with high coping self-efficacy invest more 
effort and persist longer than those who are not self-efficacious. 
When setbacks occur, they recover more quickly and maintain 
commitment to their goals. 

The study we report here did not allow a test of this entire 
model, but it did include crucial variables. Therefore, it permitted 
the exploration of some of the proposed relationships and helped to 
establish empirically the conceptual distinction between action 
self-efficacy and coping self-efficacy. The research design covered 
the three predictors within the motivation phase (risk perception, 
outcome expectancies, and action self-efficacy) and the intention 
to adopt a healthy diet. The study also included coping self- 
efficacy in the volition phase half a year later, covering two 
preventive nutrition behaviors. We assumed that the intention as 
well as the behaviors could be predicted by social-cognitive 
variables, which would corroborate previous research findings. 
The questions were, in particular, how strong the associations 
would be and what kind of prediction pattern would emerge. 
Additional questions were whether the hypothesized general 
causal model could be replicated within subsamples and whether 
the relationships were moderated by variables such as age, body 
weight, and gender. We assumed that preventive nutrition is more 
salient in older and overweight persons, which might affect the 
causal structure or the strength of the empirical associations. 

Method 

Participants 

Participants were 580 residents of Berlin who came to four different 
locations (two universities and two city halls). Informed consent was 
obtained. The average age was 43 years, and 48% were male. Five hundred 
twenty-six respondents (91%) from the first wave completed the follow-up 
questionnaire 6 months later. After listwise deletion of missing data on all 
variables, a longitudinal sample of 524 persons remained. Dropout analysis 
showed that the average age of the longitudinal sample was 7 years 
younger than that of the dropout sample, t(578) = 3.13, p = .002. 
However, there was no significant difference between the two groups in 
terms of body weight, t(578) = .47, p = .64, and gender, X2(1, N = 578) = 
.89 ,  p = .35 .  

Procedure 

Participants were recruited through advertisements placed in local news- 
papers in Berlin. Furthermore, a letter describing the study was sent to 
clients of the Technician's Health Insurance company who lived near the 
study locations. On arriving at the study site, participants were told that the 
study was part of a community-wide effort to collect health information 
from the population at various locations across Berlin. They completed a 
questionnaire that included 22 items measuring health-related cognitions 
and behaviors. Afterward, they were thanked and received an invitation to 
take part in the second wave. Six months later, participants were assessed 
again in the same manner. 

Measures 

A set of 22 questionnaire items related to preventive nutrition was 
designed to assess seven latent variables, four at Time 1 and three at 
Time 2. Risk perception, outcome expectancies, action self-efficacy, and 
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and (c) outcome expectancies. One such theory is the health action
process approach (HAPA; Schwarzer, 1992, 1999; Schwarzer &
Fuchs, 1996). HAPA was built around these characteristics from a
dynamic self-regulation perspective. This approach suggests a
distinction between preintentional motivation processes and
postintentional volition processes.

In the initial motivation phase, a person develops an intention
(or goal) to act. This is mainly inspired by three kinds of cogni
tions: risk perception, outcome expectancies, and perceived self
efficacy. After a goal has been set within the motivation phase,
individuals enter the volition phase, in which they plan the details,
try to act, invest effort, persist, possibly fail, and finally recover.
Thus, there are at least two distinct phases, one that leads to a
behavioral intention and another that leads to actual behavior.

According to this theory, the intention to adopt a valued health
behavior (such as preventive nutrition) depends mainly on three
sets of cognitions: (a) the belief that one is at risk for disease ("I
have a high risk of getting a heart attack because of my high
cholesterol level and body weight"), (b) the belief that behavioral
change would reduce a health threat ("If I eat healthful foods, I will
reduce my cardiovascular risk"), and (c) the belief that one is
sufficiently capable of exercising control over a difficult behavior
("1 am capable of controlling my healthful diet in spite of sweet
temptations"). Risk perceptions serve predominantly to set the
stage for a contemplation process early in the motivation phase,
but they do not extend beyond this phase. Similarly, outcome
expectancies are chiefly seen as being important in the motivation
phase, when a person balances the pros and cons of certain
behavior consequences, but they may lose their predictive power
after a personal decision has been made. However, if one does not
believe in one's capability to perform a desired action (i.e., lack of
perceived self-efficacy), one will be unable to initiate and maintain
it. Beliefs can be the moving force while a person proceeds
through a self-regulatory cycle. At different points in time, differ
ent patterns of social-cognitive predictor sets may emerge.

Phase-Specific Self-Efficacy

Optimistic self-beliefs may be phase-specific within a self
regulatory cycle. For example, some individuals may have high
confidence in their ability to set ambitious goals and to take
initiative but little confidence in their ability to maintain the
desired behaviors. In contrast, others may have high confidence in
their ability to resist temptation and to recover from setbacks but
little confidence in getting started. Thus, perceived self-efficacy is
seen as functional at different levels and at different points in time
within a self-regulatory goal attainment process. It might be useful
to subdivide the construct in a phase-specific manner in order to
characterize these functions (see Marlatt, Baer, & Quigley, 1995).
Action self-efficacy makes a difference in the preactional phase.
Individuals high in self-efficacy imagine success scenarios, antic
ipate potential outcomes of diverse strategies, and take the initia
tive to try to adopt a new behavior (Bagozzi & Edwards, 1998).
Those with less self-efficacy, on the other hand, imagine failure
scenarios, harbor self-doubts, and procrastinate. Coping self
efficacy, on the other hand, describes optimistic beliefs about one's
capability to deal with barriers that arise during the maintenance
period. A new health behavior might tum out to be much more
difficult to adhere to than expected, but a self-efficacious person

responds confidently with better strategies, more effort, and pro
longed persistence to overcome such hurdles. Once an action has
been taken, individuals with high coping self-efficacy invest more
effort and persist longer than those who are not self-efficacious.
When setbacks occur, they recover more quickly and maintain
commitment to their goals.

The study we report here did not allow a test of this entire
model, but it did include crucial variables. Therefore, it pennitted
the exploration of some of the proposed relationships and helped to
establish empirically the conceptual distinction between action
self-efficacy and coping self-efficacy. The research design covered
the three predictors within the motivation phase (risk perception,
outcome expectancies, and action self-efficacy) and the intention
to adopt a healthy diet. The study also included coping self
efficacy in the volition phase half a year later, covering two
preventive nutrition behaviors. We assumed that the intention as
well as the behaviors could be predicted by social-cognitive
variables, which would corroborate previous research findings.
The questions were, in particular, how strong the associations
would be and what kind of prediction pattern would emerge.
Additional questions were whether the hypothesized general
causal model could be replicated within subsamples and whether
the relationships were moderated by variables such as age, body
weight, and gender. We assumed that preventive nutrition is more
salient in older and overweight persons, which might affect the
causal structure or the strength of the empirical associations.

Method

Panicipants

Participants were 580 residents of Berlin who came to four different
locations (two univefliities and two city halls). Informed consent was
ohtained. The average age was 43 years, and 48% were male. Five hundred
twenty-six respondents (91%) from the first wave completed the follow-up
questionnaire 6 months later. After listwise deletion of missing data on all
variables, a longitudinal sample of 524 persons remained. Dropout analysis
showed that the average age of the longitudinal sample was 7 years
younger than that of the dropout sample, 1(578) = 3.13, p = .002.
However, there was no significant difference between the two groups in
terms of body weight, 1(578) = .47.p = .64,andgender. x'(I,N = 578) =
.89, p = .35.

Procedure

Participants were recruited througb advertisements placed in local news
papers in Berlin. Furthermore, a letler describing the study was sent to
clients of the Technician's Health Insurance company who lived near the
study locations. On arriving at the study site, participants were told that the
study was part of a community-wide effort to collect health information
from the Pflpulation at various locations across Berlin. They completed a
questionnaire that included 22 items measuring health-related cognitions
and bebaviofli. Afterward, they were thanked and received an invitation to
take part in the second wave. Six months later, participants were assessed
again in the same manner.

Measures

A set of 22 questionnaire items related to preventive nutrition was
designed to assess seven latent variables, fOUT at Time 1 and three at
Time 2. Risk perception, outcome expectancies, action self-efficacy, and
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intentions were measured first; coping self-efficacy, low-fat dietary intake, 
and high-fiber dietary intake were measured half a year later. 

All items are translated from German. Cronbach's alphas are cited to 
give an impression of the internal consistencies, although multiple- 
indicator models were used instead of sum scores of the scales. 

For the assessment of risk perception, three items indicating relative 
vulnerability were used (Cronbach's a = .78): "If I compare myself with 
others of my age and gender, I estimate the likelihood of experiencing (a) 
heart disease . . . .  (b) high blood pressure . . . .  (c) a stroke . . . .  " Re- 
sponses were given on 7-point scales anchored at much below average 
( - 3 )  and much above average (+3). 

Outcome expectancies were measured by three items (Cronbach's c~ = 
.81). Participants were asked, "What do you think will be the personal 
consequences for yourself if you adopt a low-fat, high-fiber diet?" After 
this header, responses were elicited to three specific questions: "If I stick 
to a low-fat, high-fiber diet, t h e n . . .  (a) I would feel physically more 
attractive, (b) I would feel better mentally, and (c) I would have no (or 
fewer) body weight problems." Responses were made on 7-point scales. 

Perceived self-efficacy was measured in two ways: as an action self- 
efficacy at Time 1 and half a year later as coping self-efficacy at Time 2. 
The general stem for all items was, "How certain are you that you could 
overcome the following barriers?" The first measure, action self-efficacy, 
consisted of two indicators (r = .79): "I can manage to stick to healthful 
food, ( a ) . . .  even if I have to make a detailed plan and ( b ) . . .  even if I 
have to rethink my entire way of nutrition." These items were designed to 
assess perceived action self-efficacy in the preactional phase, when indi- 
viduals set their goals or anticipate difficulties in the planning phase. 

The second measure, coping self-efficacy, consisted of three indicators 
(Cronbach's c~ = .85): "I can manage to stick to healthful food, ( a ) . . .  even 
i fI  have to try several times until it works, ( b ) . . .  even i fI  need a long time 
to develop the necessary routines, and ( c ) . . .  even if I do not receive a 
great deal of support from others when making my first attempts." These 
items were designed to assess perceived coping self-efficacy in the postin- 
tentional phase, when a person is directly confronted with barriers and 
setbacks and has to overcome them or is concerned about the appropriate 
initiative. Responses were made on 4-point scales, ranging from not at all 
true (I) to exactly true (4). 

The intention to adopt preventive nutrition habits was assessed with four 
items (Cronbach's c~ = .91): 'q intend to eat only a very small amount of 
fat (such as saturated fat, cheese, butter) over the next months," "I intend 
to live a healthier life," "I intend to eat healthful foods over the next 
months," and "I intend to invest more into my health." Responses were 
made on 4-point scales. 

There were two dimensions of self-reported nutrition behavior half a 
year later, one related to a high-fiber dietary intake, with three items 
(Cronbach's c~ = .81): "I eat a lot of fresh fruit and vegetables," "I follow 
a high vitamin diet," and "I stick to a balanced diet." The other dimension, 
related to a low-fat dietary intake, contained four items (Cronbach's c~ = 
.82): "I follow a low-fat diet," "When I eat milk products or drink milk, I 
choose low-fat products (such as low-fat milk or yogurt)," "I avoid foods 
with cholesterol," and "I am aware of my calorie intake." Responses were 
made on 4-point scales. Some evidence for validity of these measures is 
given by correlations with self-reported food intake frequencies, based on 
a weekly estimate of specific foods. For example, the high-fiber diet sum 
score has a correlation of .27 with the frequency of consuming fruits and 
.34 with the frequency of eating green salads. The low-fat diet sum score 
has a correlation of .20 with the frequency of consuming eggs and .25 with 
the frequency of eating sausages (all ps < .01). These correlations are in 
line with those of Armitage and Conner (1999). However, self-reported 
food intake frequencies are of limited value as a measure of preventive 
nutrition because the amount of food actually consumed is influenced by 
body size, gender, age, and other factors, and the reported amount may not 
be recalled accurately over long periods of time. 

Body weight and height were measured in order to calculate the indi- 
vidual body mass index (BMI; body weight [in kg]/m2). Average BMI for 
women was 24 (SD = 3.8) and 26 for men (SD - 3.3). Using criteria 
established by Bray (1978), we classified women with a BMI over 24 and 
men with a BMI over 25 as being overweight. 

R e s u l t s  

C o v a r i a n c e  S t ruc ture  A n a l y s i s  

To examine the associations be tween the variables, we  chose  a 
structural equations approach. Seven latent variables were speci- 
fied, four at Time 1 and three at Time 2. Risk percept ion as a latent 
variable included three indicators. The latent variable outcome 
expectancy was based on three indicators. Perceived action serf- 
eff icacy had two indicators. Intention was measured by four  indi- 
cators. Perceived coping serf-efficacy was represented by three 
indicators,  measured  half  a year  later. Low-fa t  diet was based on 
four  behavioral  indicators, and high-f iber  diet was based on three 
behavioral  indicators. 

The first three latent variables were specif ied as predictors o f  the 
intention. The intention itself, along with coping self-efficacy, was 
specif ied as a predictor  o f  the two behavioral  dimensions.  

This 22-indicator, 7-factor measurement  model  was applied not 

only to the entire data set, but also to various subsamples  o f  young,  
old, slender, and overweight  participants. Table 1 displays the 
correlation matrix. 

All analyses were  computed  with the LISREL 8.12a program 
(J6reskog & S6rbom, 1993) based on correlation matrices o f  the 
total sample  and various subsamples.  Judgments  about model  fit 
were made joint ly on the basis o f  the goodness-of-f i t  (GFI) index, 
the root-mean-square  (RMR) residual, and the root-mean-square  
error o f  approximation (RMSEA).  The est imated parameters  o f  a 
model  are a function o f  discrepancies be tween  the observed co-  
variance matrix and the reproduced one. Ideally, GFI should be 
above .90, and R M R  below .05. The chi-square value and its 
corresponding p value are reported, but they did not serve as 
relevant  criteria because they are only important  when  the assump-  
tion of  mult inormali ty is met,  when  sample sizes are not too large, 
or when  differences be tween compet ing  models  or nes ted models  
are to be examined.  Parameters  were  est imated with the un- 
weighted least square method.  

Overa l l  A n a l y s i s  

An initial overall  analysis was per formed with the total sample 
o f  524 persons.  The model  fit was good, with GFI = .98, R M R  = 
.051, R M S E A  = .038 ( p  = .73), and 9(2(197) = 348.93, p < .001. 
Table 2 displays the parameter  est imates (standardized solution). 

In the predict ion o f  the intention, the hypothes ized  rank order  
(Schwarzer  & Fuchs,  1996) was confirmed:  (a) outcome expect-  
ancies (.50), (b) action serf-efficacy (.28), and (c) risk percept ion 
(.15). The unbiased est imated relationship between action self- 
eff icacy (Time 1) and coping self-efficacy (Time 2) was .62. The 
latter, in conjunct ion with the intention, predicted the two behavior  
d imensions  very well. Of  the low-fat  diet variation, 48% was 
accounted for, whereas  o f  the high-f iber  diet variation, 33% was 
accounted for joint ly by intention and coping serf-efficacy. Low-  
fat diet was better predicted by the intention, whereas  high-f iber  
diet was better predicted by coping self-efficacy. 
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intentions were measured fIrst; coping self-effIcacy, low-fat dietary intake,
and high-fIber dietary intake were measured half a year later.

All items are translated from German. Cronbach's alphas are cited to
give an impression of the internal consistencies, although multiple
indicator models were used instead of sum scores of the scales.

For the assessment of risk perception, three items indicating relative
vulnerability were used (Cronbach's a = .78): "If I compare myself with
others of my age and gender, I estimate the likelihood of experiencing (a)
heart disease ... , (b) high blood pressure ... , (c) a stroke ...." Re
sponses were given on 7-point scales anchored at much below average
(-3) and much above average (+3).

Ontcome expectancies were measured by three items (Cronbach's " =

.81). Participants were asked, "What do you think will be the personal
consequences for yourself if you adopt a low-fat, high-fIber diet?" After
this header, responses were elicited to three specifIc questions: "If I stick
to a low-fat, high-fIber diet, then ... (a) I would feel physically more
attractive, (b) I would feel better mentally, and (c) I would have no (or
fewer) body weight problems." Responses were made on 7·point scales.

Perceived self-efficacy was measured in two ways: as an action self
efficacy at Time I and half a year later as coping self-effIcacy at Time 2.
The general stem for all items was l "How certain are you that you could
overcome the following barriers?" The flTst measure, action self-effIcacy,
consisted of two indicators (r = .79): "I can manage to stick to healthful
food, (a) ... even if I have to make a detailed plan and (b) ... even if I
have to rethink my entire way of nutrition." These items were designed to
assess perceived action self-efficacy in the preactional phase. when indi
viduals set their goals or anticipate diffIculties in the planning phase.

The second measure, coping self-efficacy, consisted of three indicators
(Cronbach's" = .85): "I Can manage to stick to healthful food, (a) ... even
if! have 10 try several limes until it works, (b) even if! need a long time
to develop the necessary routines, and (c) even if I do not receive a
great deal of support from others when making my first attempts." These
items were designed to assess perceived coping self-efficacy in the postin
tentiona! phase, when a person is directly confronted with barriers and
setbacks and has to overcome them or is concerned about the appropriate
initiative. Responses were made on 4-point scales. ranging from not at all
true (I) to eJUlctly true (4).

The intention to adopt preventive nutrition habits was assessed with four
items (Cronbach's " = .91): "I intend to eat only a very small amount of
fat (such as saturated fat, cheese, butler) over the next months," "I intend
to live a healthier life," "I intend to eat healthful foods over the next
months," and "I intend to invest more into my health." Responses were
made on 4-poinl scales.

There were two dimensions of self-reported nutrition behavior half a
year later, one related to a high-fIber dietary intake, with three ilems
(Cronbach's" = .81): "I eat a lot of fresh fruit and vegetables," "I follow
a high vitamin diet," and "I stick to a balanced diet." The other dimension,
related to a low-fat dietary intake, contained four items (Cronbach' s " =
.82): "I follow a low-fat diet," "When I eat milk products or drink milk, I
choose low-fat products (such as low-fat milk or yogurt)," "I avoid foods
with cholesterol," and "I am aware of my calorie intake." Responses were
made on 4-point scales. Some evidence for validity of these measures is
given by correlations with self-reported food intake frequencies, based on
a weekly estimate of specifIc foods. For example, the high-fIber diet sum
score has a correlation of .27 with the frequency of consuming fruits and
.34 with the frequency of eating green salads. The low-fat diet sum score
has a correlation of .20 with the frequency of consuming eggs and .25 with
the frequency of eating sausages (all ps < .01). These correlations are in
line with those of Arnritage and Conner (1999). However, self-reported
food intake frequencies are of limited value as a measure of preventive
nutrition because the amount of food actually consumed is influenced by
body size, gender. age, and other factors. and the reported amount may not
be recalled accurately over long periods of time.

Body weight and height were measured in order to calculate the indi
vidual body mass index (BMI; body weight [in kg]/m'). Average BMI for
women was 24 (SD = 3.8) and 26 for men (SD = 3.3). Using criteria
establisbed by Bray (1978), we classifIed women with a BMI over 24 and
men with a BMI over 25 as being overweight.

Results

Covariance Structure Analysis

To examine the associations between the variables, we chose a
structural equations approach. Seven latent variables were speci
fied, four at Time I and three at Time 2. Risk perception as a latent
variable included three indicators. The latent variable outcome
expectancy was based on three indicators. Perceived action self
efficacy had two indicators. Intention was measured by four indi
cators. Perceived coping self-efficacy was represented by three
indicators, measured half a year later. Low-fat diet was based on
four behavioral indicators, and high-fiber diet was based on three
behavioral indicators.

The first three latent variables were specified as predictors of the
intention. The intention itself, along with coping self-efficacy, was
specified as a predictor of the two behavioral dimensions.

This 22-indicator, 7-factor measurement model was applied not
only to the entire data set, but also to various subsamples of young,
old, slender, and overweight participants. Table I displays the
correlation matrix.

All analyses were computed with the LISREL 8.12a program
(JOreskog & SOrbom, 1993) based on correlation matrices of the
total sample and various subsamples. Judgments about model fit
were made jointly on the basis of the goodness-of-fit (GFI) index,
the root-mean-square (RMR) residual, and the root-mean-square
error of approximation (RMSEA). The estimated parameters of a
model are a function of discrepancies between the observed co
variance matrix and the reproduced one. Ideally, GF! should be
above .90, and RMR below .05. The chi-square value and its
corresponding p value are reported, but they did not serve as
relevant criteria because they are only important when the assump
tion of multinonnality is met, when sample sizes are not too large,
or when differences between competing models or nested models
are to be examined. Parameters were estimated with the un
weighted least square method.

Overall Analysis

An initial overall analysis was performed with the total sample
of 524 persons. The model fit was good, with GF! = .98, RMR =
.051, RMSEA = .038 (p = .73), and K(197) = 348.93,p < .001.
Table 2 displays the parameter estimates (standardized solution).

In the prediction of the intention, the hypothesized rank order
(Schwarzer & Fuchs, 1996) was confirmed: (a) outcome expect
ancies (.50), (b) action self-efficacy (.28), and (c) risk perception
(.15). The unbiased estimated relationship between action self
efficacy (Time I) and coping self-efficacy (Time 2) was .62. The
latter, in conjunction with the intention, predicted the two behavior
dimensions very well. Of the low-fat diet variation, 48% was
accounted for, whereas of the high-fiber diet variation, 33% was
accounted for jointly by intention and coping self-efficacy. Low
fat diet was better predicted by the intention, whereas high-fiber
diet was better predicted by coping self-efficacy.
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Table 1

Correlation Matrix of 22 Indicators

lndicator I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 I7 18 19 20 21 22--
I. Fiber I
2. Fiber 2 .519
3. Fiber 3 .622 .621

'"4. Fat I .352 .385 .409 n
5. Fat 2 .247 .318 .284 .513 - ~
6. Fat 3 .277 .243 .242 .528 .510

~7. Fat 4 .342 .340 .345 .580 .590 .557 -
8. Intent I .279 .238 .286 .471 .516 .483 .531 -
9. Intent 2 .256 .231 .291 .383 .424 .387 .428 .807

~10. Intent 3 .198 .149 .233 .272 .295 .256 .283 .572 .854 -
II. Intent 4 .211 .228 .275 .309 .329 .322 .351 .632 .898 .670 -
12. Coping I .187 .352 .290 .281 .284 .273 .307 .279 .257 .195 .234 I13. Coping 2 .226 .401 .301 .287 .278 .214 .258 .208 .189 .156 .183 .692
14. Coping 3 .243 .351 .298 .211 .182 .110 .197 .315 .318 .236 .301 .404 .407 -
15. Action I .085 .290 .229 .192 .261 .232 .230 .213 .185 .125 .186 .700 .582 .335 -
16. Action 2 .208 .315 .259 .187 .154 .103 .186 .260 .293 .215 .304 .394 .362 .788 .365
17. Outcome I .213 .192 .241 .338 .278 .298 .316 .378 .432 .375 .376 .157 .164 .248 .149 .177
18. Outcome 2 .211 .130 .175 .324 .203 .234 .246 .345 .364 .293 .316 .096 .082 .139 .062 .096 .594
19. Outcome 3 .165 .100 .144 .319 .239 .231 .236 .297 .316 .244 .269 .059 .061 .140 .020 .064 .514 .635
20. Risk 1 -.038 -.054 -.135 .083 .088 .075 .009 .084 .119 .124 .086 .021 .003 -.030 .031 .014 .029 .054 .105
21. Risk 2 .004 -.051 -.072 .109 .151 .096 -.010 .090 .131 .161 .Q70 -.028 -.012 -.043 -.056 -.037 .013 .026 .088 .530
22. Risk 3 .045 -.006 -.057 .113 .145 .092 .0090 .091 .128 .190 .064 .061 .047 -.013 -.006 -.003 -.033 -.010 .067 .467 .653
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Table 2 

LISREL Parameter Estimates for Total Sample (N = 524) 
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Low High Coping Action Outcome 
Intention fat fiber SE SE E Risk 

Lambda-y Matrix 

Fiberl - -  - -  .77 - -  
Fiber2 - -  - -  .87 - -  
Fiber3 - -  - -  .88 - -  

F a t l  - -  .82 - -  - -  

Fat2 - -  .77 ~ - -  
Fat3 - -  .73 - -  - -  
Fat4 - -  .84 - -  - -  

Intentl .91 - -  ~ - -  
Intent2 .93 - -  - -  - -  
Intent3 .75 - -  - -  - -  
Intent4 .83 - -  - -  - -  
Coping 1 - -  - -  ~ .94 
Coping 2 - -  - -  - -  .87 
Coping 3 - -  - -  - -  .76 
Actionl 
Action2 
Outcome 1 
Outcome2 
Outcome3 
Riskl 
Risk2 
Risk3 

.81 

.90 
.90 
.81 
.72 

.64 

.88 

.79 

Beta matrix Gamma matrix 

Intention . . . .  .29 .51 .15 
Low fat .59 - -  - -  .24 - -  - -  - -  
High fiber .31 - -  - -  .40 - -  - -  - -  
Coping SE . . . .  .65 - -  - -  

Psi Matrix 

Intention .54 
Low fat - -  .52 
High fiber - -  .22 .67 
Coping SE - -  - -  - -  . 5 8  

Note. SE = self-efficacy; E = expectancy. 

Subsequent  analyses focused on subgroups o f  participants. First, 
the data set was  subdivided by gender,  result ing in 253 men  and 
271 women .  Both  data matr ices fit ted equally well,  which  is in 
favor  o f  the hypothes ized  general  causal  structure. Parameter  es- 
t imates are not  reported here because they were  too similar in both 
subsamples  and did not  add informat ion to the more  relevant  
f indings reported below.  

Second,  the entire sample  was subdivided in terms o f  body  
weight.  W o m e n  with a BMI  above 24 and men  with a BMI  
above 25 were  classif ied as being overweight .  There  were  292 
persons  with a BMI  be low these criteria (for convenience  labeled 
slim sample) and 232 wi th  a BMI  above (labeled heavy sample). 

The slim sample. The  fit for the persons  who were  s l im was 
good,  with GFI  = .97, R M R  = .06, R M S E A  = .045 ( p  = .83), 
and )(2(197) = 310 .93 , p  < .001. Figure 1 displays the parameter  
es t imates  (standardized solution). 

At  Wave  1, 40% o f  the variation o f  the behavioral  intention was 
jo in t ly  accounted  for by ou tcome eff icacy (.48), act ion self- 
eff icacy (.25), and risk percept ion (.19). At  W a v e  2, 45% o f  the 
low-fat  diet  variance was accounted for  by  intention (.58) and 

coping self-eff icacy (.24). The opposi te  predict ion pattern emerged  
for  high-f iber  diet (33%), where  coping self-eff icacy was s tronger  
(.35) than intention (.27). 

The heavy sample. In the sample  o f  those persons  who  were  
overweight ,  the fit was good, with GFI  = .98, R M R  = .06, 
R M S E A  = .02 ( p  --- 1.00), and X2(197) = 212.68, p < .22. Figure 
2 displays the parameter  est imates (standardized solution). 

At  Wave  1, 47% o f  the variation o f  the behavioral  intention was 
joint ly accounted for by outcome eff icacy (.43) and action self- 
eff icacy (.39), but not  by risk percept ion (.04). At  Wave  2, 47% o f  
the low-fat  diet variance was accounted for by intention (.47) and 
coping self-eff icacy (.35). Again,  a somewhat  different  predict ion 
pattern emerged  for h igh-f iber  diet  (46%), with coping self- 
eff icacy (.42) being as important  as intention (.39). As for the 
indirect  effects ,  se l f -eff icacy exer ted  the s t ronges t  inf luence,  
whereas  the inf luence o f  risk percept ion was nil. 

In c o m p a r i n g  the two  subsamples  that  d i f fe red  in b o d y  
weigh t ,  we  found  that  those  w h o  were  ove rwe igh t  may  be  
g o v e r n e d  by  se l f -e f f i cac ious  thoughts  more  w h e n  chang ing  
the i r  hea l th  behavior ,  whe reas  in the  group  wi th  l ower  b o d y  
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USREL Parameter Estimates for Total Sample (N = 524)
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Low High Coping Action Outcome
Intention rat fiber SE SE E Risk

Lambda-y Matrix

Fiberl .77
FiberZ .87
Fiber3 .88
Fat! .82
Fat2 .77
Fat3 .73
Fat4 .84
Intent! .91
Intent2 .93
Intent3 .75
Intent4 .83
Coping I .94
Coping 2 .87
Coping 3 .76
Actionl .81
Actio02 .90
Outcome I .90
Outcome2 .81
Outcome3 .72
Riskl .64
Risk2 .88
Risk3 .79

Beta matrix Gamma matrix

Intention .29 .51 .15
Low rat .59 .24
High fiber .31 .40
Coping SE .65

Psi Matrix

Intention .54
Low rat .52
High fiber .22 .67
Coping SE .58

Note. SE = self-efficacy; E = expectancy.

Subsequent analyses focused on subgroups ofparticipants. First,
the data set was subdivided by gender, resulting in 253 men and
271 women. Both data matrices fitted equally well, which is in
favor of the hypothesized general causal structure. Parameter es
timates are not reported here because they were too similar in both
subsamples and did not add information to the more relevant
findings reported below.

Second, the entire sample was subdivided in terms of body
weight. Women with a BM! above 24 and men with a BM!
above 25 were classified as being overweight. There were 292
persons with a 8M! below these criteria (for convenience labeled
slim sample) and 232 with a BM! above (labeled heavy sample).

The slim sample. The fit for the persons who were slim was
good, with GFI = .97, RMR = .06, RMSEA = .045 (p = .83),
and K(197) = 310.93, p < .001. Figure 1 diSl>lays the parameter
estimates (standardized solution).

At Wave 1,40% of the variation of the behavioral intention was
jointly accounted for by outcome efficacy (.48), action self
efficacy (.25), and risk perception (.19). At Wave 2, 45% of the
low-fat diet variance was accounted for by intention (.58) and

coping self-efficacy (.24). The opposite prediction pattern emerged
for high-fiber diet (33%), where coping self-efficacy was stronger
(.35) than intention (.27).

The heavy sample. In the sample of those persons who were
overweight, the fit was good, with GFI = .98, RMR = .06,
RMSEA = .02 (p = 1.00), and K(I97) = 212.68, p < .22. Figure
2 displays the parameter estimates (standardized solution).

At Wave 1,47% of the variation of the behavioral intention was
jointly accounted for by outcome efficacy (.43) and action self
efficacy (.39), but not by risk perception (.04). At Wave 2, 47% of
the low-fat diet variance was accounted for by intention (.47) and
coping self-efficacy (.35). Again, a somewhat different prediction
pattern emerged for high-fiber diet (46%), with coping self
efficacy (.42) being as important as intention (.39). As for the
indirect effects, self-efficacy exerted the strongest influence,
whereas the influence of risk perception was nil.

In comparing the two subsamples that differed in body
weight, we found that those who were overweight may be
governed by self-efficacious thoughts more when changing
their health behavior, whereas in the group with lower body
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Figure 1. Health behavior change model in 292 persons with a below-average body mass index. 

weight the outcome expectancy-intention chain appeared to be 
most conspicuous. 

The young sample. Third, the entire sample was subdivided 
into two age groups. The young sample consisted of 248 persons 
ranging from 17 to 30 years of age (mean age -- 25 years). The fit 
was not so good, with GFI -- .95, RMR -- .078, RMSEA = .06 
(p = .02), and ~(197) = 384.99, p < .001. Figure 3 displays the 
parameter estimates (standardized solution). 

At Wave 1, 37% of the variation of the behavioral intention was 
jointly accounted for by outcome efficacy (.56) and action self- 
efficacy (.13), but not by risk perception (.00). At Wave 2, 39% of 
the low-fat diet variance was accounted for by intention (.56) and 
coping self-efficacy (.21). Again, the opposite prediction pattern 
emerged for high-fiber diet (31%), where coping self-efficacy was 
much stronger (.49) than intention (.20). 

The old sample. The sample of older people consisted of 276 
persons between 31 and 84 years of age (mean age = 50 years). 

The fit was good with GFI = .98, RMR = .059, RMSEA = .03 
(p = 1.00), and ~(197) = 245.63, p < .001. Figure 4 displays the 
parameter estimates (standardized solution). 

At Wave 1, 55% of the variation of the behavioral intention was 
jointly accounted for by action self-efficacy (.45), outcome effi- 
cacy (.41), and risk perception (.22). At Wave 2, 46% of the 
low-fat diet variance was accounted for by intention (.57) and 
coping self-efficacy (.28). The same prediction pattern emerged 
for high-fiber diet (37%), where coping self-efficacy was weaker 
(.31) than intention (.41). As for indirect effects, however, self- 
efficacy was the strongest predictor of behaviors within this sam- 
ple, partly because of the high association between action and 
coping self-efficacy (.72). 

In comparing the two subsamples of younger and older partic- 
ipants, we found that the general structure was well replicated in 
the latter, but not so well in the former. The patterns of influence 
also differed considerably. 

. 2  

Figure 2. Health behavior change model in 232 persons with an above-average body mass index. 
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Figure 1. Health behavior change model in 292 persons with a below-average body mass index.

weight the outcome expectancy-intention chain appeared to be
most conspicuous.

The young sample. Thiro, the entire sample was subdivided
into two age groups. The young sample consisted of 248 persons
ranging from 17 to 30 years of age (mean age = 25 years). The fit
was not so good, with GFI = .95, RMR = .078, RMSEA = .06
(p = .02), and X'(97) = 384.99, p < .001. Figure 3 displays the
parameter estimates (standardized solution).

At Wave 1,37% of the variation of the behavioral intention was
jointly accounted for by outcome efficacy (.56) and action self
efficacy (.13), but not by risk perception (.00). At Wave 2, 39% of
the low-fat diet variance was accounted for by intention (.56) and
coping self-efficacy (.21). Again, the opposite prediction pattern
emerged for high-fiber diet (31%), where coping self-efficacy was
much stronger (.49) than intention (.20).

The old sample. The sample of older people consisted of 276
persons between 31 and 84 years of age (mean age = 50 years).

The fit was good with GFI = .98, RMR = .059, RMSEA = .03
(p = 1.(0), and X'(197) = 245.63, p < .001. Figure 4 displays the
parameter estimates (standardized solution).

At Wave 1,55% of the variation of the behavioral intention was
jointly accounted for by action self-efficacy (.45), outcome effi
cacy (.41), and risk perception (.22). At Wave 2, 46% of the
lOW-fat diet variance was accounted for by intention (.57) and
coping self-efficacy (.28). The same prediction pattern emerged
for high-fiber diet (37%), where coping self-efficacy was weaker
(.31) than intention (.41). As for indirect effects, however, self
efficacy was the strongest predictor of behaviors within this sam
ple, partly because of the high association between action and
coping self-efficacy (.72).

In comparing the two subsamples of younger and older partic
ipants, we found that the general structure was well replicated in
the latter, but not so well in the former. The patterns of influence
also differed considerably.

Figure 2. Health behavior change model in 232 persons with an above-average body mass index.
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Figure 3. Health behavior change model in 248 persons below 31 years of age. 
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Discussion 

As expected, the more self-efficacious individuals reported, on 
average, better nutrition behaviors. This finding can be understood 
as an interplay of several social-cognitive variables over time, as 
described in health behavior theories such as the HAPA (Schwar- 
zer, 1992, 1999). The behavioral intention was well predicted by 
outcome expectancies and perceived self-efficacy, but less so by 
risk perception. The causal direction between the three predictors 
of intention remains speculative. Risk perception may set the stage 
for outcome expectancies, and the latter may trigger optimistic 
self-beliefs. However, there is no evidence in the present data for 
either this causal direction or for the opposite one. Experimental 
research is needed to shed more light on the causality issue. The 
predictive superiority of outcome expectancies over perceived 
self-efficacy in the motivation phase replicates earlier research 
(e.g., Dijkstra, De Vries, Roijackers, & van Breukelen, 1998; 
Schwarzer & Fuchs, 1996). It is possible that, depending on the 

particular context, one or the other construct becomes more central 
for the intention formation. The bivariate relationship between 
outcome expectancies and self-efficacy was moderate. Both con- 
structs are regarded as necessary, but neither alone is sufficient. 
Individuals need to know the contingencies between behaviors and 
outcomes (e.g., outcome expectancies), but they also need to be 
confident that they really can perform the behavior in question 
(e.g., perceived self-efficacy). 

All the leading health behavior theories suggest that the inten- 
tion to change is probably the best predictor of subsequent behav- 
ior, unless unexpected barriers make the adoption of a health 
behavior unlikely. The present study has confirmed this assump- 
tion. Two measures of preventive nutrition behaviors were chosen, 
namely low-fat and high-fiber dietary intake, and both were well 
predicted by the behavioral intention that the research participants 
had expressed half a year before. Across all subsamples, the 
intention was more closely related to low-fat diet than to high-fiber 
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Figure 4. Health behavior change model in 276 persons above 30 years of age. 
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Discussion

As expected, the more self-efficacious individuals reported, on
average, better nutrition behaviors. This finding can be understood
as an interplay of several social-cognitive variables over time, as
described in health behavior theories such as the HAPA (Schwar
zer, 1992, 1999). The behavioral intention was well predicted by
outcome expectancies and perceived self-efficacy, but less so by
risk perception. The causal direction between the three predictors
of intention remains speculative. Risk perception may set the stage
for outcome expectancies, and the latter may trigger optimistic
self-beliefs. However, there is no evidence in the present data for
either this causal direction or for the opposite one. Experimental
research is needed to shed more light on the causality issue. The
predictive superiority of outcome expectancies over perceived
self-efficacy in the motivation phase replicates earlier research
(e.g., Dijkstra, De Vries, Roijackers, & van Breukelen, 1998;
Schwarzer & Fuchs, 1996). It is possible that, depending on the

particular context, one or the other construct becomes more central
for the intention formation. The bivariate relationship between
outcome expectancies and self-efficacy was moderate. Both COD

structs are regarded as necessary, but neither alone is sufficient.
Individuals need to know the contingencies between behaviors and
outcomes (e.g., outcome expectancies), but they also need to be
confident that they really can perform the behavior in question
(e.g., perceived seIf-efficacy).

All the leading health behavior theories suggest that the inten
tion to change is probably the best predictor of subsequent behav
ior, unless unexpected barriers make the adoption of a health
behavior unlikely. The present study has confirmed this assump
tion. Two measures ofpreventive nutrition behaviors were chosen,
namely low-fat and high-fiber dietary intake, and both were well
predicted by the behavioral intention that the research participants
had expressed half a year before. Across all subsamples, the
intention was more closely related to low-fat diet than to high-fiber

Figure 4. Health behavior change model in 276 persons above 30 years of age.
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diet. This is most probably due to the unbalanced measurement of 
the intention, which included four items, one of them explicitly 
referring to a low-fat diet, but none to a high-fiber diet. 

A second assumption, based on the HAPA model, was the 
differential prediction within both the motivation phase and the 
volition phase. In the preintentional phase, the HAPA model 
assumes a weaker influence of perceived self-efficacy on inten- 
tions, compared to the influence by outcome expectancies. In the 
postintentional phase, however, it assumes a stronger influence of 
perceived self-efficacy on behavior compared to that by any other 
variable, except for intentions. Self-efficacious individuals are 
expected to develop more optimistic success scenarios for behav- 
ioral change, enhanced initiative, superior resistance in the face of 
temptation, and improved recovery after setbacks. Outcome ex- 
pectancies, on the other hand, lose their importance at later stages 
of behavioral change, as confirmed by the present data. 

The replication of the model fit across six subsamples, although 
not perfect for the sample of younger respondents, lends support to 
the assumption that the model chosen is meaningful and may serve 
as a useful heuristic for further research. Its main feature is the 
notion of phase-specific self-efficacy. Evidence emerged that self- 
beliefs in the motivation phase can be distinguished from self- 
beliefs during the maintenance phase. One may feel capable of 
making a decision and plan on it but less so of translating goals 
into action. Others might have difficulties to come up with an 
intention, but, after having done so, feel capable of taking action 
and maintaining the behavior. 

Age and body weight turned out to be moderator variables, 
indicating a particular emphasis on action self-efficacy in older 
and overweight samples. This finding may emanate from increased 
task difficulty for these subgroups. Optimistic self-beliefs of being 
able to cope with adversity or barriers become more important 
when the task is personally significant and intricate. 

The findings bear implications for health interventions. Previous 
interventions have focused on using risk communication to lower 
defensive optimism. The idea was to let people recognize how 
much they really are at risk for illness or injury. This traditional 
intervention strategy has not been very successful. The present 
theory would emphasize the opposite strategy by making people 
aware of their coping resources, that is, their capability to change 
a refractory behavior. Resource communication would thus be 
more effective than risk communication and would also be more 
acceptable. People should not be threatened by what they may 
lose, but rather should be challenged by what they could gain. 
Furthermore, interventions should be tailored to fit the needs of the 
recipients: For those who are in the preintentional phase, it would 
be most promising to improve outcome expectancies, whereas for 
their counterparts in the postintentional phase it would be more 
suitable to enhance coping self-efficacy (De Vries, Mudde, Dijk- 
stra, & Willemsen, 1998; Dijkstra et al., 1998; Prochaska, 1994; 
Sutton, 1996). 

This study is limited, in particular, by its nonexperimental 
nature and by the self-reporting of nutrition behavior. A more 
refined measurement of the dependent variable is recommended 
(e.g., by a nutrition diary). Moreover, the dependent variable was 
only assessed at Time 2, which did not allow the examination of 
behavioral change. 

The cause-and-effect relationships found are based on theory 
and time lag. The fitted model, although well replicated, need not 

necessarily represent the only true model, and there may be others 
that also fit the data. Subdividing the total sample sequentially into 
three times two groups, according to gender, body weight, and age, 
may not be sufficient, and a factorial combination (2 × 2 X 2 = 
8) would be superior; for example, it would allow for examining 
the group of older overweight women. In the present study, how- 
ever, cell sizes would have become too small, and eovariance 
structure analysis does not yield stable parameter estimates in 
small samples. Thus, more detailed analyses of this kind should be 
attempted in future research. 
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diet. This is most probably due to the unbalanced measurement of
the intention, which included four items, one of them explicitly
referring to a low-fat diet, but none to a high-fiber diet.

A second assumption, based on the HAPA model, was the
differential prediction within both the motivation phase and the
volition phase. In the preintentional phase, the HAPA model
assumes a weaker influence of perceived self-efficacy on inten
tions, compared to the influence by outcome expectancies. In the
postintentional phase, however, it assumes a stronger influence of
perceived self-efficacy on behavior compared to that by any other
variable, except for intentions. Self-efficacious individuals are
expected to develop more optimistic success scenarios for behav
ioral change, enhanced initiative, superior resistance in the face of
temptation, and improved recovery after setbacks. Outcome ex
pectancies, on the other hand, lose their importance at later stages
of behavioral change, as confirmed by the present data.

The replication of the model fit across six subsamples, although
not perfect for the sample of younger respondents, lends support to
the assumption that the model chosen is meaningful and may serve
as a useful beuristic for further research. Its main feature is the
notion of phase-specific self-efficacy. Evidence emerged that self
beliefs in the motivation phase can be distinguished from self
beliefs during the maintenance phase. One may feel capable of
making a decision and plan on it but less so of translating goals
into action. Others might have difficulties to come up with an
intention, but, after having done so, feel capable of taking action
and maintaining the behavior.

Age and body weight turned out to be moderator variables,
indicating a particular emphasis on action self-efficacy in older
and overweight samples. This fmding may emanate from increased
task difficulty for these subgroups. Optimistic self-beliefs of being
able to cope with adversity or barriers become more important
when the task is personally significant and intricate.

The findings bear implications for health interventions. Previous
interventions have focused on using risk communication to lower
defensive optimism. The idea was to let people recognize how
much they really are at risk for illness or injury. This traditional
intervention strategy has not been very successful. The present
theory would emphasize the opposite strategy by making people
aware of their coping resources, that is, their capability to change
a refractory behavior. Resource communication would thus be
more effective than risk communication and would also be more
acceptable. People should not be threatened by what they may
lose, but rather should be challenged by what they could gain.
Furthermore, interventions should be tailored to fit the needs of the
recipients: For those who are in the preintentional phase, it would
be most promising to improve outcome expectancies, whereas for
their counterparts in the postintentional phase it would be more
suitable to enhance coping self-efficacy (De Vries, Mudde, Dijk
stra, & Willemsen, 1998; Dijkstra et aI., 1998; Prochaska, 1994;
Sutton, 1996).

This study is limited, in particular, by its nonexperimental
nature and by the self-reporting of nutrition behavior. A more
refined measurement of the dependent variable is recommended
(e.g., by a nutrition diary). Moreover, the dependent variable was
only assessed at Time 2, which did not allow the examination of
behavioral change.

The cause-and-effect relationships found are based on theory
and time lag. The fitted model, although well replicated, need not

necessarily represent the only true model, and there may be others
that also fit the data. Subdividing the total sample sequentially into
three times two groups, according to gender, body weight, and age,
may not be sufficient, and a factorial combination (2 X 2 X 2 =
8) would be superior; for example, it would allow for examining
the group of older overweight women. In the present study, how
ever, cell sizes would have become too small, and covariance
structure analysis does not yield stable parameter estimates in
small samples. Thus, more detailed analyses of this kind should be

attempted in future research.
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