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‘Feeling’ Risk and
Seeing Solutions

Predicting Vaccination
Intention against Hepatitis B
Infection among Men Who
Have Sex with Men

ENNY DAS
VU University, Amsterdam, the Netherlands
JOHN B.  F.  DE WIT, RAYMOND VET, &
TOM FRIJNS
Utrecht University, the Netherlands

Abstract

This study assessed cognitive and
affective predictors of intention to
obtain vaccination against the
hepatitis B virus (HBV) among men
who have sex with men (MSM),
based on leading social cognitive
models of health behavior. The key
predictors of vaccination intention
were perceived risk of contracting
HBV, expectancies regarding the
outcome of vaccination, and the
interaction between risk perception
and outcome expectancies. Negative
affect increased risk perceptions,
which, in turn, positively affected
vaccination intention. It is concluded
that MSM should feel they are at risk
for HBV, and see solutions to this
risk.
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HEPATITIS B (HBV) is a sexually transmitted infection
with severe health consequences, such as cirrhosis
and insufficiency of the liver (Lai, Ratziu, Yuen, &
Poynard, 2003). It is estimated that about two billion
people worldwide have been infected with HBV, and
more than 350–400 million individuals are chronic
carriers of the virus (see Lai et al., 2003). In the
Netherlands, the incidence rate of newly diagnosed
acute and chronic infections has been increasing, in
particular among men who have sex with men
(MSM; van de Laar, De Boer, Koedijk, & Op de
Coul, 2005). Vaccination against HBV is offered
free of charge to at-risk communities, but uptake has
remained limited (van Steenbergen & the Working
Group Vaccination High-risk Groups Hepatitis B for
the Netherlands, 2002). The objective of the present
study is to contribute to a better understanding of
factors that promote or hinder HBV-vaccination
among MSM.

The formation of an intention to engage in a
health-related action, such as obtaining HBV-
vaccination, is an important first stage in the
process of health behavior change (see Conner &
Norman, 2005). At this stage, three factors are
thought to play a crucial role: (1) risk perception;
(2) outcome expectancies; and (3) perceived self-
efficacy (see, for example, Schwarzer, 2001). Risk
perception is considered a necessary antecedent of
protective health behaviors in leading health behav-
ior models, such as the Health Belief Model (e.g.
Janz & Becker, 1984), Protection Motivation
Theory (e.g. Rogers, 1983), and stage theories of
health behavior (e.g. Prochaska & DiClemente,
1983). Research confirms that risk perception is an
important predictor of vaccination against HBV
among MSM who had obtained vaccination (De
Wit, Vet, Schutten, & van Steenbergen, 2005). In
addition, evidence is mounting that affective
responses play an important role in promoting risk
perceptions: individuals may feel risk before cogni-
tively perceiving it (see, for example, Adolphs &
Damasio, 2001). Affect can work at the uncon-
scious level and function as a warning signal that
‘something is wrong’ before cognition picks up on
any danger (Loewenstein, Weber, Hsee, & Welch,
2001). Some level of negative affect may be needed
before individuals cognitively appraise that they are
at risk and become motivated to change their behav-
ior (Cameron, 2003; De Wit, Das, & De Hoog,
2007; McCaul & Mullens, 2003). Indeed, recent
research shows a positive relationship between

negative affect, risk perception, and precautionary
behavior (Das, De Wit, & Stroebe, 2003; De Hoog,
Stroebe, & De Wit, 2005). However, rather than
suggesting an additional predictor of health behav-
ior that is missing from current models, we propose
that negative affect constitutes a trigger for the
appraisal of personal risk perception.

Outcome expectancies, or beliefs regarding the
efficacy of a proposed means to alleviate a threat and
the potential costs of enacting a recommended
behavior, present a second cognitive prerequisite for
health behavior that is included in current models,
including the Theory of Planned Behavior (e.g.
Ajzen, 1991) and Social Cognitive Theory (e.g.
Bandura, 1989). Outcome expectancies are likely
to play an important role in the uptake of HBV-
vaccination. MSM may have flawed assumptions
regarding potential side-effects of vaccination, be
unaware of the benefits of vaccination against HBV,
or perceive potentially stigmatizing reactions (see
De Wit et al., 2005). The third cognitive factor
thought to underlie health behavior is perceived self-
efficacy, which refers to an individual’s belief in his
or her own ability to achieve in a specific goal (e.g.
Bandura, 1977). Self-efficacy beliefs are particularly
critical for relatively complex health behavior goals,
such as consistent condom use. For simpler behav-
iors such as vaccination against HBV, self-efficacy
may play a less pivotal role (see De Wit et al., 2005).
According to the gist of theoretical reasoning, risk
perception, outcome expectancies, and self-efficacy
should exert interactive effects on behavior, but
these effects are inconsistently obtained (see Rogers,
1983), and mostly replaced by additive formulations
(see Conner & Norman, 2005).

Overview

This study presents a first test of the interplay
between affective and cognitive predictors of inten-
tion to obtain HBV-vaccination in MSM: negative
affect, risk perception, outcome expectancies, and
self-efficacy. It is hypothesized that negative affect
promotes risk perception, which, in turn, promotes
vaccination intention. Risk perceptions and outcome
expectancies are expected to exert interactive effects
on vaccination intention, with highest intention
when both risk perception and outcome expectan-
cies are high. Self-efficacy is not expected to be
related to MSM’s intention to obtain vaccination
against HBV.
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Method

Procedure and participants
A sample of 86 MSM was recruited: (1) via gay orga-
nizations in Amsterdam; (2) from a focus group on
HBV-prevention in Rotterdam; and (3) in gay clubs in
four mid-sized cities in different regions of the coun-
try. Of the respondents, 32 men were infected with
hepatitis B or had been vaccinated against hepatitis B.
These men were excluded from the study, as was one
participant whose scores fell outside the normal dis-
tribution range (SD > 3). This left a convenience sam-
ple of 53 MSM, with a mean age of 33 years (SD =
12). Most of the participating men had no steady part-
ner (60%). On average, participants had four male sex
partners in the previous six months. Most participants
were of Dutch origin (88%); the remaining men were
of Moroccan, Turkish or Surinamese origin.

Predictor variables
Negative affect was measured with nine items derived
from well-validated measures of affect (Watson,
Clark, & Tellegen, 1988; see Das et al., 2003), for
instance: ‘When thinking about the health conse-
quences of hepatitis B infection, I feel …’ (e.g. tense,
anxious; 1 = not at all; 7 = very much; Cronbach’s
alpha = .90).

Risk perception of HBV-infection was assessed
with four items regarding susceptibility and per-
sonal risk (see Das et al., 2003; De Hoog et al.,
2005), for instance: ‘It is quite possible that I will
become infected with hepatitis B’ (1 = totally dis-
agree; 7 = totally agree) and ‘The likelihood that I
become infected with hepatitis B is …’ (1 = very
small; 7 = very large; Cronbach’s alpha = .77).

Outcome expectancies of vaccination against
hepatitis B were assessed with three items derived
from De Wit et al. (2005), for instance: ‘Vaccination
against hepatitis B is very effective for everyone’
and ‘Vaccination against hepatitis B prevents indi-
viduals from getting this disease’ (1 = totally dis-
agree; 7 = totally agree; Cronbach’s alpha = .52).

Perceived self-efficacy to obtain vaccination
against hepatitis B was assessed with four items
(see De Wit et al., 2005), for instance: ‘Do you
think you will be able to complete the vaccination
procedure?’ (1 = definitely not; 7 = definitely) and
‘For me, getting the vaccination is …’ (1 = very
easy, 7 = very difficult; Cronbach’s alpha = .77).

Dependent variable
Intention to obtain vaccination against hepatitis B
was assessed with three items, for instance: ‘Do you

intend to obtain vaccination against hepatitis B in
the near future?’ (1 = definitely not; 7 = definitely)
and ‘How likely is it that you will obtain vaccina-
tion against hepatitis B in the near future?’ (1 = very
unlikely, 7 = very likely; Cronbach’s alpha = .95).

Results

Means and correlations
Overall, MSM experienced moderate levels of nega-
tive affect regarding HBV (M = 4.4, SD = 1.0), and
held moderate perceptions of risk of infection (M =
4.4, SD = 1.2). Outcome expectancies were positive
(M = 5.5, SD = .95), as were self-efficacy beliefs (M =
5.8, SD = 1.2). Vaccination intention on average was
high (M = 6.0, SD = 1.5). All predictors correlated sig-
nificantly with vaccination intention (raffect = .30, p <
.01; rrisk perception = .40, p < .01; routcome expectancies = .38, p <
.01; rself efficacy = –.33, p < .05). There was a significant
correlation between negative affect and perceived risk
of contracting hepatitis B (r = .41, p < .001), and a
marginally significant correlation between perceived
risk and self-efficacy (r = –.25, p < .10). Outcome
expectancies and self-efficacy were unrelated.

Predicting vaccination intention
A multiple linear regression analysis was performed
with intention as the dependent variable. Negative
affect was introduced as a predictor of intention in
the first of four blocks. Next, the social-cognitive
predictor variables were entered in separate blocks
(see Schwarzer & Fuchs, 1996). Risk perception
was entered in the second step, followed by
outcome expectancies and self-efficacy in the third
step. Z-scores were calculated for risk perception
and outcome expectancies, and an interaction term
was created to assess the joint impact of these
predictors on intention. This interaction term was
entered in step four.

In step one negative affect was significantly
related to intention to obtain HBV-vaccination (β =
.30, p < .05). As expected, this effect became, how-
ever, non-significant after entering perceived risk as
a second predictor, the effect of which was signifi-
cant (β = .39, p < .01). Negative affect and risk per-
ception together accounted for 18.1 percent of the
variance. To conduct a formal test of mediation (see
Baron & Kenny, 1986), risk perception was
regressed on affect (β = .41, p < .01), vaccination
intention was regressed separately on affect (β = .30,
p < .05) and risk perception (β = .40, p < .01), and
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intention was regressed simultaneously on negative
affect and risk perception. A Sobel test confirmed
that the effect of negative affect on intention was
mediated by risk perception (Z = 1.91, p = .056).

In step three, vaccination intention was signifi-
cantly related to perceived risk (β = .29, p < .05) and
outcome expectancies (β = .34, p < .01). The effect of
self-efficacy was non-significant (β = –.21, NS), and
the model accounted for 31.5 percent of the variance
in vaccination intention. The interaction between risk
perception and outcome expectancies (block 4) was
significant (β = –.26, p < .05) and increased explained
variance to 38.8 percent. Further exploration of the
interaction (see Aiken & West, 1991) revealed that
vaccination intention was low when risk perception
and outcome expectancies were both low (M = 3.2).
In the remaining conditions, vaccination intention
was high (M = 6.8 for high outcome expectancies/low
risk perceptions; M = 6.2 for high risk perceptions/
low outcome expectancies; M = 6.3 for high risk
perceptions/high outcome expectancies).

Discussion

Risk perception and outcome expectations were key
predictors of intention to obtain vaccination against
HBV among MSM in the Netherlands. Vaccination
intention was higher for men who perceived them-
selves to be at higher risk for infection with hepati-
tis B. This finding is in line with previous research
(De Wit et al., 2005), and points to the importance of
promoting adequate perceptions of personal risk
in health promotion (see Weinstein, 2003).
Expectancies concerning the outcome of vaccination
were a second important predictor of vaccination
intention. Participants who perceived vaccination as
an effective strategy to reduce their future risk of
hepatitis B infection had a higher intention to obtain
vaccination than did participants who had less posi-
tive beliefs regarding the efficacy of vaccination.
The observed interactive effect of risk perception
and outcome expectancies illustrates that campaigns
that target both risk perception and outcome
expectancies are most likely to succeed in promoting
motivation to obtain HBV-vaccination in MSM.

The present findings may explain why previous
strategies that focused on the elimination of finan-
cial hurdles, by offering vaccination free of charge,
may not be enough to motivate MSM to obtain vac-
cination against hepatitis B. Health promotion cam-
paigns should underline the effectiveness of

hepatitis B vaccination in preventing infection and
other positive effects of vaccination (see Das et al.,
2003; De Hoog et al., 2005), and address potential
negative social consequences related to stigmatiza-
tion (De Wit et al., 2005). Vaccination campaigns
should also aim at increasing risk perceptions, for
instance by providing prevalence rates in MSM. In
the present study, negative affect increased risk per-
ceptions, which, in turn, increased vaccination
intentions. This suggests that individuals may need
to feel that they are at risk before they start to reflect
cognitively on their personal risk. Accordingly,
campaigns that target risk-related negative affect by
presenting personalized narrative—rather than
abstract statistical evidence—regarding the risk of
contracting HBV (De Wit, Das, & Vet, in press) are
most likely to effectively increase perceived risk.

References

Adolphs, R., & Damasio, A. R. (2001). The interaction of
affect and cognition: A neurobiological perspective. In
J. P. Forgas (Ed.), Handbook of affect and social cogni-
tion (pp. 27–49). Mahwah, NJ: Erlbaum.

Aiken, L. S., & West, S. G. (1991). Multiple regression: Testing
and interpreting interactions. Los Angeles, CA: SAGE.

Ajzen, I. (1991). The theory of planned behavior.
Organizational Behavior and Human Decision
Processes, 50, 179–211.

Bandura, A. (1977). Self-efficacy: Toward a unifying theory
of behavioral change. Psychological Review, 84, 191–215.

Bandura, A. (1989). Human agency in social cognitive
theory. American Psychologist, 44, 1175–1184.

Baron, R. M., & Kenny, D. A. (1986). The moderator–
mediator variable distinction in social psychological
research: Conceptual, strategic and statistical consider-
ations. Journal of Personality and Social Psychology,
51, 1173–1182.

Cameron, L. D. (2003). Anxiety, cognition, and responses
to health threats. In L. D. Cameron & H. Leventhal
(Eds.), The self-regulation of health and illness behav-
iour (pp. 157–183). London: Routledge.

Conner, M., & Norman, P. (2005). Predicting health behav-
ior, 2nd edn. Maidenhead, UK: Open University Press.

Das, E. H. H. J., De Wit, J. B. F., & Stroebe, W. (2003).
Fear appeals motivate acceptance of action recommen-
dations: Evidence for a positive bias in the processing
of persuasive messages. Personality and Social
Psychology Bulletin, 29, 650–664.

De Hoog, N., Stroebe, W., & De Wit, J. B. F. (2005). The
impact of fear appeals on processing and acceptance of
action recommendations. Personality and Social
Psychology Bulletin, 31, 24–33.

De Wit, J. B. F., Das, E., & De Hoog, N. (2007). Self-
regulation of health communications: A motivated

 at Vrije Universiteit 34820 on November 25, 2010hpq.sagepub.comDownloaded from 

http://hpq.sagepub.com/


JOURNAL OF HEALTH PSYCHOLOGY 13(6)

732

processing approach to risk perception and persuasion.
In K. van den Bosch, M. Hewstone, M. Stroebe,
H. Schut, & J. De Wit (Eds.), The scope of social
psychology: Theory and applications (pp. 209–226).
Hove, UK: Psychology Press.

De Wit, J. B. F., Das, E., & Vet, R., (2008). What works
best: Objective statistics or a personal testimonial? An
assessment of the persuasive effects of different types of
message evidence on risk perception. Health
Psychology, 27, 110–115.

De Wit, J. B. F., Vet, R., Schutten, M., & van Steenbergen, J.
(2005). Social-cognitive determinants of vaccination
behavior against hepatitis B: An assessment among men
who have sex with men. Preventive Medicine, 40, 795–802.

Janz, N. K., & Becker, M. H. (1984). The health belief model:
A decade later. Health Education Quarterly, 11, 1–47.

Lai, C. L., Ratziu, V., Yuen, M. F., & Poynard, T. (2003).
Viral hepatitis B. The Lancet, 362, 2089–2094.

Loewenstein, G. F., Weber, E. U., Hsee, C. K., & Welch,
N. (2001). Risk as feeling. Psychological Bulletin, 127,
267–286.

McCaul, K. D., & Mullens, A. B. (2003). Affect, thought
and self-protective health behavior: The case of worry
and cancer screening. In J. Suls & K. A. Wallston
(Eds.), Social psychological foundations of health and
illness (pp. 137–168). Malden, MA: Blackwell.

Prochaska, J. O., & DiClemente, C. C. (1983). Stages and
processes of self-change of smoking: Toward an inte-
grative model of change. Journal of Consulting and
Clinical Psychology, 51, 390–395.

Rogers, R. W. (1983). Cognitive and physiological
processes in fear appeals and attitude change: A revised

theory of protection motivation. In J. T. Cacioppo &
R. E. Petty (Eds.), Social psychophysiology: A source-
book (pp. 153–176). New York: Guilford Press.

Schwarzer, R. (2001). Social-cognitive factors in changing
health-related behaviors. Current Directions in
Psychological Science, 10, 47–51.

Schwarzer, R., & Fuchs, R. (1996). Self-efficacy and
health behaviors. In M. Connor & P. Norman (Eds.),
Predicting health behavior: Research and practice with
social cognition models (pp. 163–196). Buckingham,
UK: Open University Press.

Van de Laar, M. J. W., De Boer, I. M., Koedijk, F. D. H.,
& Op de Coul, E. L. M. (2005). HIV and sexually trans-
mitted infections in the Netherlands. An Update:
November 2005. Bilthoven, the Netherlands: National
Institute for Public Health and the environment (report
number 441100022/2005).

Van Steenbergen, J. E., & the Working Group Vaccination
High-risk Groups Hepatitis B for the Netherlands.
(2002). Results of an enhanced-outreach programme of
hepatitis B vaccination in the Netherlands (1998–2000)
among men who have sex with men, hard drug users,
sex workers and heterosexual persons with multiple
partners. Journal of Hepatology, 37, 507–513.

Watson, D., Clark, L. A., & Tellegen, A. (1988).
Development and validation of brief measures of positive
and negative affect: The PANAS scales. Journal of
Personality and Social Psychology, 54, 1063–1070.

Weinstein, N. D. (2003). Exploring the links between risk
perceptions and preventive health behavior. In J. Suls & K.
A. Wallston (Eds.), Social psychological foundations of
health and illness (pp. 22–53). Malden, MA: Blackwell.

Author biographies

ENNY DAS is Assistant Professor at the department
of Communication Science of VU University
Amsterdam, and the Center for Advanced Media
Research (CAMeRA) in Amsterdam. Her research
focuses on health communication, marketing, and
persuasion. 

JOHN DE WIT is Professor of Social Psychology of
Health and Sexuality at Utrecht University, and
Professor and Director of the National Centre in
HIV Social Research, University of New South
Wales. His research is concerned with theory-based
personal and social determinants of sexual health
behaviors and evidence-based health promotion.

RAYMOND VET is program officer of STI AIDS, the
Netherlands since July 2007 and working on his PhD
in Social Psychology. He worked as a researcher at
the Institute of Addiction research (2006–7), and as a
researcher at the department of Social and Organiza-
tional Psychology, Utrecht University (2003–6).

TOM FRIJNS earned his PhD in Social Psychology at
VU University, Amsterdam in 2005 and is currently a
Post-Doctoral research fellow at the Research Centre
Adolescent Development at Utrecht University. His
research interests include disclosure and concealment
in interpersonal communication and adolescent
problem behaviors.

 at Vrije Universiteit 34820 on November 25, 2010hpq.sagepub.comDownloaded from 

http://hpq.sagepub.com/

