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Background. Vaccination eﬀectively prevents seasonal influenza. To promote vaccination adherence, it is necessary to understand
the motivational process that underlies vaccination behavior. This was examined along with the moderating influence of past
behavior on intention formation. Methods. German employees (N = 594) completed questionnaires at baseline and at 7-month
followup. Regression analyses were conducted for mediation and moderated mediation. Results. Intention at Time 1 mediated
the eﬀect of risk perception, and positive and negative outcome expectancies on Time 2 vaccination. Past behavior moderated
this eﬀect: there was a mediation eﬀect for risk perception and outcome expectancies only for those individuals who did not
participate annually. Conclusions. Risk perception and outcome expectancies influenced intentions to receive vaccination, which
in turn predicted participation. Hence, these social-cognitive variables could be targeted in vaccination campaigns to increase
intentions. However, vaccination experience aﬀected the formation of intentions and should be accounted for when developing
interventions.

1. Introduction
Seasonal influenza is one of the most frequent contagious
diseases worldwide. Every year the seasonal flu can lead
to suﬀering, illness, or death. Moreover, it causes major
societal (e.g., consultations, hospitalization, and deaths)
and economic (e.g., absenteeism) problems [1–3]. Annual
influenza vaccination is considered the most eﬀective way to
prevent the onset of influenza and its complications, and it
is oﬃcially recommended by the World Health Organization
[4] and national institutions [5, 6] amongst others for older
adults and individuals working in crowded settings.
Despite this recommendation, participation rates in Germany [3] as well as in the USA [6, 7] are lower than desired
and should be increased. A profound knowledge of the
mechanism involved in the target behavior is the basis for the
development of eﬀective preventive programs [8, 9]. Thus, it
is worthwhile to investigate (a) social-cognitive factors that
may influence vaccination motivation and participation, and
(b) how intention formation can also be aﬀected by past
behavior [10]. This would be consequential for the design

of preventive programs. Hence, the present study pursued
these research questions in light of social-cognitive theories
of health behavior [11, 12].
Theories of health behavior change focus on the prediction and modification of the adoption and maintenance of
health behaviors [13]. Risk perception and outcome expectancies are considered to be major motivational predictors
of behavioral intentions [14–16] and are part of various
theories on health behavior. However, in the context of
vaccination, variables closely related to the risk construct,
conveying a strong aﬀective component, turned out to be
better predictors than mere “thoughts” [14, 17]. Worry about
influenza is such a construct and, therefore, serves as an indicator for perceived risk. Outcome expectancies represent the
expected consequences of an action and are part of the social
cognitive theory (SCT) [18] and the health action process
approach (HAPA) [12, 19]. A distinction is made between
positive outcome expectancies (“If I get a flu shot, then I
will have the best protection against the flu”) and negative
outcome expectancies (“If I get a flu shot, then I will suﬀer
from side eﬀects”). Positive outcome expectancies promote,
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whereas negative outcome expectancies inhibit an intention
formation [20–22]. Hence, a decisional imbalance in favor
of positive outcome expectancies helps to form an intention.
In turn, an intention represents a significant predictor of the
target behavior [23–25]. Therefore, it was hypothesized that
risk perception and positive outcome expectancies are positively
associated with intention, and negative outcome expectancies
are negatively correlated with intention. Intention, in turn, is
supposed to mediate between the motivational predictors (risk
perception and outcome expectancies) and subsequent behavior
(participating in the vaccination) (hypothesis 1).
Past behavior is usually closely associated with subsequent behavior and has been found to be the best predictor
of later adherence [26–28]. Beyond that, findings indicated
its influence on cognitive processes concerning the initiation,
execution, or control of behavior [10, 28] which is addressed
in the current study. If a behavior is carried out frequently
in a stable context, cognitive processes can be bypassed,
and responses are performed rather automatically. Responses
are carried out quickly and require no conscious decision
making and thinking whilst remaining goal directed and
functional. With repetition, behavior is increasingly under
control of situational cues, which then are suﬃcient to
trigger an automatic process. In contrast, a new or infrequent behavior—especially in unstable settings—requires
controlled, deliberate processing as individuals are assumed
to review their beliefs before acting [10, 29].
Obtaining a flu shot represents an infrequent behavior
(once a year). Nevertheless, given a repetitive performance
in a stable context, it is assumed that the cognitive process
of intention formation can also adopt an automatic nature.
If a short message about influenza vaccination (= situational
cue) is presented to people who went for a flu shot annually
over the last several years (= repetitive behavior) by the
workplace health service (= stable setting), the motivation
to get vaccinated should be almost automatic [10, 29]. In
contrast, people who participated only infrequently or not at
all in the past should contemplate on their personal risk and
the pros and cons of a vaccination before they form a behavioral intention. Thus, it is hypothesized that past behavior
moderates the indirect eﬀect of positive outcome expectancies,
negative outcome expectancies, and risk perception on later
behavior via intention. The less an individual has participated
in the past, the higher the impact of the motivational variables
on intention formation (hypothesis 2).

2. Method
2.1. Sample and Procedure. Participants of the longitudinal questionnaire study were individually approached and
recruited in a large German company. Data at Time 1 (T1)
were collected (a) before the vaccination campaign started
for four days in front of the cafeteria and (b) whilst the
vaccination campaign was running, but before people got the
flu shot in the occupational health service (September 2009).
Completion of the form took about 10 minutes. A note on
the questionnaire informed participants where to look for
information about the vaccination campaign on the intranet.
Vaccination was administered by the occupational health
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service the same way as every year. The company’s work
committee approved the study for data privacy and ethical
standards, and it was conducted in line with the ethical
guidelines of the German psychological society.
N = 1,466 employees participated at T1 (out of 11,434
employees in this company), response rate 12.8%), 521
(35.5%) participants were women and 810 (55.3%), men
(135/9.2% not specified). Mean age was 41.64 years (SD =
9.77), and age ranged from 16 to 67 years.
The follow-up questionnaire at Time 2 (T2) was distributed seven months later via internal mail, when the
influenza season was over (April 2010). Only those were
contacted who had given consent at Time 1. Out of 1,214
potential participants, 594 employees responded (dropout
rate 53.7%): 55% were men, 45% were women. Mean age
was 43.1 years (SD = 9.1), and age ranged from 16 to 61
years of age. The original sample at T1 (N = 1, 466) diﬀered
from the longitudinal sample (N = 594) in self-reported
past behavior (T1 sample: M = 3.4; T2 sample: M = 3.6;
t = −2.32; P = .02). Individuals who had obtained seasonal
flu vaccination more frequently in the past were more likely
to remain in the study. No significant diﬀerences were found
regarding all other variables (see following paragraph).
2.2. Variables and Measures. At T1, positive and negative
outcome expectancies, risk perception, intention, and past
behavior were assessed. Vaccination behavior was assessed
at T2. The implemented scales were adapted from validated
scales [14, 30, 31], partly developed by seasonal influenza
experts at the Robert Koch Institute (RKI) [32]. Responses
were given on 4-point Likert scales, from 1 (strongly disagree)
to 4 (strongly agree), if not reported diﬀerently in the
following.
Risk perception was measured with the item “I am
worried that I will get the flu this year” [14].
Positive outcome expectancies were assessed with six items
(Cronbach’s α = .58). Two items were adapted from
Schwarzer et al. [31], for example, “If I get a flu shot
this season, then I promote my health.” Four items were
adapted from RKI [32]. Participants had to comment on
them, for example, “Influenza vaccination decreases the risk
of catching the flu.”
Negative outcome expectancies were measured with two
items [32], for example, “I won’t get a flu shot because I’m
afraid of side eﬀects” (r 2 = .63).
Intention was measured with the item [30] “I intend to
get a flu shot this season.” Responses were given on a 7-point
Likert scale, from 1 (strongly intend to) to 7 (do not intend at
all).
Self-reported past behavior [32] at T1 was assessed with
the item “How often did you get the flu shot within the last
5 years?” Responses were given on a 5-point scale: 1 (not at
all), 2 (once), 3 (twice), 4 (more than twice, but not annually),
and 5 (annually).
Self-reported behavior at T2 was assessed with the item
“Did you get a flu shot during the last flu season (within
the last six months)?” Response categories were 1 (yes) and 2
(no). In Table 1, means, standard deviations, and correlations
are presented.
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Table 1: Risk perception, positive/negative outcome expectancies, past behavior, intention T1, and behavior T2 (means, standard
deviations).
Risk
perception T1

Variable

Negative outcome
expectancies T1

Positive outcome
expectancies T1

Past behavior
T1

Intention
T1

a

Risk perception T1
Negative outcome
a
expectancies T1
Positive outcome
a
expectancies T1
a
Past behavior T1
a
Intention T1
a
Behavior T2

.05
.12∗

−.28∗∗

−.03

−.19∗∗

∗∗

∗∗

−.34

.18
.06

−.28∗∗

.17∗∗
.33∗∗
.26∗∗

∗∗

.31
.20∗∗

Behavior T2

M

SD

2.4

.83

1.2

.05

3.2

.04

3.5
5.5

1.4
1.1

.40∗∗

a

Note: N = 594. ∗ P < .05. ∗∗ P < .01. Range fully exhausted.

2.3. Analyses. Regression analyses were performed with
SPSS (version 18.0) to examine mediation and moderated
mediation, using standardized scores [33]. A mediation
analysis was conducted to address hypothesis 1, and a
moderated mediation analysis to address hypothesis 2 [34,
35]. Mediation analyses were chosen to investigate how and
why an eﬀect occurred, that is, receiving a flu shot [34].
A mediation eﬀect is expressed in an indirect eﬀect. An
independent variable aﬀects a dependent variable via a third
variable (mediator). The strength or the form of a mediation
eﬀect may be moderated by a third variable (moderator
variable) [34]. This is called moderated mediation and can
be expressed as a conditional indirect eﬀect. Preacher et al.
[36] specified, among others, a model that describes the
influence of a moderator on the relationship between the
independent variable and the mediator. The particular value
of the moderator, at which the mediation eﬀect is conditional
at a set level (α = .05), can be identified with the JohnsonNeyman technique [36].
SPSS macros by Preacher and Hayes [35] were used to
analyze the indirect eﬀect (hypothesis 1) and a conditional
indirect eﬀect (hypothesis 2). Conditional indirect eﬀects
were expressed in interaction terms, for example, past
behavior × risk perception. Regression analyses for mediation and moderated mediation consisted of two regression
analyses that were conducted in succession: first the mediator
model and then the dependent variable model. Analyses for
moderated mediation were conducted separately for each
predictor, in each case controlling for the other predictors.
The eﬀect size of the logistic regression was reported with
2
Nagelkerke R . Because less than 5% of values were missing,
no missing value imputation was performed [37].

3. Results
3.1. There Is an Indirect Eﬀect of Risk Perception, Positive
and Negative Outcome Expectancies at T1 on Behavior T2
via Intention T1 (Hypothesis 1). Results of the mediation
analysis (Figure 1) demonstrated that risk perception (β =
.20) and positive (β = .22) and negative (β = −.30) outcome
expectancies were strongly associated with intention at T1
(P < .001). In turn, intention T1 predicted behavior at T2
(β = .54; P < .001). Intention at T1 mediated completely

the influence of risk perception (c = −.04; P = .85)
and negative outcome expectancies (c = −.04; P = .82)
on behavior at T2. There was a partial mediation eﬀect
for positive outcome expectancies (c = .37; P = .03).
These findings provided support for the first hypothesis. Past
behavior was included as a covariate, but it had no predictive
value (β = .29; P = .11).
3.2. Moderated Mediation Analyses (Hypothesis 2). However,
the influence of past behavior on later participation was
rather seen in its function to moderate the process of
intention formation (hypothesis 2). Results of moderated
mediation analysis for risk perception supported the assumption of a conditional indirect eﬀect (R2 = .25). Past behavior
T1 moderated the mediation eﬀect, which is displayed in
Figure 2.
The Johnson-Neyman analysis revealed that there was
only an indirect eﬀect of risk perception T1 on behavior T2
for people who scored lower than 4.3 on the scale for past
behavior (P = .05): a mediation eﬀect was only indicated
if an individual had “not at all” (1), “once” (2), “twice” (3),
and “more than twice, but not annually” (4) received a flu
shot within the last five years. There was no indirect eﬀect
if someone was vaccinated “annually within the last 5 years”
(5). Figure 3 illustrates the conditional indirect eﬀect at all
values of the moderator with a 95% confidence band.
For negative outcome expectancies, the same result pattern
(negative outcome expectancies × past behavior: β = .16;
P < .001; past behavior at T1 = 4.3; P = .05) was found.
The analyses for positive outcome expectancies also
indicated a conditional indirect eﬀect (positive outcome
expectancies × past behavior: β = .24; P < .001). However,
results diﬀered in that no indirect eﬀect was indicated if an
individual scored higher than 4 on the scale of past behavior
(P = .05), that is, an individual had received a flu shot “more
than twice, but not annually” (4) and “annually within the
last 5 years” (5).

4. Conclusion
The first aim of the study was to identify the social-cognitive
processes that determine vaccination behavior. Findings
supported the first hypothesis: the higher the risk perception
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Positive outcome
expectancies T1
0.22∗∗∗
R2 = 0.26
Negative outcome
expectancies T1

c = −0.04/c = −0.21

−0.3∗∗∗

Intention T1

0.2∗∗∗

c = 0.37∗ /c = 0.55∗∗∗

R2 = 0.24

0.54∗∗∗
Behavior T2

Risk perception T1
c = −0.04/c = 0.18

Figure 1: Mediation analysis (N = 552). Indirect eﬀect of risk perception T1, negative outcome expectancies T1 on behavior T2 via intention
T1. Partial mediation eﬀect for positive outcome expectancies T1. Controlled for past behavior T1. Note: ∗∗∗ P < .001; ∗ P < .05; c = direct
eﬀect of independent variable on dependent variable; c = total eﬀect of independent variable on dependent variable.

Past behavior T1×
Risk perception T1

−0.22∗∗∗

Past behavior T1

−0.06

Intention T1

0.32∗∗∗
Behavior T2

0.22∗∗∗
Risk perception T1

R2 = 0.25

0.07

0.24∗∗∗

0.01

Figure 2: Moderated mediation analysis (N = 552). Past behavior T1 moderates the indirect eﬀect of risk perception T1 via intention T1
on behavior T2. Note: ∗∗∗ P < .001.

of seasonal influenza is, the more positive outcomes—
respectively, the fewer negative outcomes—in conjunction
with obtaining a vaccination were reported. As a result
of these associations, the vaccination motivation becomes
higher, and later participation becomes more likely. The
complete mediation eﬀect for risk perception and negative
outcome expectancies confirmed their limited influence on
vaccination behavior via the formation of intentions. Risk
perception and negative outcome expectancies can be seen
as rather distal antecedents of intention and might set
the stage for a more sophisticated reflection of potential
action [12]. Hence, the influence of risk perception and
outcome expectancies on health behavior is only indirect.
In contrast, the partial mediation eﬀect for positive outcome
expectancies revealed that perceived positive consequences
of getting a vaccination were of motivational importance
but also had a direct eﬀect on behavior performance [18].
Overall intention represented a good predictor for later
participation. This leads to the conclusion that interventions
targeting risk perception and outcome expectancies may

eﬀectively enhance vaccination motivation and subsequent
participation. This could be done by providing information
about the risk and potential severity of the infection (risk
perception). Outcome expectancies could be targeted by
discussing their options—no vaccination, preventive, and
curative methods—with the respective consequences, for
example, data on safety, eﬀectiveness, and putative side
eﬀects of the vaccine [38].
However, moderated mediation analyses (hypothesis 2)
revealed that past behavior presented a substantial moderator in this interplay; intention formation based on perceived
risk of influenza, perceived benefits, and costs of vaccination
depended on past vaccination behavior. All those who went
to the influenza inoculation annually (and regarding positive
outcome expectancies of those stating “more than twice, but
not annually”) did not base their decision on the socialcognitive variables mentioned before. This may lead to the
conclusion that for those people, intentions were formed
rather automatically. Vaccination motivation appeared to
be more under control of environmental stimuli, that is,
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0.1

Conditional indirect eﬀect

0.08

In conclusion, the current large and longitudinal study
may lead to a better understanding of vaccination behavior,
especially by pointing out the influence of an individual’s
vaccination biography. The findings should be considered
when future vaccination campaigns are developed and
evaluated.

95% confidence band

0.06
0.04
0.02

References

0
1
−0.02
−0.04

2
3
4
Values of past behavior T1

5

Region of significance

−0.06

Lower bound
Upper bound
Coeﬃcient

Figure 3: Moderated mediation analysis with Johnson-Neyman
technique (risk perception). Note: the horizontal line indicates the
lack of an indirect eﬀect (no mediation). The vertical line represents
the boundary of the region of significance (4.3).

the situational cue (= note on the questionnaire) that was
presented in a stable setting (= occupational health service).
This interpretation would be in line with the findings by
Ouellette and Wood [10], revealing that given a stable setting,
a relatively infrequent type of health behavior can also
develop habitual tendencies. This should be encouraging
for all practitioners. But whether vaccination can actually
(and correctly) be labeled as a habit needs to be further
investigated with adequate measurement [29]. In sum, this
leads to the conclusion that future interventions should
attend to varying needs in order to operate best. However,
these suggestions need to be tested in future experimental
intervention studies. When doing so, it is recommended to
account for the moderating eﬀect of past behavior.
Study results must be considered in light of potential limitations. Vaccination behavior was measured by anonymous
self-report that may impair validity. Objective measures, for
example, medical reports of vaccination, may be preferable
but were not available. However, studies on other health
behaviors demonstrated validity of self-report measures [39].
Furthermore, risk perception was assessed with a singleitem scale. This was done for economic and theoretical
reasons; it can be assumed that a content-valid item can
assess a narrow target construct just as well as a multiitem
scale, in particular as vaccination adherence represents a
highly specific behavior [14, 40]. Next, there was a systematic
dropout of participants at T2 which may be due to (a)
the diﬀerent recruitment strategies at Time 1 (face-to-face)
and Time 2 (internal mail), presumably leading to lower
commitment of participants to the study at Time 2 and
(b) the time of Time 2 assessment, as there were Easter
holidays and many employees were unavailable. Nonetheless,
a similar moderated mediation eﬀect would be expected if
those individuals would have remained in the longitudinal
sample. As always, the present findings are limited to the
study context and require replication before they can be
generalized.
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Impfkommission (STIKO) am RKI [Recommendation of
the Standing Vaccination Commission (STIKO) of the RKI],”
Epidemiology Bulletin, vol. 30, pp. 235–250, 2010.
[6] CDC, “Prevention and control of influenza with vaccines:
recommendations of the Advisory Committee on Immunization Practices (ACIP), 2010,” Morbidity and Mortality Weekly
Report, vol. 59, no. 8, pp. 1–62, 2010.
[7] CDC, “Seasonal influenza (Flu)—influenza vaccination coverage Levels,” 2010, http://www.cdc.gov/flu/professionals/acip/
coveragelevels.htm.
[8] H. Leventhal, J. Weinman, E. A. Leventhal, and L. Alison
Phillips, “Health psychology: the search for pathways between
behavior and health,” Annual Review of Psychology, vol. 59, pp.
477–505, 2008.
[9] S. Lippke and J. P. Ziegelmann, “Theory-based health behavior change: developing, testing, and applying theories for
evidence-based interventions,” Applied Psychology, vol. 57, no.
4, pp. 698–716, 2008.
[10] J. A. Ouellette and W. Wood, “Habit and Intention in everyday
life: the Multiple processes by which past behavior predicts
future behavior,” Psychological Bulletin, vol. 124, no. 1, pp. 54–
74, 1998.
[11] J. E. Painter, C. P. C. Borba, M. Hynes, D. Mays, and K. Glanz,
“The use of theory in health behavior research from 2000 to
2005: a systematic review,” Annals of Behavioral Medicine, vol.
35, no. 3, pp. 358–362, 2008.
[12] R. Schwarzer, “Modeling health behavior change: how to
predict and modify the adoption and maintenance of health
behaviors,” Applied Psychology, vol. 57, no. 1, pp. 1–29, 2008.
[13] D. F. Marks, M. Murray, B. Evans, C. Willig, C. Woodall,
and C. M. Sykes, Health Psychology: Theory, Research and
Practice, Sage Publications Ltd., Thousand Oaks, Calif, USA,
2nd edition, 2005.
[14] N. D. Weinstein, A. Kwitel, K. D. McCaul, R. E. Magnan, M.
Gerrard, and F. X. Gibbons, “Risk perceptions: assessment and
relationship to influenza vaccination,” Health Psychology, vol.
26, no. 2, pp. 146–151, 2007.
[15] N. T. Brewer, G. B. Chapman, F. X. Gibbons, M. Gerrard,
K. D. McCaul, and N. D. Weinstein, “Meta-analysis of the

6

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Advances in Preventive Medicine
relationship between risk perception and health behavior: the
example of vaccination,” Health Psychology, vol. 26, no. 2, pp.
136–145, 2007.
B. Renner, Y. Spivak, S. Kwon, and R. Schwarzer, “Does
age make a diﬀerence? predicting physical activity of south
koreans,” Psychology and Aging, vol. 22, no. 3, pp. 482–493,
2007.
G. B. Chapman and E. J. Coups, “Emotions and preventive
health behavior: worry, regret, and influenza vaccination,”
Health Psychology, vol. 25, no. 1, pp. 82–90, 2006.
A. Bandura, Self-Eﬃcacy: The Exercise of Control, W. H.
Freeman/Times Books/ Henry Holt & Co., New York, NY,
USA, 1997.
R. Schwarzer and A. Luszczynska, “How to overcome healthcompromising behaviors,” European Psychologist, vol. 13, no.
2, pp. 141–151, 2008.
Z. Gao, P. Xiang, A. M. Lee, and L. Harrison, “Self-eﬃcacy
and outcome expectancy in beginning weight training class:
their relations to students’ behavioral intention and actual
behavior,” Research Quarterly for Exercise and Sport, vol. 79,
no. 1, pp. 92–100, 2008.
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