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Introduction

An important goal of health-promoting messages 
is to encourage and motivate people to engage in 
healthful and disease-preventive behaviors. 
Many health education campaigns have tried to 
reach this goal by using threatening information, 
thus scaring an audience into adopting a recom-
mended healthful behavior (cf. Hill et al., 
1998). The effectiveness of threatening health 
information is still debated, however (Earl 
and Albarracín, 2007; Hastings et al., 2004; 
Terblanche-Smit and Terblanche, 2010), and the 
mechanisms whereby threatening health infor-
mation influences persuasion are not yet fully 
understood (Ruiter et al., 2001). In the present 
study we investigated the hypothesis that high 
threat messages are particularly persuasive for 
people with a strong avoidance orientation.

Numerous studies have tested the effects of 
threatening health-promoting messages on 
measures of attitude, intention and behavior 
(for an overview see Ruiter et al., 2001). 
Unfortunately, such studies have yielded mixed 
findings. On the one hand, several authors pro-
pose that perceived threat motivates behavior 
change (Floyd et al., 2000). The results of a 
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meta-analytic study of research on threatening 
messages suggest a positive relation between 
threat perceptions and healthful behavior (Witte 
and Allen, 2000). On the other hand, the results 
of numerous studies suggest that people who 
are confronted with threatening information 
tend to downplay and dismiss this information 
(Brown and Locker, 2009; Brown and Smith, 
2007; Kruglanski and Webster, 1996; Nielsen 
and Shapiro, 2009). These responses are 
referred to as defensive (Good and Abraham, 
2007) and are assumed to be the consequence of 
motivated reasoning, a reasoning process that is 
biased to hold on to prior beliefs and justify cur-
rent behavior (Keller and Block, 1999), and 
which often occurs when people’s prior motives 
are incompatible with stimulus information 
(Kunda, 1990). As a result, people who are 
most at risk are oftentimes least persuaded 
(Liberman and Chaiken, 1992). In fact, Witte 
and Allen’s (2000) meta-analysis found that 
threatening information had a larger, positive, 
effect on defensive responses (r = .20) than on 
either health-conducive intentions (r = .13) or 
behavior (r = .16). Quite possibly, threatening 
messages give rise to both defensive and health-
conducive reactions (Croyle and Hunt, 1991; 
Jemmott et al., 1986).

Another possibility is that threatening mes-
sages result in defensive reactions in some cir-
cumstances but in health-conducive reactions in 
other circumstances. To account for the confus-
ing findings in the literature, researchers have 
investigated the latter possibility, turning their 
attention towards variables that can influence 
the effects of threatening information. Many 
researchers have emphasized the need to 
explore the role of stable individual-difference 
variables in the processing of threatening mes-
sages (Brouwers and Sorrentino, 1993; Leary 
and Jones, 1993; Liberman and Chaiken, 1992; 
McMath and Prentice Dunn, 2005; Ruiter et al., 
2004), and it has been argued that insight in the 
influence of such variables can increase our 
knowledge of the working mechanisms of 
threatening messages (Ruiter et al., 2001). For 
this reason, researchers have turned their 

attention to need for cognition (McMath and 
Prentice Dunn, 2005; Ruiter et al., 2004), uncer-
tainty orientation (Brouwers and Sorrentino, 
1993), locus of control (Bennett et al., 1997) 
and trait anxiety (Witte and Morrison, 2000). In 
the present study, we investigated the influence 
of another potentially important variable: the 
strength of people’s dispositional avoidance 
orientation, or Behavioral Inhibition System.

Behavioral inhibition and 
behavioral activation

According to Gray (1990), two basic mecha-
nisms control human behavior. One system, the 
Behavioral Activation System (BAS), controls 
appetitive motivation and is sensitive to stimuli 
associated with reward and non-punishment. 
The other system, the Behavioral Inhibition 
System (BIS), controls aversive motivation and 
is activated by stimuli of punishment and omis-
sion/termination of rewards. This bidimen-
sional approach to the regulation of behavior 
has implications for the study of personality; it 
implies that personality has an underlying struc-
ture consisting of two factors: sensitivity to 
stimuli associated with positive reinforcement 
and sensitivity to stimuli associated with nega-
tive reinforcement (Gray, 1990).

The above theorizing has important implica-
tions for the persuasive effects of threatening 
health information. Since avoidance orientation 
is conceptualized as sensitivity to negative stim-
uli, and threatening health-promoting messages 
usually contain negative information, it could be 
argued that people with a strong avoidance ori-
entation might be more strongly affected by 
threatening information than people with a weak 
avoidance orientation. Thus, for people with a 
strong avoidance orientation, threatening infor-
mation might be more persuasive than low-threat 
information. For people with a weak avoidance 
orientation, on the other hand, who are less 
strongly affected by negative information, high- 
and low-threat information might not be differ-
entially persuasive. This would be in line with 
the results of studies in the domain of message 
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framing. Health-promoting messages can be 
framed in terms of the positive consequences of 
healthy behavior (gain-framed) or in terms of the 
negative consequences of unhealthy behavior 
(loss-framed). Previous studies have shown that, 
similar to high-threat messages, loss-framed 
messages are perceived as more threatening than 
gain-framed messages (Van ’t Riet, Ruiter, Werrij 
and De Vries, 2010), and are more likely to 
evoke negative affect (Cox and Cox, 2001; 
Schneider et al., 2001; Shen and Dillard, 2007). 
Several recent studies investigated the influence 
of approach- and avoidance orientation on the 
effects of gain- and loss-framed health-promoting 
messages and showed that the strength of 
people’s avoidance orientation can moderate the 
influence of gain- and loss-framed messages on 
measures of persuasion, such that, for people 
with a strong avoidance orientation, loss-framed 
messages are more persuasive than gain-framed 
messages, whereas no such effect was found for 
people with a weak avoidance orientation 
(Gerend and Shepherd, 2007; Mann et al., 2004; 
Sherman et al., 2006).

In the present study we investigated the 
influence of individual differences in people’s 
dispositional avoidance orientation on the 
effects of low- and high-threat messages. Our 
hypothesis was that high-threat messages are 
more persuasive than low-threat messages for 
people with a strong avoidance orientation. For 
people with a weak avoidance orientation, we 
expected no differential effects of high- and 
low-threat messages. To test our hypothesis, we 
provided participants with high- or low-threat 
messages stressing the negative consequences 
of drinking alcohol and assessed information 
acceptance, attitudes and intentions as the out-
come measures. Attitudes and intentions were 
included as outcome measures because it is well 
established that they are important predictors of 
behavior (e.g. Ajzen, 1991). It might be argued 
that information acceptance is a more distal 
 predictor of behavior than attitude or intention 
and therefore less relevant as an outcome meas-
ure. However, a meta-analytic study has shown 
that perceived effectiveness, a measure akin  
to information acceptance, is substantially 

correlated with actual effectiveness (Dillard 
et al., 2007). Furthermore, theoretical support 
for the relevance of information acceptance 
comes from Ajzen’s (2002) notion of the ‘error 
choice method’, according to which, because it 
is improbable that participants will have an 
objective basis for estimating how relevant or 
convincing messages might be for most people, 
their judgements are likely to reflect their own 
attitudes. We therefore included information 
acceptance as an outcome measure in the 
 present study.

Method

Participants

University students listed in a database of volun-
tary research participants were invited by email 
to take part in the experiment. Given the high 
prevalence of binge drinking in student popula-
tions (Goldman et al., 2002), its well-known 
health consequences (Wechsler et al., 1994) and 
the growing concern at young people’s exces-
sive drinking (Donaldson, 2001), we used mes-
sages stressing the negative consequences of 
drinking too much alcohol as the persuasive 
messages in our study. In total, 114 students 
participated in the experiment in exchange for 
€5. Fifteen participants indicated that they 
never consumed alcohol. These participants 
were excluded from the analyses. Among the 
remaining 99 participants, most were female (83 
vs 16 males) and age ranged from 18 to 28 years, 
with a mean age of 21.0 years (SD = 1.9).The 
study was approved by the Medical Ethical 
Committee of Maastricht University.

Design and procedure

The present study used a one-factorial (threat: 
high-threat content vs low-threat content) 
between-participants design. There were three 
main outcome measures: acceptance of the 
information, attitude towards reducing alcohol 
consumption, and intention to reduce alcohol 
consumption.

Participants were scheduled to visit the labo-
ratory, and were seated in individual booths. First, 
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we assessed current levels of alcohol consumption 
and approach/avoidance orientation. Next, we 
told participants that they were about to partici-
pate in a study that aimed to test health-education 
materials designed for use ‘on the Internet’. We 
provided participants with a persuasive message 
about alcohol, which had either high-threat or 
low-threat content. After reading it, participants 
completed the dependent measures, then were 
debriefed and received their fee.

Baseline measures

Assessment of alcohol consumption. Introducing 
the alcohol consumption questionnaire, we 
asked participants to consider a unit of alcohol 
as a glass of beer (12 oz.), a glass of wine, a shot 
or a mixed-drink (e.g. Bacardi-Coke). Next, fol-
lowing procedures outlined by Van Dijck and 
Knibbe (2005), we assessed alcohol consump-
tion during the working week and during the 
weekend separately, because students’ estimates 
of alcohol consumption may be more accurate 
when they can estimate working week and 
weekend alcohol consumption separately. For 
both working week and weekend alcohol con-
sumption, one item assessed frequency of con-
sumption, by asking participants on how many 
days they consumed alcohol in an average work-
ing week or weekend, respectively. Another 
item assessed quantity of alcohol consumption, 
by asking participants how many drinks they 
usually consumed on such a day. Scores on these 
items were multiplied to arrive at estimates of 
alcohol-consumption during the working week 
and weekend. Working-week and weekend alco-
hol consumption were then summed up to arrive 
at an assessment of total weekly alcohol con-
sumption. The mean number of alcoholic con-
sumptions during the working week was 2.64 
(SD = 3.63; range 0–24) and the mean number 
of alcoholic consumptions during the weekend 
was 4.26 (SD = 6.66; range 0–60).

Assessment of behavioral inhibition and behavioral 
activation. The BIS/BAS Scales (Carver and 
White, 1994) assess the strength of people’s 

approach (BAS) and avoidance (BIS) motiva-
tions. We used the Dutch version (Franken 
et al., 2005) of this scale to assess individual 
differences in BIS and BAS. Participants rated 
their agreement with 24 statements (including 4 
filler items) using Likert scales with endpoints 
of 1 (strongly disagree) and 4 (strongly agree). 
The BAS scale consists of three subscales that 
measure Reward Responsiveness (e.g. ‘When 
good things happen to me, it affects me 
strongly’), Drive (e.g. ‘When I go after some-
thing I want, I move on it right away’), and Fun 
Seeking (e.g. I will often do things for no other 
reason than they might be fun’). In the present 
experiment, all BAS items were combined to 
form a BAS score (α = .80) with higher scores 
indicating more BAS activity and thus a stron-
ger approach orientation. The BIS subscale 
consists of seven items that assess sensitivity 
to negative situations (e.g. ‘I feel worried when 
I think I have done poorly at something’). All 
BIS items were combined to create a BIS score 
(α = .83) with higher scores indicating more 
BIS activity and thus higher avoidance orienta-
tion. BIS and BAS scores were non-significantly 
correlated (r = .04)

Persuasive message. For the present study, we 
designed short messages of 379 and 389 words. 
In the high-threat condition, the persuasive mes-
sage stressed the severe and threatening conse-
quences of drinking too much alcohol, like 
suffering from brain damage an having an 
increased risk of gastro-intestinal bleeding or 
cirrhosis of the liver. In the low-threat condition, 
the persuasive message stressed less threatening 
consequences of drinking too much alcohol, like 
having a weakened immune system and having 
trouble maintaining a proper weight. The full 
texts are available from the authors upon request.

Outcome measures

Manipulation checks. To assess the effects of 
the threat manipulation, we conducted a manip-
ulation check. One item asked participants to 
indicate to what extent they found the message 
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threatening (1 = Not threatening at all; 7 = Very 
threatening).

Information acceptance. Eight items adopted 
from previous research (Van ’t Riet, Ruiter , Werrij, 
Candel and De Vries, 2010) assessed partici-
pants’ acceptance of the information by asking 
them to indicate the extent to which they thought 
the information was convincing (1 = Very con-
vincing; 7 = Not at all convincing), relevant (1 = 
Very relevant; 7 = Not at all relevant), objective 
(1 = Very objective; 7 = Not at all objective), use-
ful (1 = Very useful; 7 = Not at all useful), and 
interesting (1 = Very interesting; 7 = Not at all 
interesting). Furthermore, three items asked par-
ticipants to indicate the extent to which partici-
pants felt that the information was true (1 = Very 
true; 7 = Not at all true) and exaggerated (1 = 
Very exaggerated; 7 = Not at all exaggerated) 
and the extent to which participants agreed with 
the information (1 = I totally agree; 7 = I totally 
disagree). After we reversed the scores of all 
items except the exaggerated item, the scores on 
the eight items were averaged to create an aver-
age information acceptance score (α = .83).

Attitude. Six items were used to assess attitude 
towards drinking less alcohol, asking partici-
pants to indicate the extent to which they rated 
cutting down on their drinking as (1) very good 
vs. (7) very bad, (1) very healthy vs. (7) very 
unhealthy, (1) very nice vs. (7) not at all nice, 
(1) very much worth the effort vs. (7) not worth 
the effort at all, (1) very important vs. (7) very 
unimportant, (1) very sensible vs. (7) not sensi-
ble at all. These items were adopted from previ-
ous research (Van ’t Riet, Ruiter , Werrij, Candel 
and De Vries, 2010; for a similar procedure to 
assess attitude see De Bruijn et al., 2007). After 
scores on the attitude items were reversed, an 
average score was created (α = .81).

Intention. Six items were used to assess inten-
tion to reduce alcohol intake. These items were 
adopted from pervious research (Van ’t Riet, 
Ruiter, Werrij and De Vries, 2010). One item 
asked participants ‘how likely is it that you will 

cut down on your drinking in the future?’ (1 = 
Very likely; 7 = Very unlikely). One item asked 
participants: ‘how likely is it that you will cut 
down on your drinking in the coming week?’ (1 = 
Very likely; 7 = Very unlikely). Two items asked 
participants whether they planned to cut down on 
their drinking in the future and in the coming 
week. One item asked participants whether they 
considered cutting down on their drinking in the 
future and one item asked participants whether 
they were sure that the would cut down on their 
drinking in the coming week. These four items 
used a 7-point scale (1 = Certainly; 7 = Certainly 
not). Scores on the intention items were reversed 
such that a high score indicates a strong intention 
to drink less alcohol and an average intention 
score was calculated (α = .91).

Statistical analysis. First, we investigated asso-
ciations between all relevant variables by means 
of correlation analyses. Next, we used regres-
sion analyses to test the main effects of threat 
(coded as 0 = low threat; 1 = high threat), BIS, 
and the Threat X BIS interaction term on infor-
mation acceptance, attitude and intention. To 
ensure that multi-collinearity did not affect the 
results, individual scores on the BIS measure 
were centered (i.e. by subtracting the mean 
from each score). The centered BAS score was 
included in the analyses as a covariate. In case 
of a significant interaction effect, analyses were 
performed to estimate the effect of message 
threat for participants with a strong avoidance 
orientation (one SD above the mean) and for 
participants with a weak avoidance orientation 
(one SD below the mean), following a proce-
dure for simple slope analyses outlined by 
Aiken and West (1991). Next, additional analy-
ses were performed with baseline alcohol con-
sumption as covariates. Because previous 
research has found that BIS and BAS can inter-
act to produce effects on health behavior 
(Simons and Arens, 2007), the three-way inter-
action between Threat, BIS and BAS was also 
included in these analyses. Finally, mediation 
analyses were performed to shed light on the 
relations between the outcome measures. In all 
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analyses, the semipartial correlation (sr) was 
used as a measure of effect size and was inter-
preted according to guidelines by Cohen (1992), 
stating that sr = .10 corresponds with a small 
effect size, sr = .30 corresponds with a medium 
effect size, and sr = .50 corresponds with a large 
effect size. The used statistical package was 
SPSS 15.0.

Results

Correlation analyses

Correlation analyses showed that alcohol con-
sumption was significantly correlated with 
BAS and attitude and that intention to reduce 
alcohol intake was negatively associated with 
BIS. Attitude and intention were only weakly 
and non-significantly correlated (Table 1).

Randomization check and 
manipulation check

Regression analyses showed that there were no 
differences between the high- and low-threat 
groups in age, alcohol consumption, BIS or 
BAS, ps > .20. There were also no differences 
in gender, χ2(1) = .00, p = .98, suggesting that 
randomization was successful. As evidence 
that the threat manipulation was successful, a 

linear regression analysis showed that the high-
threat information was perceived as signifi-
cantly more threatening than the low-threat 
information (Mlow-threat = 3.86; Mhigh-threat = 
4.44), B(SE) = .59(.24), t(97) = 2.41, p < .05, sr 
= .24. There were no significant effects of BIS 
or the threat by BIS interaction term on per-
ceived threat, ps > .71.

Information acceptance

As can be seen in Table 2, our analyses revealed 
that there were no main effects of threat (Mlow-

threat = 5.07; Mhigh-threat = 5.15; p = .77), BAS 
(p = .29) or BIS (p = .32) on information accept-
ance. Also, the interaction between threat and 
BIS did not have a significant contribution to 
the prediction of information acceptance (p = 
.87). Additional analyses revealed that the 
effect of Threat was not moderated by BAS 
(p = .83). Next, we repeated the analyses, con-
trolling for baseline alcohol consumption. The 
results of these analyses showed no significant 
effects, ps > .11.

Attitude

Regression analyses with attitude as the depend-
ent variable revealed no significant main effects 
of threat (Mlow-threat = 5.51; Mhigh-threat = 5.45; 

Table 1. Means, standard deviations (SD) and correlations between BIS, BAS, baseline alcohol consumption, 
perceived threat, information acceptance, attitude and intention

M SD BIS BAS Alcohol 
consumption

Perceived 
threat

Information 
acceptance

Attitude

BIS 20.69 3.29 –  
BAS 38.38 4.19 .04 –  
Alcohol 
consumption

6.90 7.83 −.14 .24* –  

Perceived threat 4.11 1.23 .01 .15 −.11 –  
Information 
acceptance

5.11 .87 −.10 .10 .00 .25* –  

Attitude 5.48 .72 .07 −.06 −.36** −.10 .07 –

Intention 3.37 1.46 −.21* .04 .01 .14 .14 .18

*p < .05
**p < .01
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p = .74), BAS (p = .53) or BIS (p = .53). However, 
the interaction between threat and BIS contrib-
uted significantly to the prediction of attitude 
(Table 2). Simple slope analyses were per-
formed to analyse the main effect of threat for 
participants with a weak and strong BIS. For 
participants with a weak BIS (one SD below the 
mean BIS score) and thus a weaker avoidance 
orientation, the low-threat message resulted in 
more positive attitudes than the high-threat 
message, although the semi-partial correlation 
showed a small to medium effect size and the 
effect did not reach conventional levels of sig-
nificance, B(SE) = −.35(.21), t(94) = −1.70, p = 
.09, sr = −.17. For participants with a strong 
BIS (one SD above the mean BIS score), and 
thus a stronger avoidance orientation, there 
were no significant differences between the 
high- and low-threat messages, B(SE) = 
.30(.23), t(94) = 1.34, p = .18, sr = .13. BAS did 
not moderate the effect of Threat on attitude (p 
= .53). When controlling for baseline alcohol 
consumption the analyses revealed similar 
results and identical conclusions.

Intention

As can be seen in Table 2, regression analyses 
with intention as the dependent variable revealed 
no main effect of threat (Mlow-threat = 3.22; Mhigh-

threat = 3.56; p = .36) or BAS (p = .64). However, 
BIS unexpectedly had a significant contribution 
to the prediction of intention, such that partici-
pants with a stronger BIS had weaker intentions 
to cut down on their drinking. In addition, there 
was a significant interaction between threat and 
BIS (Table 2). Simple slope analyses revealed 
that, for participants with a weak BIS (one SD 
below the mean BIS score), there were no sig-
nificant differences between the high- and low-
threat messages, B(SE) = −.55(.40), t(94) = 
−1.38, p = .17, sr = −.13. For participants with a 
strong BIS (one SD above the mean BIS score), 
the high-threat message resulted in higher inten-
tion scores than the low threat message, B(SE) = 
1.23(.43), t(94) = 2.84, p < .01, sr = .27. BAS did 
not moderate the effect of Threat on intention. 
Controlling for baseline alcohol consumption 
yielded similar results and identical conclusions.

Table 2. Results of the linear regression analyses for information acceptance, attitude and intention

Step 1 Step 2

 B SE t p-value sr B SE t p-value sr

Information acceptance
 Threata .05 .18 .30 .77 .03 .05 .18 .28 .78 .03
 BAS .02 .02 1.06 .29 .11 .02 .02 1.05 .30 .11
 BIS −.03 .03 −1.01 .32 −.10 −.03 .03 −.75 .45 −.08
 Threat × BIS −.01 .06 −.17 .87 −.02
Attitude
 Threata −.05 .15 −.34 .74 −.04 −.03 .15 −.17 .87 −.02
 BAS −.01 .02 −.63 .53 −.06 −.01 .02 −.55 .58 −.06
 BIS .01 .02 .64 .53 .07 −.02 .03 −.56 .57 −.06
 Threat × BIS .10* .05 2.06 .04 .21
Intention
 Threata .27 .29 .93 .36 .09 .34 .28 1.20 .23 .12
 BAS .02 .04 .47 .64 .05 .02 .03 .70 .54 .06
 BIS −.09* .04 −2.02 .05 −.20 −.17** .05 −3.34 .001 −.32

 Threat × BIS .28** .09 2.93 .004 .28

acoded as 0 = non-threatening message, 1 = threatening message
*p < .05
**p < .01
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Additional analyses of moderating 
and mediating effects

Because previous research has found that BIS 
and BAS can interact to produce effects on 
health behavior (Simons and Arens, 2007), we 
investigated whether the three-way interaction 
between Threat, BIS and BAS had a significant 
contribution to the prediction of information 
acceptance, attitude or intention. Results of 
these moderator analyses showed that this was 
not the case (ps > .20). Furthermore, we ran 
analyses to check whether (besides BIS) gen-
der, age or alcohol consumption moderated the 
effect of threat on any of the three outcome 
measures. This was not the case, as all such 
interaction effects proved non-significant (ps > 
.11). We also checked whether the interaction 
between BIS and threat was qualified by a 
three-way interaction between BIS, threat and 
any of these baseline variables. No significant 
three-way interactions were found, ps > .19. We 
did, however, find a BIS by alcohol consump-
tion interaction effect for intention, B(SE) = 
.01(.005), t(93) = 2.68, p < .01, sr = .24. Further 
inspection of this interaction effect revealed 
that BIS scores were negatively associated with 
intention to reduce alcohol consumption for 
participants with a low alcohol consumption 
level (one SD below the mean of the alcohol 
consumption score), B(SE) = −.28(.06), t(93) = 
−4.35, p < .001, sr = −.31. For participants with 
a high alcohol consumption level, BIS was not 
significantly associated with intention to drink 
less alcohol, B(SE) = −.08(.06), t(93) = −1.25, 
p = .22, sr = −.17.

In addition to these moderator analyses, we 
investigated the nature of the relationships 
between the outcome measures. Specifically, 
we investigated whether the effect of the Threat 
by BIS interaction term on intention was medi-
ated by attitude. In the approach for identifying 
mediators outlined by Baron and Kenny (1986), 
a variable functions as a mediator when 1) the 
independent variable has a significant effect on 
the mediator, 2) the independent variable has a 
total effect on the dependent variable, 3) the 

mediator is significantly associated with the 
dependent variable when the other independent 
variables are controlled for, and 4) the effect of 
the independent variable on the dependent vari-
able is reduced when the mediator is entered 
into the model. Since there was no significant 
effect of the Threat by BIS interaction term on 
information acceptance, this variable did not 
qualify as a mediator of the interaction effect. 
However, as we have seen above, the Threat by 
BIS interaction term had significant effects on 
both attitude and intention. Thus, for attitude to 
qualify as a mediator, conditions 1 and 2 of 
Baron and Kenny’s approach were met. An 
additional analysis with Threat, BIS, the Threat 
by BIS interaction term and attitude as the inde-
pendent variables revealed that condition 3 was 
not met, as attitude did not have a significant 
effect on intention, B(SE) = .30(.20), t(.94) = 
1.51, p = .14, sr = .14.

Discussion

We hypothesized that high-threat messages 
would be more persuasive than low-threat mes-
sages for participants with a strong avoidance 
orientation, whereas high- and low-threat mes-
sages would be equally persuasive for partici-
pants with a weak avoidance orientation. The 
results partly supported our hypothesis. With 
regards to attitude, we found an interaction in the 
predicted direction. However, instead of finding 
that the high-threat message resulted in more 
positive attitudes than the low-threat message for 
participants with a strong avoidance orientation, 
we found that the low-threat message resulted in 
more positive attitudes for participants with a 
weak avoidance orientation, although this differ-
ence was only marginally significant and should 
be interpreted with caution. With regards to 
intention, the hypothesized pattern emerged: for 
participants with a strong avoidance orientation, 
the high-threat message resulted in stronger 
intentions than the low-threat message, whereas 
for participants with a weak orientation inten-
tion, we found no differences in intention 
between the high- and low-threat conditions. 
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With regards to information acceptance, our 
results showed no support for our hypothesis.

The present study contributes to existing 
research by highlighting the role of avoidance 
orientation in the processing of threatening 
health-promoting messages. Many researchers 
have emphasized the need to explore the role of 
stable individual-difference variables in the 
processing of threatening messages (Brouwers 
and Sorrentino, 1993; Leary and Jones, 1993; 
Liberman and Chaiken, 1992; McMath and 
Prentice Dunn, 2005; Ruiter et al., 2004) as 
insight in the influence of such variables can 
increase our knowledge of the working mecha-
nisms of threatening messages (Ruiter et al., 
2001). Furthermore, the revealed interaction 
between threat and avoidance orientation for 
both attitude and intention is in line with findings 
from the message-framing literature, which 
shows that loss-framed messages, which are gen-
erally perceived as more threatening than gain-
framed messages (Van ’t Riet, Ruiter, Werrij and 
De Vries, 2010), are particularly persuasive for 
recipients with a strong avoidance orientation, 
whereas gain-framed messages are particularly 
persuasive for recipients with a strong approach 
orientation (Gerend and Shepherd, 2007; Mann 
et al., 2004; Sherman et al., 2006).

One surprising finding in our study was that, 
contrary to established theory (Ajzen, 1991), the 
correlation between attitude and intention was 
small to medium and did not reach conventional 
levels of significance. Likewise, the effect of 
message threat and BIS on intention was not 
mediated by attitude. One potential explanation 
for this might be that some of the participants 
who consumed alcohol only moderately had 
already succeeded in reducing their alcohol 
intake and, while still having positive attitudes 
towards moderating their alcohol intake, no 
longer had strong intentions to reduce their alco-
hol intake even further. To investigate this pos-
sibility, we investigated whether the correlation 
between attitude and intention was dependent 
on weekly alcohol consumption. These analyses 
showed that the correlation between attitude and 
intentions was not significant for participants 

with an alcohol-consumption score below the 
median of 5.0 consumptions per week (n = 48), 
r = .02, p = .88, but it was highly significant for 
participants with an alcohol-consumption score 
above the median (n = 51), r = .49, p < .001. 
Thus, for participants who already consumed 
alcohol in moderate amounts, positive attitudes 
towards reducing their alcohol consumption did 
not necessarily translate into strong intentions.

A second surprising finding was that, 
whereas in previous studies BAS, and not BIS, 
has been found to be associated with alcohol 
consumption (e.g. O’Connor and Colder, 2005; 
Pardo et al., 2007; Zisserson and Palfai, 2007), 
in the present study a higher BIS was associated 
with weaker intentions to reduce alcohol con-
sumption. It could be argued that participants 
with a strong BIS may have had a low alcohol 
intake in the first place, and therefore weak 
intentions to reduce alcohol consumption. 
However, since the correlation analyses showed 
a weak and non-significant relation between 
BIS and alcohol consumption, this did not seem 
to be the case in the present study. Furthermore, 
regression analyses showed that BIS was only 
associated with intention among participants 
with low alcohol consumption levels. Future 
research should investigate the relationship 
between health-risk behaviors, avoidance ori-
entation and intentions to change behavior.

The present study was subject to certain limi-
tations. First, our sample consisted of university 
students. Although alcohol consumption is a rel-
evant behavior for this group and there is a need 
to target adolescents and young adults with 
health education aimed at reduced drinking, 
future studies should investigate whether our 
results can be replicated in more divers samples. 
Second, it could be argued that our outcome 
measures of attitude towards reducing alcohol 
intake and intention to reduce alcohol intake 
were not particularly appropriate for the many 
participants in the present study who only con-
sumed alcohol in moderate quantities and might 
have little reason to reduce their alcohol con-
sumption. Instead, these outcome measures 
might be more appropriate for binge drinkers or 
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excessive drinkers and this may have influenced 
the results. The fact that a baseline measure of 
alcohol consumption did not affect the results, 
alone or in combination with any of the other 
variables under investigation, argues against 
this. Still, future research could employ samples 
of excessive drinkers to investigate whether our 
results can be replicated in such high-risk 
groups. Third, it has been argued that the effects 
of threatening messages in the real world might 
differ substantially from effects in laboratory 
settings (Hastings et al., 2004). Therefore, 
research is needed that investigates whether the 
present findings can be replicated in a field 
study. Finally, our study did not include a long-
term follow-up, making it impossible to assess 
behavioral effects. Future research should inves-
tigate the long-term behavioral effects of threat-
ening messages in people with strong and weak 
avoidance orientation.

In sum, we proposed that avoidance orienta-
tion might moderate the effects of threatening 
health-promoting messages on persuasion. Our 
results supported this assumption and suggest 
that stable individual differences in avoidance 
orientation are of great importance in the study of 
threatening health-promoting information. For 
health-care practitioners working in the field of 
alcohol-abuse prevention, our results suggest that 
health-education campaigns could be tailored to 
individual differences in avoidance orientation. 
In line with a growing practice to tailor health-
education interventions to individual characteris-
tics of the recipient (Dijkstra and De Vries, 1999; 
Rimer and Kreuter, 2006; Ruiter et al., 2006) 
high-threat material could be offered to recipients 
high in avoidance orientation, whereas low-threat 
material could be offered to recipients low in 
avoidance orientation (cf. Latimer et al., 2005).
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