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Abstract:

BACKGROUND: Threat-based interventions are ineffexiyet popular. The current paper
reports the evaluation of an intervention that designed to discourage using threatening
communication and that targeted those respongiblnis popularity.

METHODS: Of the 153 participants who started, 16&pleted both the first phase and the
six-week follow-up measurement of the within-subgxperiment. In the first phase,
participants rated hypothetical behavior changerugntions in six health domains (e.g.,
smoking, alcohol), after which they were presentétl an intervention targeting themselves,
which provided evidence on the ineffectivenessofdatening communication as persuasive
instrument. Participants then rated more hypothketinterventions immediately and after six
weeks.

RESULTS: The intervention decreased the effectisematings of threat-based interventions,
but to a lower degree than expected, with the nedf@ctiveness grades immediately post-
manipulation still exceeding four on a ten-poirdlsc

CONCLUSIONS: The tested intervention is a promisattigmpt to directly influence the key

populations responsible for the continuous usém@at communications in persuasion.

Keywords:
Fear appeals, intervention development, intervardevelopers, policy makers, politicians,

scientists, advertising professionals



Introduction

Behavior change interventions frequently emphatsieeseverity of negative consequences of
undesired behavior, often in a threatening fasfiorli.. Cohen, Shumate, & Gold, 2007), and
usually without efficacy (or coping) components {(8m1997). The warning labels on
cigarette packs are a well-known example. For g tone, the effectiveness of such
threatening communications was a controversiakisaith some papers actively promoting
their use (Hammond, Fong, McDonald, Brown, & Came&006) and others discouraging it
(Ruiter & Kok, 2005, 2006). The wide implementatiminand interest in warning labels
(Goodall & Appiah, 2008; Silpasuwan et al., 200&rdavas, Connolly, Karamanolis, &
Kafatos, 2009) evidences the tendency of intereandievelopers to follow the former
argument.

This lack of consensus regarding the persuasieetefeéness of threatening health
communications follows from inconsistency betwdsgnty and outcomes of empirical
research. Fear appeal theories (Witte, 1992; dggHdwoebe, & de Wit, 2007; also see
Goldenberg & Arndt, 2008) hold that threateningomfiation only leads to the desired action
if it convinces receivers that they are susceptibla severe threat, to which the desired
behavior is an effective solution (response effyydbat they can efficaciously perform (self-
efficacy). When threat (severity or susceptibility)ow, no threat is perceived. When
efficacy (response efficacy or self-efficacy) isvldhe resulting knowledge (one is threatened
but unable to resolve this threat) triggers defensesponses, that often result in minimizing
the threat (e.g. by lowering perceived susceptydiand prohibit protective action. In other
words, theory predicts that empirical studies stidd interactions between threat and
efficacy, such that threat only has an effect wkicacy is high.

Nonetheless, reviews of the effects of fear appealie not supported these predictions,

often only finding evidence for main effects ofaht and efficacy (Witte & Allen, 2000; de



Hoog et al., 2007). Simultaneously, controlled ssa@f the processing of threatening
information found evidence for defensive procesgigssels, Ruiter, & Jansma, 2010;
Nielsen & Shapiro, 2009; Ruiter, Kessels, SmeredMuters, & Jansma, 2012), negative
effects on beliefs (Brown & Locker, 2009; Brown &8h, 2007), and even on behavior
(Ben-Ari, Florian, & Mikulincer, 2000). These incgsistencies, together with the intuitive
appeal of threatening communications as a behati@mnge method (see, for example Goodall
& Appiah, 2008; Gorn, Lavack, Pollack, & Weinbel®96), and the equally intuitive
assumption that target population members know lwhé&havior change methods are
effective in influencing them (Vardavas et al., 2Q)thave probably contributed to the
enduring popularity of threatening communicatiocBegmes Job, 1988).

A recent meta-analysis, designed to resolve the@egrsy between theory and
evidence, found that the theoretical predictiomsiaild when studies with inferior
methodology were excluded (i.e., only includingds&s manipulating both threat and efficacy,
and measuring behavior as an outcome measure;YGPé&ters, Ruiter, & Kok, n.d.-a). The
average effect sizes clearly showed a significateraction between threat and efficacy, such
that threat only had an effect under high efficty 0.31), and efficacy only had an effect
under high threat (d = 0.71). In fact, the effecthweat under low efficacy was negative (d = -
0.31) and almost significant (p = .061). Given timatst interventions using threatening
elements do not provide coping information or othee influence efficacy (E. L. Cohen et
al., 2007; Smith, 1997), this is a worrying outcofdewever, when looking at evidence from
other meta-analyses, the picture becomes evendsldakofar as threatening
communications do have an effect, this is very waakpared to the effect of other behavior
change methods. A meta-analysis comparing diffdsehawvior change methods concluded
that “no threat-inducing argument had any positigbavioral effect whatsoever” (Albarracin

et al., 2005, p. 882). Similarly, as another metakgsis into condom use where long-term



effects of fear appeals were studied “[...] cleatigws, inducing fear is not an effective way
to promote HIV-relevant learning or condom useeiiimmediately following the
intervention or later on.” (Earl & Albarracin, 2007.504).

In all, it appears that one of the most popularavedr change methods is an unfortunate
weapon of choice at best. This means that theaeneed to change these practices,
establishing more evidence- and theory-based hpadthotion practice. Doing so would,
interestingly, require the development of a behasf@nge intervention. However, this
intervention would not target a population defifgda health problem, but instead a
relatively small population of behavior change pssionals and key decision makers. The
intervention would need to address those belietsebfivior change professionals that
underlie their choices to utilize threatening imh@tion (Bartholomew, Parcel, Kok, Gottlieb,
& Fernandez, 2011).

A recent qualitative study aimed to identify thésdiefs (G.-J. Y. Peters, Ruiter, & Kok,
n.d.-b). Intervention developers, policy makerditptans, scientists and professionals from
advertising agencies were interviewed about thréagecommunication. The main reasons
for using threatening communication were to confgeople with the consequences of a
behavior and to evoke emotions. Emotions were asdumevoke two goals. The first
perceived goal of emotions was to draw attentiotinéointervention and prompt self-
reflection, which would then lead to the desirdiddavior, because target population
members were assumed to act rationally on hypabeégsuccessful) increments in risk
perceptions. This assumption of rationality alsplaxed the presupposition that achieving
awareness or raising risk perception would caukawer change. This enhanced awareness
was the second perceived goal emotions could serpdicitly emotionally defined risk was

often assumed to directly enhance awareness (G.Reters, Ruiter, & Kok, n.d.-b).



Use of threatening communication was further exzated by incomplete theoretical
knowledge (G.-J. Y. Peters, Ruiter, & Kok, n.d.-Bhis resulted in, for example, threatening
interventions to not be considered fear inducimglarestimation of what is required to
enhance self-efficacy; and overestimation of efficevels in the target population. Most
participants did not know many behavior change woeththreatening communication
sometimes being the only known solution. Participaften believed the target population
could help in identifying useful methods, and sowled on advertising agencies, who
mainly advocated originality, confrontation, andrar. The complexity of evaluating
behavior change interventions often led participantadopt proxies for effectiveness such as
how well-known an intervention was. Finally, worgiwith external organizations sometimes
facilitated the choice for threatening communicasicfunders or intermediary organizations
such as schools sometimes preferred threateninghaomation, and politicians often desired
quick and salient, rather than thoroughly reseatcimerventions (G.-J. Y. Peters, Ruiter, &
Kok, n.d.-b).

On the basis of these beliefs, we developed anvienéon that aimed to change beliefs
regarding the effectiveness of threat communicateomong of intervention developers,
policy makers, politicians, scientists and profesais from advertising agencies. The current
paper reports the outcomes of the experimentatiatiah of this intervention. We
hypothesized that the intervention will cause thieessed persuasive interventions to be
evaluated more negatively. In addition, we measaradmber of beliefs about threatening
communication to verify the conclusions from oualipative study (“interventions should

increase risk perception”, "threatening intervamishould enhance efficacy", "interventions
should use emotion and confrontation”, "common aeénseliable in intervention
development”, and "increasing perceived severgy aicreases perceived susceptibility"; G.-

J. Y. Peters, Ruiter, & Kok, n.d.-b). We hypothesizhat participants whose professions are



proximal to the field of behavior change science. (intervention developers and scientists)
will hold beliefs that are more in line with thaesatific evidence than participants whose

professions are further removed from behavior chawience (e.g. politicians, managers).

Methods

Design and ethics

This study used a within-subjects design, wherengasured participants' initial effectiveness
ratings before our manipulation (g}, immediately afterwards (af)f and after six weeks (at
t2). We chose to employ a within-participants designause we anticipated recruitment to
prove challenging (see below). The study was amatdy the ethical committee of the

faculty of psychology and neuroscience of Maastrighiversity.

Recruitment

We aimed to recruit participants from five popuwas of key actors: intervention developers,
policy makers, politicians, scientists and profesals from advertising agencies. Because
these populations are small but relatively intermmted, we used a snowballing method to
recruit participants. We first approached intenaew from the qualitative study we described
earlier as well as relevant contacts from our netgiovhom we asked whether they would
like to participate and/or invite people they knieam one of the key populations. During the
data collection phase, we monitored the numberdigipants from each key population, and
we tried to specifically approach more participandsn key populations where sample sizes

remained low.

Participants
In total, 153 participants started the first phakthe study, 117 completed it (114 of whom

provided their e-mail address for follow-up), ar@ompleted the second phase (see



Table 1: Sample sizes and characteristics, and associations of self-identified role with dropout during
phase 1 (t, and t;), between phase 1 and 2 (t,), and gender and age at t,,.

Nio Ni Nio % female Mean age (SD)
Intervention developer 40 34 31 85% 40.33 (10.95)
Campaign leader 31 24 21 87% 41.39 (9.17)
Advertising professional 5 5 3 60% 40.20 (9.83)
Scientist 27 21 19 74% 38.33 (8.25)
Policy maker 30 21 18 67% 44.00 (10.89)
Manager 15 8 7 53% 50.20 (11.26)
Politician 5 4 3 40% 52.20 (7.40)
Total 153 117 102 75% 42.28 (10.55)
Effect size of association V=.23 V=.20 V=.29 n’=.13
Test statistic for association ¥=839 =580 y*=13.11 F=23.48
Degrees of freedom 6 6 6 6, 146
Asymptotic p-value 211 447 .041 .003
Percentage of cells with count < 5 36% 29% 36%
Exact p-value .011 .004 .001

Note: No = nr of participants who started phase &;3nr of participants who completed phase 1 and
association of dropout atwith role; N, = nr of participants who completed phase 2 andaatson of dropout
at t with role

Figure 1 and the Procedure section). Participahtg’acteristics, separate per self-identified
role, are shown in Table 1. The proportion of ggvants that dropped out before completing
the first and second phase differed significandiween self-identified roles, but only with
small effect sizes (Cramer's Vs of .23 and .2(peesvely). Managers, politicians, policy-
makers and advertising professionals were slightbye likely to drop out. Three quarter of
the entire sample aj was female (75% a§,t73% at 1), and the average age was 42 years
(both at § and t). At t, Thirty-two percent of the participants workedhatational health
promoting organization, thirty percent for a regibhealth promoting organization, eight
percent for a company, ten percent for a univeraitg twenty percent for the government

(6% municipal, 2% provincial, and 12% national).

Procedure

Before starting the study, participants arrivedraintroductory webpage that explained the
background of the study using a mildly misleadiogerstory. The coverstory was misleading
in that it did not explain that the study focusedtioreatening communication, instead simply

explaining that the study addressed effective behahange methods, and explained the



procedure. This introduction also explained thaittstg the study (i.e. clicking the link at the
bottom of the page) implied agreement to the inftroonsent.

The link opened an instance of LimeSurvey (Lime8wyrvroject Team / Carsten
Schmitz, 2012). On the first page, participants/jgted their age, gender, employer category,
and self-identified role (see Measurements sedtipdetails). The next six pages contained
hypothetical problem scenarios and interventiorcdesons, which participants graded (see
JARS/CONSORT flowchart in Figure 1; American Psyoaal Association, 2008). On the
next page, participants' beliefs were measuredftatbllowing page presented the
manipulation (i.e. our intervention to influenceithbeliefs), measured the time participants
spent on that page, and assessed whether partgipanght the information was clear.
Participants were then prompted to assess whédtbgihiad understood the information, and
were asked whether they were convinced, and ifwloy, not. The following six pages again
contained ratings of (different) hypothetical imentions. Finally, participants were thanked
for their participation and their e-mail addresswequested so that they could be emailed
about the second phase. On this page, participésusad the option of sending 'tell-a-friend'
emails to up to five other potential participants.

After six weeks, participants who provided thema# address started receiving
automated e-mails inviting (reminding) them to jzipate in the follow-up (Cook, Heath, &
Thompson, 2000). Participants received an e-maithyefour days (96 hours) until they
completed the follow-up or until 10 e-mails hadieent. The e-mail contained a link that
participants could press (or copy-paste in theaser) to start the second phase, which
consisted of twelve pages where the same intexuentivere rated as during the first phase of
the study. Finally, participants could select arith@o which Maastricht University would
transfer € 25,00 as an incentive for participatinen all data were collected, participants

were e-mailed a debriefing.



Measurements

Because we anticipated that recruiting participardsld be challenging, we invested a lot of
effort in keeping the study as brief as possibleilevalso keeping it interesting. These goals
had two consequences: we severely limited the nuofberiables we measured, and we
measured our dependent variable by letting padimtgprate hypothetical interventions.

First, participants typed in their age and theedel their gender (male or female).
They then indicated at what kind of organizatiogeytivorked (national health promoting
organisation, regional health promoting organisgt@mmpany, municipal government,
provincial government, national government, uniitgr®r 'other, please specify'). Finally,
participants indicated their role in their orgatisa (intervention developer, campaign leader
[often senior intervention developers], policy makeanager, politician, scientist, or
advertising professional). Then, participants rai@dnterventions (see Intervention rating
section), and then a number of beliefs about aiffebehavior change methods were
measured. These beliefs were each measured witto doer statements, each of which was
judged as true or false on a five-point scale (saree loss in translation, the five points
corresponded to "Absolutely not true”, "Mostly miate”, "I don't know", "Mostly true” and
"Absolutely true"). The statements were averagéalimdices for the five beliefs
("interventions should increase risk perceptionitefs,a = .46; "threatening interventions
should enhance efficacy", 2 itemss .80; "interventions should use emotion and
confrontation”, 3 itemsy = .51, "common sense is reliable in interventienedopment”, 2
items,o = .05; and "increasing perceived severity alsogases perceived susceptibility”, 1
item). These statements were not intended to lmateg measures of the same construct, but
quite contrarily to tap different aspects to enteavalidity. This means that Cronbact'does
not reflect index reliability. A complete list dfi¢ statements is provided in Table 3 in the

Appendix.



Participants were then shown the page with the pudetion. The server stored the time
participants spent on this page. In addition, pgudints indicated whether they thought the
information was clear (1 = "very unclear" to 5 =ty clear"). They were then asked to
indicate to what degree they were convinced byrtfeemation (1 = "absolutely not" to 5 =
"completely"). If their answer was not "completelftiey were asked to type in what they did
not found convincing. Finally, participants rateterventions for six more scenario's. In the

follow-up, participants rated interventions for twescenario's.

Intervention rating
To measure participants' preference for threatecomgmunications, we developed
hypothetical problem scenarios, and for each sagrdescriptions of three possible
interventions. We developed two scenarios for eddix behavioral domains: smoking,
alcohol, exercise & diet, traffic, condom use, &idepox’, a hypothetical disease that would
necessitate consumption of large quantities of watee proposed interventions differed in
the main determinant they targeted (and thereforthie behavior change method they
employed). The first intervention targeted percditleeat using threatening communication
(without addressing efficacy); the second interiantargeted knowledge (often using
principles from the elaboration likelihood modelamtive learning); and the third intervention
targeted social cognitive determinants (e.g. suilvenorm, self-efficacy or skills, using
modeling or another method for these determinaats;Bartholomew et al., 2011). At t
participants rated interventions for six scena@e for each health problem); at t
participants rated interventions for the six renmgrscenarios; and at articipants rated
interventions for all twelve scenarios (see Fidlixe

The average grade of the threatening interventias tive dependent variable. There
were four reasons we included the interventiongthas knowledge and social cognitive

determinants. First, they allowed us to examinethdrgudgments would be influenced by



the presence of alternatives. Second, they supporttecover story. Third, we hoped that this
comparison of different hypothetical interventiamsuld render the experience more fun,
thereby decreasing drop-out. Fourth, they allongtbiexamine specificity of the effects of
our manipulation. By including the knowledge-basgdrventions, we could examine
whether our manipulation caused participants to dévaluate a non-threatening, but
nonetheless probably ineffective intervention (L. MV Peters, Kok, Ten Dam, Buijs, &
Paulussen, 2009). By including the interventionseblaon social cognitive determinants, we
could examine whether our manipulation also caypseticipants to rate such theory-based
interventions higher (as theory-based interventluase been shown to be more effective than
non-theory based interventions; L. W. H. Peterg,Kien Dam, Buijs, & Paulussen, 2009;
Webb, Joseph, Yardley, & Michie, 2010). We firsbaled the threatening intervention in
isolation so that participants' grades would noatbected by comparison with the other
intervention types. Because we expected that nastipants would recognize the
intervention based on social cognitive determinastthe most effective, we added this last.
Thus, the study was set up to collect intervengi@ades for interventions in six behavioral
domains, for three intervention types, and whenone, or two other interventions were
presented (for threat-based interventions; butasrte/o for knowledge-based interventions,
and always two for interventions based on socighttve determinants).

To minimize order effects, we used a counterbald@sign to present the 12 scenarios.
We generated a 6x6 Latin square usingahiams package (Sailer, 2008) in R (R
Development Core Team, 2012; Williams, 1949; sez &, 1999 for more information).
This Latin square is shown in Figure 1. Becausevamted to vary the order differently for
the first six scenarios (af)tand the last six scenarios (gt tve assigned every participant a
number between 1 and 36 (consecutively; i.e. thardd 37th participants had number 1; the

2nd and 38th participants had number 2, etc). mimber determined the order of the



JARS (CONSORT) flowchart illustrating the flow of the participants through the study
firstxhase
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Figure 1: the JARS (CONSORT) flowchart; the overview of all generated interventions; the Latin square that was
used to determine the order of the scenarios; the assignment squar e that was used to assign participantsto arow
of the Latin square; and the six routes a participant could take (for each row of the Latin square, the behavioral
domain order combined with the interventionsthat wer e presented to and rated by the participants).



scenarios aptand § based on an assignment square we constructe#i(gee 1). The
column in which a participants' number occurrecdatned which Latin square row was
used atd, and the row in which the number occurred deteechivhich Latin square row was
used ati For example, for the 23rd participant (and thihGfarticipant, etc), row 5 of the
Latin square determined the order in which the tehal domains were presented gtand
row 4 determined the order at(therefore, atgf this participant saw and rated all three
interventions for smoking, but only the threatenimgrvention for diet and exercise). At t
for every participant that started the follow-upeav number was generated (again,
consecutively), and this number's coordinated enabsignment square in Figure 1 again
determined the order of the scenarios. The ord#reofirst six scenarios (which had been
presented abin the first phase of the study) was determinethleycolumn of this
participants' number, and the order of the seventhe twelfth scenario (which had been
presented at in the first phase) was determined by the rovha humber. Within each
single scenario, we varied the order of the twthoge interventions randomly. Ideally, we
would have counterbalanced this as well, but wedagelcagainst this as we expected that we

would not be able to recruit sufficient participgant

The intervention

We attempted to keep the intervention as briefassiple. It consisted of roughly one page of
information. This text did three things. Firsttémget relevant beliefs, it summarized the
scientific evidence: threatening communicatiomeffiective, even potentially counter-
effective, unless efficacy is high (mainly basedlo®m outcomes of our meta-analysis, see G.-J.
Y. Peters, Ruiter, & Kok, n.d.-a). Second, to ekplahat should be done instead in an
intervention, the text explained that the choicéetavior change method should be based on
the relevant determinants, population and congextyell as practical considerations that may

prohibit choosing certain methods if the paramef@reffectiveness could not be satisfied



(Bartholomew et al., 2011). Finally, the text recoended one method that could generally
be applied without danger (modeling).

We decided to include this last recommendation eeavhereas utilizing threatening
communication is often used as some sort of "one-fis-all" behavior change method,
adequate theory- and evidence based interventiel@@ment is generally (and, in fact,
correctly) considered a very complicated businkssther words, we expected the self-
efficacy of many participants regarding developing theory- and evidence based
interventions to be low. As sufficient self-effigais generally regarded as a necessary
precondition for behavior (and therefore behavimrnge; Fishbein & Ajzen, 2010; Fishbein
et al., 2001), we deemed it important to offer asyedesirable behavior. Therefore, we
included this recommendation to provide particisamith a new "one-size-fits-all" solution

they could use.

Analyses

Consistent with the notion that "the primary pradofcany research inquiry is one or more
measures of effect size, rqovalues” (J. Cohen, 1990), we calculated Cohetosedpress the
strength of associations between means and dicloat®rariables (e.g. the difference
between means at two time-points). In additiontested whether such associations deviated
from independence using paired-samples t-tests {hie minimally sufficient analyses;
Wilkinson et al., 1999). We report the p-valuesriduin these analyses with a precision of
four decimals, as we frequently adjusted the atphaaintain a family-wise Type 1 error rate

of 5%.

Results
Before examining the effects of the manipulatior,examined the beliefs of our target
population. We included these beliefs to be ableotapare the degree to which these beliefs

were held among the target populations. Howevdy, wary few politicians (4), managers (9)



and advertising professionals (5) participatechingtudy. Therefore, we dichotomized the
data into two groups: those with jobs closely eatio behavior change science (intervention
developers, campaign leaders, and scientists)herse twith jobs further removed (politicians,
policy makers managers, and advertising profesEhri#&/e conducted a MANOVA, which
yielded a significant omnibus effeaf’(= .11, p = .0133, F[5, 121] = 3.02). We therefore
conducted independent samples t-tests to exanfiieeatices in beliefs (see Figure 2).
Because we conducted five t-tests, we consideuttome significant when the p-value is
lower than .01 to maintain a family-wise error ratdive percent. Participants whose
professions were farther removed from the fieltdefiavior change science more frequently
believed that increasing severity causes incresssceptibility (d = 0.56, p = .0030, t[125] =
3.02). The direction of the other differences (imémtions should increase risk perception, d =

0.44, p =.0187, t[125] = 2.38; threatening inteti@ns should enhance efficacy, d = 0.31, p

.1003, t[125] = 1.66; interventions should usetan and confrontation, d = 0.10, p

.5852, t[125] = 0.55; and common sense is raiabintervention development, d = 0.33, p

.0760, t[125] = 1.79) was according to our hypgsts, but these differences did not achieve

M Proximal to behavior change science | Distal from behavior change science

AT

interventions threatening interventions reliability of increasing severity
should increase risk interventions should use emotion common sense increases
perception should enhance and confrontation susceptibility
efficacy

Figure 2: Means and confidence intervalsfor beliefsregarding threatening communication.



significance.

We then turned to the main research question: kasanipulation effective?
Participants stayed on the manipulation page orageefor 8:00 minutes, and indicated that
they found the information clear (mean = 4.34, S@A) and convincing (mean = 4.18, SD
= 0.87). Before collapsing the grades over behavdomains, we attempted to establish
whether threatening interventions were consistaatigd higher or lower within some
behavioral domains. However, the fact that all gedthetical interventions we developed
were different (three interventions for each of $hebehavioral domains for each of the two
scenarios, see Figure 1) already causes variatigrades between the interventions.
Therefore, a test for variation between behavidashains would only be meaningful if the
variation in grades between behavioral domainslarger than the variation in the difference
of grades for the two different interventions witldach behavioral domain (i.e. in the first
versus second scenario, see Figure 1). The datatfroould be used to examine these
variations (in the first phase of the study, thenipalation took place betweegdnd t, so

comparison of the scenario versions would be carded by the effects of the manipulation).

=@— Threat, version 1 == Knowledge, version 1 Social cognitive, version 1
—8— Threat, version 2 =8=— Knowledge, version 2 Social cognitive, version 2

9

8

7

6 |

5 |

4

3

Exercise & diet Bluepox Alcohol Smoking Traffic Adherence

Figure 3: Mean intervention grades for each scenario version in each behavioral domain at t,.



Figure 3 shows the mean intervention grades fdn eeenario version for each behavioral
domain. None of the analyses of variance compdhagariance between behavioral
domains to the variance between scenario versidms\aed significance, indicating that
interventions were not graded differently acrodsaveoral domains. Therefore, intervention
grades were collapsed over behavioral domain agubsio version.

Subsequently, we examined whether it mattered hamwymother interventions were
rated simultaneously. The mean intervention ratargsshown in Table 4 in the Appendix, as
are effect sizes and significance tests of thedifice between rating in isolation, or
simultaneously with one or two other interventioBsecause we conducted 12 t-tests, we
consider an outcome significant when the p-valdev®r than .0043 to maintain a family-
wise error rate of five percent. When looking & thting of threatening interventions, @t t
participants tend to rate threat-based intervestghightly higher when rated simultaneously
with knowledge-based interventions (d = 0.27, pG20, t[139] = 3.15), an effect that
disappears when all three interventions are rataedl&neously. At4 just after the
manipulation, this effect reverses (d = -0.42, 0601, t[{119] = 5.76), and at threatening
interventions are rated the same regardless ofhehétey are rated in isolation or together
with other interventions. When looking at knowledgesed interventions, these are rated

higher when only rated simultaneously with threatgmnterventions than when also rated

Threat-based interventions: Knowledge-based interventions: Social cognitive interventions:
Alone —e— With knowledge —e— All —eo—With threat —e—All —e— All interventions
8 8 8
7 7 7 -
6 6l e 6
5 \ R 5 5
4 ‘ : 4 ‘ ‘ 4

to t1 t2 t0 t1 t2 t0 t1 t2

Figure 4: Mean intervention ratings when interventionswererated in isolation, smultaneoudly with
oneother intervention, or simultaneoudly with two other interventions, at each time-point.



simultaneously with interventions based on soagnitive determinants (d = 0.51, p <.0001,
t[135] = 5.14).

Because of these differences, we tested the effexir manipulation separate for all
three situations: when the threatening intervestiware rated in isolation, together with the
knowledge-based intervention, and together witlh lother interventions (see Figure 4 for a
visual representation of these means; we did aesduct a repeated measures ANOVA on
the three means obtained when disregarding the euailsimultaneously rated interventions:
n% = .14, p < .0001, Fer-boundl, 102] = 16.88). Table 2 shows the means, stahdeviations,
and differences between intervention ratings attihee time-points. The difference between
ratings atd and t reflects the effect of the manipulation and tHéedence between ratings at
to and % reflects the degree to which this effect is sustdiafter six weeks. Because we
conducted 16 t-tests, we consider an outcome ggnifwhen the p-value is lower than .0032
to maintain a family-wise error rate of five perteit ty, all intervention types were rated
differently, with the largest differences betwebka interventions based on knowledge and
social cognitive determinants (d = 1.77, p < .00(1I02] = 11.92) and between the
interventions based on threat and social cogndaterminants (d = 1.72, p <.0001, t[135] =
13.13), and smaller differences between the intgiwes based on threat and knowledge
when only these two were rated (d = 0.65, p < .0€@B9] = 5.18) and when all three were

rated simultaneously (d = 0.42, p = .0003, t[13%5)] #6).

Table 2: Means and standard deviationsfor theintervention ratings separated by intervention type and
number of interventionsrated simultaneoudly, aswell as differ ences between ratings at each time-point.

o |51 t oty toto
Type S mean (sd) mean (sd) mean (sd) d p td p {
Threat 0 4.97 (1.82)4.78 (L51) 458 (146) 0.12 .1981 129 020 .0399 2.08
1 543 (1.47) 412 (1.66) 4.75 (1.49) 0.83 .0000 8.91 0.38 .0011 3.37
2 512 (1.62) 471 (1.40) 471 (1.47) 0.28 .0023 3.12 0.22 .0460 2.02
Knowldg. 1 6.41 (1.20) 6.09 (1.26) 6.31 (0.99) 0.25 .0237 2.29 0.0 .3382 0.96
2 569 (1.19) 569 (1.19) 5.86 (0.96) 0.09 .4164 0.82 -0.10 .3800 -0.88
ScD 2 7.43 (0.95) 7.46 (1.10) 7.51 (0.83) -0.03 .7381 -0.34 -0.11 .3140 -1.01




Type = intervention type (based on threat, knowdedd social cognitive determinants); S = numbeotber
interventions presented simultaneouslpf = 118;" Df = 102

Interestingly, the effect of the manipulation degeth on which interventions were rated
simultaneously (see Table 2). Ratings of threaethasterventions did not decrease over time
when they were rated in isolation.¢d= 0.12, d.t. = 0.20) or simultaneously with both other
intervention types (. = 0.28, @, = 0.22). However, when the threat-based and krayee
based interventions were rated simultaneouslyethvas a large drop in ratings for threat-
based interventions @ = 0.83) that had not yet completely disappearest aix week (dt
= 0.38). The manipulation did not influence papants' ratings of interventions based on
knowledge or social cognitive determinants (ds3..2Ve computed correlation coefficients
for the association between the difference in ugetion ratings betweegp &nd { and
betweendand t (12 ratings) and how long participants stayedhenpgage where the
manipulation was presented, whether participarticated that they thought the information
was clear, and whether they indicated that theywenvinced. Of these 36 correlation
coefficients, only one correlation was significanhether participants indicated that they
were convinced was correlated to the short-terecefivhen the threat-based intervention was
rated simultaneously with the knowledge-based wetation (the largest effect, see Table 2; r

=-.227, p = .0130; note that alpha is .0014 whamnecting for the 36 significance tests).

Discussion

The current paper reported the evaluation of ammahintervention that targeted intervention
developers, policy makers, politicians, scientstd advertising professionals. The
intervention effectively decreased participantshgs of threat-based interventions, but only
when participants simultaneously rated a knowleolgsed intervention. The effect weakened

over time but had not yet completely dissipatethatsix weeks follow-up.



Perhaps the most curious finding was that thegatfrthreat-based interventions
depended on the available alternatives, espediattpuse this effect disappeared when threat-
based intervention were rated simultaneously wat lan intervention based on knowledge
and on social cognitive determinants. Lower ratifogghreat-based interventions when rated
simultaneously with other interventions would basistent with previous findings (G.-J. Y.
Peters, Ruiter, & Kok, n.d.-b), and would confirnat one of the reasons that threat-based
interventions are still popular is the lack of altives. The finding that our intervention had
no effect on the rating of threat-based intervergiohen they were rated in isolation supports
this theory. However, this theory is inconsisterthviwo other findings. First, the threat-
based interventions were rated similar when tweradtives were available as when rated in
isolation. Second, ag,tthe threat-based intervention was rdtiegher when rated alongside
the knowledge-based intervention. Given the lowcfEize and the relatively high p-value, it
is possible that the higher rating @gtvas a Type 1 error. Even then, though, there is no
explanation for the fact that when the interventi@sed on social cognitive determinants is
introduced, the threat-based intervention is raigter again. This clearly warrants further
investigation.

In addition to the evaluation of our interventiove examined a number of beliefs that
were identified in an earlier study (G.-J. Y. Pstduiter, & Kok, n.d.-b). We expected that
these beliefs would be held to a stronger degremngrparticipants whose professions were
less proximal to the field of behavior change sceefe.g. politicians). We only found partial
support for this association: although all assomiatwere in the expected direction, with
small to medium effect sizes, only one achievediBance. It is possible that this reflects a
power problem, especially since we corrected atfdvenward to maintain a family-wise

Type 1 error rate of five percent, but only newdsts can confirm this.



This low statistical power, and more specificalhg low number of participants, is
among the main limitations of this study. Althougleruitment of intervention developers,
campaign leaders, policy makers en scientists wae guccessful, the recruitment of
politicians, managers and advertising professiofaglisd. This considerably limited both the
analyses we could conduct and the power we hatbsetanalyses. A second limitation is
strongly related to these recruitment problemsabse we depended in part on snowballing
for our recruitment, we prioritized survey brevifyite highly. Because of this, our measures
were few and relatively unreliable (i.e. we did matlude items to measure constructs
repeatedly to decrease measurement error). Thisaksd our power for the belief analyses
further. Finally, a limitation was that our outcomeasure (intervention rating) may not
resemble actual behavior change intervention deeigiaking. On the other hand, the fact
that the threat-based intervention was consisteatbd low, and the intervention based on
social cognitive determinants was consistentlyddigh, does suggest a certain validity of
this measure.

Although we found a large effect of our interventiparticipants still gave threat-based
interventions a rating over four on a ten-poiniescseconds and minutes after having read the
information constituting our intervention. Thisanmation contained sentences such as
"avoid threatening communication; avoid confroratiavoid emotional messages, and try
not to shock™" and "other studies showed that atiethods for behavior change are
considerably more effective than threatening comuoaition (in fact, the use of threatening
communication often had a counteractive effectreesing the effectiveness of an
intervention)". We had expected, especially immiadygpost-intervention, that the ratings of
threat-based interventions would be much lowers Tésistance to scientific evidence is
somewhat worrying, but not inconsistent with evickefrom other domains: medical

professionals have also been shown resistantlteeimée by empirical evidence (Keijsers,



Meertens, Bouter, Kessels, & Knipschild, 1992; Rew al., 2012). At the same time, there
is some evidence that more elaborate interventtanshave an effect (Boonacker, Hoes,
Dikhoff, Schilder, & Rovers, 2010); perhaps theyaineed for a more powerful intervention
than one that only informs professionals of thelence and provides an alternative.

In all, this study uncovered a lot of venues fdufa research that are not only
interesting but also urgent. This urgency stemsipdiom the fact that, given the risks of
threat-based interventions, many lives and resswar be saved when politicians, policy
makers, managers, campaign leaders and intervesheglopers resort to alternative
behavior change methods. The fact that the custeny is the first to examine these key
populations' evaluations of behavior change intatiees means that there remains a lot to
discover before more effective interventions canlé@eeloped that target these populations.
Ultimately, however, as the science of behaviongesaccumulates an evidence base that
enabled the development of ever more effective iehahange interventions, attention will

have to shift towards ways to disseminate thiseawe.
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Appendix

Table 3: Raw means and standard deviations for the belief measureswithin each role.

Intervention Campaign  Policy Advertising
developers leaders makers  Managers Politicians Scientists professional
(n=35) (n = 26) (n=27) (n=9) (n=4) (n=21) (n=5) Mean
Belief Statement Mean(SD) Mean(SD) Mean(SD) Mean(SD) Mean(SD) Mean(SD) Mean(SD) Mean(SD)
Threatening If you present confronting information, you alsovédo tell — 4.54(0.74) 4.46(0.51) 4.26(0.86) 4.33(0.50) 3.75(1.26) 4.38(0.59) 4.80(0.45) 4.41(0.71)
interventions shouldpeople what the desired behavior is
enhance efficacy
Interventions shouldOne of the most important reasons why people exhibi 4.23(0.55) 4.19(0.85) 4.04(0.85) 4.22(0.44) 3.50(1.00) 3.95(0.80) 4.00(0.00) 4.10(0.73)
increase risk unhealthy or risky behavior is that they have altisne
perception (reverseddxhibiting the right behavior, not that they do see the risks
Interventti_onsshc?uIdConfronting communications draws attention 3.37(1.11) 3.81(0.90) 3.48(0.98) 3.00(1.00) 4.00(0.82) 3.57(1.03) 4.20(0.45) 3.54(1.01)
use emotion an
confrontation
lmerventtipnsShc?uldpeople remember emotional communications better 3.40(0.77) 3.88(0.65) 3.70(0.91) 3.33(1.00) 4.00(0.82) 3.71(0.85) 4.20(0.45) 3.66(0.82)
use emotion an
confrontation
Interventions shouldCommunication that evokes emotions leads to séfation  2.63(0.88) 3.12(0.95) 3.07(1.00) 2.89(1.17) 3.00(0.82) 2.71(0.90) 2.60(0.89) 2.87(0.95)
use emotion and  regarding the relevant behavior
confrontation
Reliability of Regarding behavior change interventions, you haessume 1.83(0.71) 2.00(0.94) 2.19(0.92) 1.67(0.71) 2.50(1.00) 1.43(0.75) 1.60(0.55) 1.87(0.85)
common sense that people think and act logically on the basiae#
information
Reliability of When thinking about health promotion interventidfssoften  3.29(1.07) 3.27(1.15) 3.41(1.12) 3.67(1.00) 4.00(0.00) 3.29(0.96) 3.00(1.00) 3.35(1.05)
common sense useful to stop to think how something would affgot
yourself
Interventions shouldOne of the most important aspects of interventionéreasing 2.77(1.11) 3.12(0.95) 3.11(0.89) 3.22(1.20) 3.75(0.96) 3.10(1.04) 3.00(1.41) 3.04(1.03)
increase risk risk perception
perception
Interventions shouldPeople who behave unhealthily or riskily are usuadit 2.34(0.97) 2.35(0.98) 2.48(0.94) 3.00(1.22) 2.75(0.96) 2.19(0.87) 2.20(0.45) 2.40(0.95)
increase risk sufficiently aware of the potential negative consses
perception
Increasing severity If you sufficiently emphasize the severity of pdtehnegative 1.89(0.83) 2.15(1.01) 2.41(0.93) 2.67(1.00) 3.00(0.82) 2.14(0.73) 2.60(0.89) 2.21(0.91)
increases consequences of behavior, people become awari taat
susceptibility happen to them too
Interventions shouldPeople who exhibit unhealthy behavior are usualijecable  2.03(0.82) 2.15(0.67) 2.22(0.75) 2.22(0.67) 2.75(0.96) 1.57(0.51) 2.20(0.45) 2.06(0.74)
increase risk to behave differently; they just don't understamel risks
perception
Threatening If you present threatening information about a bigrayou  4.51(0.74) 4.38(0.50) 4.33(0.55) 4.33(0.50) 3.50(1.00) 4.52(0.60) 4.60(0.55) 4.41(0.63)

interventions shouldalso have to tell people how they can addressbitaavior
enhance efficacy




Table 4: Mean interventionsratings and effect sizesand significance levels of the difference between rating in isolation and simultaneously with one or two other
interventions.

Intervention based on
Intervention based on Intervention based on  social cognitive
threat knowledge determinants
t0 t1 t2 t0 t1l t2 t0 t1 t2
1. Rated in isolation 5,02 478 4.58
2. Rated with one other intervention 550 4.12 4.7%.37 6.09 6.31
3. Rated with all other interventions 515 471 147573 569 586 736 7.46 7.51
Difference between 1 and 2

d -0.27 042 -0.12
p .0020 .0000 .0636
t -3.15 5.76 -1.88
Df 139 118 102
Difference between 1 and 3
d -0.08 0.05 -0.09
p .3833 5936 .1779
t -0.87 054 -1.36
Df 135 118 102
Difference between 2 and 3
d 0.22 -0.38 0.03 051 0.33 0.62
p .0057 .0000 .6787 .0000 .0006 .0000
t 281 -570 0.42 514 354 514

Df 135 118 102 135 118 135




