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Abstract
Rationale: The Reasoned Action Approach (RAA) developed éuthe Theory of Reasoned
Action and Theory of Planned Behavior but has mbtyeen widely applied to understanding health
behaviors. The present research employed the RAApimspective design to test predictions of
intention and action for groups of protection aisét behaviors separately in the same sample.
Objective: To test the RAA for health protection and risk &abrs.
Method: Measures of RAA components plus past behavior taken in relation to eight
protection and six risk behaviors in 385 adultdf-Bgorted behavior was assessed one month
later.
Results: Multi-level modelling showed instrumental attituégxperiential attitude, descriptive
norms, capacity and past behavior were signifipasttive predictors of intentions to engage in
protection or risk behaviors. Injunctive norms wendy significant predictors of intention in
protection behaviors. Autonomy was a significargippee predictor of intentions in protection
behaviors and a negative predictor in risk behavtire latter relationship became non-significant
when controlling for past behavior). Multi-level ohelling showed that intention, capacity, and past
behavior were significant positive predictors dfi@t for both protection and risk behaviors.
Experiential attitude and descriptive norm wereitaaltal significant positive predictors of risk
behaviors.
Conclusion: The RAA has utility in predicting both protectiondarisk health behaviors although

the power of predictors may vary across these tgpagalth behavior.

Keywords. reasoned action approach; theory of planned behawalth behavior; protection

behaviors; risk behaviors.



Introduction

Identifying the key health cognitions predictiveesfgagement in health behaviors has been
an important focus of research in health psychalégsange of health cognition models that
describe these key health cognitions and theirriglgionships have been applied to health
behaviors (Conner and Norman, 2015). The TheoBlarfined Behavior (TPB; Ajzen, 1991) is a
prominent example (for reviews see Albarracin gt28101; Armitage and Conner, 2001; Cooke and
French, 2008; Godin and Kok, 1996; Hagger et 8022 Hausenblas et al., 1997; McEachan et al.,
2011; Sheeran and Taylor, 1999). Over the lastdieesearchers have developed the TPB into the
Reasoned Action Approach (RAA; Ajzen and Fishb2005; Fishbein and Ajzen, 2010) that
distinguishes pairs of sub-components of attitugdesseived norms, and perceived behavioral
control as predictors of intention and action. Aemt meta-analysis (McEachan et al., 2016) on
health behaviors indicated the power of the six ponents of the RAA to predict intention and
action. This meta-analysis suggested differencéseipredictive power of RAA components for
health protection and health risk behaviors. Ttes@nt research reports a test of the RAA in the
same sample of individuals across groups of hewlthversus health protection behaviors. This is
important because such comparisons might suppesdlue of differential approaches to changing
risk and protection behaviors through targetinfedént health cognitions.
Overview of the TPB and RAA

In the TPB, action is determined by intention aedcpived behavioral control (PBC).
Intention represents the motivation to engagehelaavior (Ajzen, 1991). PBC is the perceived
control or confidence that the behavior can bequeréd. Intention is determined by attitude toward
the behavior (e.g., whether engaging in the behasvievaluated to be positive or negative),
perceived norm (e.g., perceptions of whether ottien&k one should engage in a behavior), and
PBC. A meta-analysis of the TPB in relation to beakhaviors indicated it explains 44.3% of the
variance in intention and 19.3% of the variancadtion (McEachan et al., 2011). In the RAA

(Figure 1) attitude, perceived norm and PBC areddpyy pairs of distinct, but related, constructs
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(Ajzen and Fishbein, 2005; Conner and Sparks, 20055; Fishbein and Ajzen, 2010; Head and
Noar, 2014; see also the Integrated Behavior Mddehtano and Kasprzyk, 2008). Attitude is
tapped by experiential and instrumental attitugesceived norm by injunctive and descriptive
norms; and PBC by capacity (similar to self-effigaand autonomy. Fishbein and Ajzen (2010)
focus on the three higher level constructs ofuatat perceived norm and PBC as predictors of
intention. Intention is seen as the sole prediotaction, with PBC moderating the impact of
intention on behavior rather than having a diregtact. However, based on evidence of
discriminant validity (Conner et al., 2015; Mannir2§09; Rodgers et al., 2008), an increasing
number of studies have tested the six lower lewestructs (instrumental attitude, experiential
attitude, injunctive norm, descriptive norm, capaciutonomy) as predictors of both intention and
behavior (see McEachan et al., 2016 for a review).
<<INSERT FIGURE 1 ABOUT HERE>>

Semantic differential measures of attitude candpasated into instrumental or cognitive
(e.g., desirable—undesirable, valuable—worthless)pared to experiential or affective (e.g.,
pleasant—unpleasant, interesting—boring) compor{satsAjzen and Driver, 1992; Crites et al.,
1994). Experiential attitudes are more stronglyaated with intention and action (Ajzen and
Driver, 1992; Ajzen and Timko, 1986; Chan and Feshp1993; Lawton et al., 2007, 2009;
Manstead and Parker, 1995). The two componentstadeum-sized intercorrelations (Conner et
al., 2015) and can be discriminated based on wyidgrbeliefs (Trafimow and Sheeran, 1998) and
functions (Breckler and Wiggins, 1989) and baseéxyerimental manipulations (Conner et al.
2011). McEachan et al. (2016) reported that bgblegyof attitude influence action via intention but
that experiential attitude may also directly infige action via an ‘impulsive’ path (Figure 1;
Lawton et al., 2009; Strack and Deutsch, 2001).

Injunctive norm (social approval) has long beenimgsished from descriptive norm
(others’ behavior; Cialdini et all991; Deutsch and Gerard, 1955). The two haveidigtant

validity (Manning, 2009; Rivis and Sheeren, 2003¢xBdchan et al. (2016) reported that both
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forms of norm influence action indirectly througttantions, but that based on modelling or other
processes descriptive norms may directly infludreteavior (Figure 1).

The overlap between PBC and Bandura’s (1977) defimof self-efficacy (i.e., ‘...the
conviction that one can successfully execute tteabier required to produce the outcomes’) has
long been noted (Rodgers et al., 2008; Trafimoal.eP002). The RAA distinguishes between
capacity and autonomy. Capacity is defined in § genilar way to self-efficacy (Fishbein and
Ajzen, 2010), while autonomy (or perceived contrsljlefined as involving, ‘...people’s beliefs
that they have control over the behavior, thatqgrerince or non-performance of the behavior is up
to them’ (Ajzen, 2006). This distinction may beseful one, although the evidence supporting the
power of autonomy measures to predict either irgardr action is modest, capacity does appear to
both indirectly (via intention) and directly pretlaction (McEachan et al., 2016) (see Figure 1).
RAA in Health Protection and Health Risk Behaviors

The RAA, like the earlier TPB and Theory of ReagbAetion (TRA), explicitly states that
the power of different components to predict intemeind action might vary for different
populations and behaviors (Fishbein and Ajzen, 20b@eed, a meta-analysis of the TPB in
relation to health behaviors (McEachan et al., 20&forted behavior type to be a key moderator of
model relationships. More specifically, in a metelgsis of the RAA, McEachan et al. (2016)
reported a number of significant differences inphedictors of intentions and action for protection
versus risk behaviors. In particular, experierdiad instrumental attitude were stronger correlates
of intention in risk compared to protection hedd#haviors. Additionally, intention, experiential
and instrumental attitudes, and injunctive and dsee norms were each significantly stronger
correlates of action in risk compared to protectehaviors.

There is relatively little previous work on whiah éxpect differences in the power of RAA
predictors of intentions. In contrast, there hasnb@ore work on how RAA predictors might differ
in predicting action. Several authors have arghatfor risk behaviors, in particular, that there

may be a more impulsive pathway to action (i.@liract effect not via intentions) for attitudes and
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norms. For example, Lawton et al. (2007, 2009) aodn€r et al. (2015) have emphasized that
affective influences such as experiential attitutiey directly influence action independent of
intentions. Other researchers have adapted the TRR&AIN order to explicitly include more
impulsive pathway to action that might be particlylapplicable to risk behaviors. For example,
the Prototype-Willingness Model (PWM; Gibbons arehi@rd, 1995) was developed specifically
for predicting risk behaviors in adolescent grougsee PWM emphasizes the role of normative
influences and includes pathways to action thraaggntions and through behavioral willingness
which is seen as the more impulsive route to aclorecent meta-analysis reported willingness to
predict an additional 4.9% of variance in actiorea€ontrolling for intentions (Todd et al., 2016).
Together the above findings might suggest that esipigal (and perhaps instrumental) attitudes and
norms (injunctive or descriptive) are stronger premts of action (independent of intentions) for
risk compared to protection behaviors.

In addition, autonomy may operate in different wanyprotection and risk behaviors.
Although more autonomy is positively associatechwitentions and action for protection
behaviors (McEachan et al., 2016), there is a stggethat autonomy may be negative associated
with intentions and action for risk behaviors. Eaample, Cooke et al. (2016), in a meta-analysis
of studies on alcohol, reported that autonomy wamgginally significant negative predictor of
intentions and a significant negative predictoaction. This might suggest that while greater
autonomy promotes intentions to perform and greaiigagement in protection behaviors, in
relation to risk behaviors greater autonomy promatéentions not to perform and lesser
engagement in risk behaviors.

Following on from McEachan et al. (2016), the présesearch examined differences in the
predictive power of RAA components in relationmteintions and action for health protection
versus health risk behaviors. The findings of Mdtzacet al. (2016) were limited by a number of
weaknesses that the present research was desa@yaddress. First, there were limited numbers of

studies examining health risk behaviors in the Mittaa et al. (2016) meta-analysis, which reduced
6



the power of tests of differences in correlationd precluded an examination of differences when
controlling for the impact of other predictors nfention and action in the RAA. Second, the meta-
analysis of McEachan et al. (2016) was not ablegiinguish effects attributable to behavior
differences from that attributable to sample déferes. In fact, both were significant moderators
for some relationships. Given that both behaviar saample may moderate relationships
(McEachan et al., 2011), it is difficult to concludenfidently that the differences in power of
different predictors in relation to intention anctian were clearly attributable to health protection
versus health risk behaviors. Third, McEachan .€R8l16) were unable to examine the effects of
controlling for past behavior given that few stidieported the relevant correlations with past
behavior. The present research sought to address gitoblems by conducting a prospective test of
all constructs in the RAA plus past behavior acgresips of health protection and health risk
behaviors in theame sample of individuals. This approach allowed tbe/gr of the RAA to
predict intention and action when controlling faspbehavior to be tested separately in health
protection and health risk behaviors. As each biehavas assessed within each individual, it
removed the impact of sample variations on diffeesrecross behaviors that may have distorted
differences between health protection and heasthlrehaviors.
Method

Measures

Participants completed questionnaires measuringahee constructs in relation to 20 health
behaviors for which there were clear health recomdagons. Health protection behaviors were
defined as those where an increase in the behawiold be mainly associated with more beneficial
health outcomes; health risk behaviors were defasethose where a decrease in the behavior
would be mainly associated with more beneficialltheautcomes. The behaviors included eight
protection (eat five fruit and vegetables per dagar a helmet when riding a bicycle; take
recommended levels of physical activity; exercegularly; eat a low fat diet; take vitamin

supplements; brush teeth twice a day; floss teath) gdus six risk (binge drinking; drinking more
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than the recommended daily limits of alcohol; smgkiusing illegal drugs; exceeding the posted
speed limit when driving; drinking and driving) tigsabehaviors that were the focus of attention
here. Six other health behaviors were not furtieeisclered here because they were detection rather
than protection or risk behaviors (testicular/btesaf-examination) or because as less frequently
performed behaviors they were assessed on diffesravior measures (visit dentist for yearly
check-ups; attend health screening appointment wiviied; visit doctor for a health problem; use
sunscreen of at least 15SPF [sun protection fastioehh exposed to the sun; adhere to all
medication prescribed by a doctor).

All questions except past behavior and action wesponded to on a 1-7 scale rescored
such that higher values represented more positexgs/of protective health behaviors (or more
negative view of risk health behaviorB)tention (two items; e.g., ‘I intend to eat five fruit and
vegetables a day over the next four weeks, stradighgree-strongly agree’; ‘I am likely to eat five
fruit and vegetables a day over the next four weedisy unlikely-very likely’;rs = 0.62 to 0.77,
0.43 to 0.74 for protection and risk behaviors eesipely); Instrumental attitude (two items; e.qg.,
‘Eating five fruit and vegetables a day over thetrieur weeks would be: harmful-beneficial,
worthless-valuable’rs = 0.32 to 0.71, 0.41 to 0.66 for protection ask behaviors respectively);
Experiential attitude (two items; e.g., ‘Eating five fruit and vegetabkeday over the next four
weeks would be: unpleasant-pleasant, not enjoyatfjl@yable’,rs = 0.60 to 0.78, 0.68 to 0.90 for
protection and risk behaviors respectivelyunctive norm (one item; e.g., ‘Most people that are
important to me think that... 1 should-I should noeat five fruit and vegetables a day over the
next four weeks’)Descriptive norm (one item; ‘I think that most people who are intpat to me
will eat five fruit and vegetables a day over tlextrfour weeks, definitely no-definitely yes’);
Capacity (one item; e.g., ‘If it were entirely up to me,rhaonfident that | could eat five fruit and
vegetables a day over the next four weeks, stratighgree-strongly agree’); aAdtonomy (one
item; ‘I have control over whether or not | eatdfifruit and vegetables a day over the next four

weeks, strongly disagree-strongly agree’).



Past behavior andaction were measured with single items tapping the nurabdays on
which the behavior was engaged in (e.g., ‘On howyhdays in the past four weeks have you eaten
five fruit and vegetables?’). These measures wieteotbmized (median splits) because they were
highly skewed and to allow analyses across allgotain and risk behaviors (higher scores
indicated healthier behavior; i.e., health behaieith more protection and less risk).
Respondentsand Procedure

Following ethical approval, participants were rétgd in England via a variety of means
(e.g., local newspaper advert, Local Governmentstetter, internet advert) to a study requiring the
completion of questionnaires on three occasions approximately one month apart. Respondents
received £20 (approximately $40) worth of gift vbacs following the return of the final
guestionnaire. Data from the final two phases efdtudy, Time 2 and Time 3 (one month later) are
reported here. Although aspects of the data hage peeviously published (Conner et al., 2015),
tests of the RAA for protection and risk behavibase not been reported. A maximum of 385
participants provided useable data on at leasbehavior (approximately 90% of the number of
guestionnaires sent out at baseline). The samgleded 285 females (74%) and 100 males with a
mean age of 39.0 years; the majority was in aioglahip (70%), either married (41%), cohabiting
(16%) or living separately (13%); 57% had at least child. The highest educational qualification
of the sample was: GCSE (American high school digiat 18 grade; 31%), A-level (American
SAT; 19%), vocational qualification (12%), degr@&%o) or postgraduate qualification (11%).
Comparisons with statistics for England (Office Kational Statistics, 2001) showed the sample to
be similar to the national population from whichytiveere drawn for age (mean age = 38.6 years
for England) and education (20% at degree levabowe for England), but less likely to be married
(49% for England) and more likely to be female (5@2%England).

Analyses
Descriptive data were analyzed in SPSS (versioisP&S Inc). The main regression

analyses were conducted in HLM (version 7, SSlijti@pants who had missing data on at least one
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variable for all behaviors were excluded. ANOVA anitsquared tests revealed no significant
differences between those excluded in this iy @4) and those retainel € 385) on age,
gender, relationship status, number of childrerhighest educational qualificatiopg > .20).
Cases were omitted when person-behaviors had midsita on any measured RAA variable. These
procedures resulted in a total of 2,509 personidehdata points spread across 383 individuals for
the analyses of protection behaviors; and 1,558gmebehavior data points spread across 370
individuals for the analyses of risk behaviors. Sd&gures represent 89.3% of persons and 73.1%
of person-behaviors for protection behaviors an@®6of persons and 60.6% of person-behaviors
for risk behaviors of all data that could have baeailable if every respondent had completed
every question for every behavior at both time tsin

The main regression analyses attempted to predentions and then action from RAA
variables and past behavior separately for pratecnd risk behaviors. In order to control for the
fact that behavior is clustered within individuéle., each individual provides responses to mutipl
behaviors), the relationships among variables \waetyzed using Hierarchical Linear Modeling
using HLM7 (Raudenbush and Bryk, 2002). To allowiatgon across individuals, random effects
were used. The data contained a two-level hiereatBtructure, with Level 1 being the within-
person variation and Level 2 the between-persoiahidity. Level-1 predictor variables were
centered around the group mean. To aid comparisemgeen protection and risk behaviors,
analyses were conducted separately for the proteatid risk behaviors. For predictions of
intentions, a baseline intercept-only model wasmated and compared this against a model that
included all RAA variables (step 1) plus past bebtia(step 2).

A similar approach was employed in relation to peedns of action but using a Bernoulli
model (due to dichotomous behavior measure). Aft&iing an intercept only model, the first
model (step 1) included intention, while the secoratlel (step 2) included the other main direct
predictors of behavior from the RAA (capacity, andamy), and the third model (step 3) included

the interactions between intention and capacigubonomy. The fourth model (step 4) added all
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other RAA variables, while a fifth and final modstep 5) controlled for past behavior. For each
model, reported are unstandardized coefficiendsdsgtrd errors, and standardized coefficients
(Hox, 2002) (i.e., beta weights or odds ratiosiiéviance statistic (i.e., the -2 log-likelihood in
logistic regressions) indicated model fit; angf &est of the change compared to the earlier madel t
indicate significance of improvement of fit (Cochyd 952) are reported. Differences in
unstandardized beta weights were compared for groteand risk health behaviors. Analyses do
not model differences between individual protectiehaviors or between individual risk behaviors
because the focus was on comparing protection li@isam general with risk behaviors in general.
Similar approaches have been taken in relatioxpioeng health cognition-intention-action effects
across behaviors (e.g., Carfora et al., 2017; Qoeinal., 2015) or the stress-eating relationship
across days (O’Connor et al., 2008).
Results

Table 1 reports the means and standard deviattwmadasured variables for protection and
risk behaviors. Although several measures were sllethere was little evidence of restricted
variability (Table 1). Responses indicated thatwerage 74.8% of participants were engaging in
the protection behaviors (ranging from 29.4% foarimy a helmet when cycling to 95.1% for
brushing teeth). Responses also indicated thaverage 37.8% of participants were engaging in
the risk behaviors (ranging from 2.9% for drinkeugd driving to 96.6% for smoking).

<<INSERT TABLE 1 ABOUT HERE>>

Predicting I ntentions

The predictors of intentions or action for protentivere tested versus risk behaviors and
compared the unstandardized regression coefficamtss behavior types using Z-tests. In relation
to prediction ofintention, adding RAA variables (step 1) significantly redddhe deviance statistic
compared to the intercept only model for both prtioe (x*(27) = 1861p < .001) and risky%(27)

=1260.4p < .001) behaviors. All RAA variables (instrumera#titudes, experiential attitudes,
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injunctive norms, descriptive norms, capacity, antbnomy) were significant positive predictors of
protection behaviors, while for risk behaviorsgkdictors except injunctive norms were
significant predictors (step 1, Table 2). Autonowss notably a significant positive predictor of
intention for protection behaviors but a significaegative predictor of intention for risk behavior,
and this difference in regression weights acroser types was significant. Injunctive norm,
descriptive norm and capacity were each signiflgasitonger predictors of intention for protection
compared to risk behaviors. Controlling for padtdogor (step 2, Table 2) also significantly
reduced the deviance statistic compared to the RAl§-model for both protectiorx{(8) = 346.4,
p < .001) and risky?(8) = 135.2p < .001) behaviors, although the pattern of préatictor
previously included variables remained very simifdl RAA variables plus past behavior were
significant positive predictors of intention forgpection behaviors, while past behavior plus all
RAA variables except injunctive norm and autonongrevsignificant positive predictors of
intention for risk behaviors. Injunctive norm, deptive norm, capacity, and autonomy remained
significantly stronger predictors of intention famotection compared to risk behaviors when
controlling for past behavior.
<<INSERT TABLE 2 ABOUT HERE>>

Predicting Action

In relation to prediction odiction, multilevel modelling (Table 3) indicated that aulgli
intention (step 1) significantly reduced the deeistatistic compared to the intercept only model
for both protectiony?(1) = 100.1p < .001) and risky?(1) = 161.9p < .001) behaviors. Intention
was a significant positive predictor for both paiten and risk behaviors, althouglZ aest
indicated it to be significantly stronger for riskhaviors. Adding capacity and autonomy (step 2)
further reduced the deviance statistic for bothqmtion §*(2) = 57.6,p < .001) and risky?(2) =
48.1,p < .001) behaviors. Intention and capacity wereifigant positive predictors for both

protection and risk behaviors, while autonomy wagyaificant negative predictor for risk
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behaviors only (Table 3, step 2). Intention andac#ty were both significantly stronger positive
predictors for risk compared to protection behaidutonomy was a significantly stronger
negative predictor for risk compared to protecti@maviors.

<<INSERT TABLE 3 ABOUT HERE>>

Adding the interaction between intention and caaand between intention and autonomy
further reduced the deviance statistic for protect’(2) = 24.7,p < .001) but not for risky?(2) =
-4.6,ns) behaviors. At step 3 (Table 3), similar patterer®ained for intention, capacity, and
autonomy (intention was a significant positive posali for both sets of behaviors but significantly
stronger for risk behaviors; capacity was a sigatiit positive predictor for both sets of behaviors
with no significant difference between sets of habrig; autonomy was a significant negative
predictor for risk behaviors only and significanthore negative for risk compared to protection
behaviors). The intention by capacity interacticaswypositive but not significant for either set of
behaviors, while the intention by autonomy intei@civas significant and negative for risk
behaviors and non-significant and positive for ectibn behavior (and significantly more negative
for risk compared to protection behaviors).

Adding the remaining RAA predictors (step 4, Tabléusther significantly reduced the
deviance statistic for risk{(4) = 30.9,p < .001) but not protectiorx{(4) = -36.1,ns) behaviors.
Intention and capacity remained significant posipvedictors of action for both protection and risk
behaviors and were the only significant predictorgrotection behaviors. For risk behaviors,
autonomy was a significant negative predictor, @/lekperiential attitude and descriptive norm
were each significant positive additional predistdfor autonomy, experiential attitude, and
descriptive norms there were significant differenbetween protection and risk behaviors. The
intention by autonomy interaction for risk behagitlecame non-significant at this step.

Adding past behavior at a final step (step 5) frtignificantly reduced the deviance

statistic for both protectionf(1) = 199.2p < .001) and risky?(1) = 31.6,p < .001) behaviors.
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Intention, capacity, the intention x autonomy iatgion, and past behavior were each significant
positive predictors of protection behaviors at #tep. Intention, capacity, experiential attitude,
descriptive norms, and past behavior were sigmifipasitive predictors of risk behaviors at this
step. The intention x autonomy interaction and pakiavior were significantly stronger predictors
for protection compared to risk behaviors, whilgerxential attitude and descriptive norms were
significantly stronger predictors for risk compatedrotection behaviors.

The two significant interactions (Table 3) werea®posed by using simple slopes analyses

using Preacher’s software (Model 1) at http://wwyantpsy.org/interact/him2.htm. For the

negative interaction between intention and autontonyisk behaviors (Table 3, step 3), simple
slopes analyses indicated that intentions betetipited behavior as autonomy decreased, i.e.,
intentions were stronger predictors of action atdoncompared to higher levels of autonomy.
Intentions were positively and significantly coaetd with behavior at all levels of autonomy but
were significant stronger predictors at ldw { 1SD; B = 0.831,9 = 0.088,p < .001) levels of
autonomy compared to modera¢; 8 = 0.753,SE = 0.093,p < .001) or highi + 1SD; B =
0.676,5E = 0.106,p < .001) levels. For the positive interaction bedwéntention and autonomy for
protection behaviors (Table 3, step 5), simple "Sapelyses indicated that intentions better
predicted behavior as autonomy increased; thusntioins were stronger predictors of action at
higher compared to lower levels of autonomy. Iriterd were positively and significantly
correlated with behavior at all levels of autonolooy were significant stronger predictors at high
(M + 19D; B =0.534,SE = 0.122 p < .001) levels of autonomy compared to moderstteR =
0.481,SE =0.102,p < .001) or low ¢ - 1SD; B = 0.390,5E = 0.070,p < .001) levels.
Discussion

The findings show that for health protection bebis; all RAA variables plus past behavior
are significant positive predictors of intentiomsth the strongest effects associated with capacity
and past behavior. Capacity and past behaviorlsoelze strongest predictors of intentions for

health risk behaviors; instrumental attitude, eigral attitude and descriptive norms were also
14



significant positive predictors. Also in relatiamintentions for risk behaviors, injunctive norms
were not significant predictors, and autonomy waggaificant negative predictor only when past
behavior wasot controlled. The differing findings for autonomy mlagip explain why in their
meta-analysis of the RAA, McEachan et al. (201&enbed a non-significant relationship between
autonomy and intentions across a range of behawioes controlling for other RAA predictors.
Injunctive norms, descriptive norms, capacity antbaomy were significantly stronger predictors
of intentions for protection compared to risk bebasi Given that these differences for predictors
of intentions were not specifically predicted anefr@not previously observed in McEachan et al.
(2016), they deserve attention in future studies.

In relation to prediction of action, the findingisow intention, capacity and past behavior to
be significant positive predictors for protectiaghlaviors; and intention, capacity, past behavior
plus experiential attitude and descriptive normdaignificant positive predictors for risk
behaviors. The strong effects for intention areststent with predictions from the RAA (Fishbein
and Ajzen, 2010). The McEachan et al. (2016) matdyais of the RAA also reported intentions,
capacity, experiential attitude, and descriptivem®to be significant independent predictors of
action across a range of health behaviors, alththigltanalysis did not control for past behavior.
Both in the present study and the meta-analysidaiiachan et al. (2016), there were significantly
stronger experiential attitude (action and deseghorm) action relationships in risk compared to
protection behaviors. In the present researchettigerence remained when controlling for past
behavior. Inconsistent with predictions from the/&RAhese findings support the direct (i.e., an
impulsive path) effect of experiential attitude atescriptive norms on action for risk behaviors.

The current findings provide stronger supportdalirect impact of capacity on action rather
than a moderating impact on the intention-actidati@nship as suggested by Fishbein and Ajzen
(2010). In neither protection nor risk behaviorsavitdence of an interaction between intention and
capacity on action was observed. In contrast, thvesome limited evidence for an interaction

between intention and autonomy, although this dabvigtween protection and risk behaviors. In
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protection behaviors, we observed interaction wasied between intention and autonomy but no
direct effect of autonomy. However, this was ongngicant when controlling for other RAA
predictors and past behavior (Table 3, step 5)oBgosition of this interaction indicated that, as
predicted (Fishbein and Ajzen, 2010), intention wasronger predictor of action when autonomy
was high. For risk behaviors, a negative interactias observed between intention and autonomy
and a negative direct effect of autonomy. Howe\ver imteraction was only significant when not
controlling for other RAA predictors and past beloa\irable 3, step 2). Decomposition of this
interaction indicated that intention was a strorredictor of action when autonomy was low.
Future Research

The above findings highlight four important issireselation to the application of the RAA.
First, although experiential and instrumental atk#s are significant independent predictors of
intention for both protection and risk behaviore former is also an independent predictor of
action for risk behaviors. These patterns supp@igrowing interest in experiential/affective
attitudes as determinants of health behaviors ih botrelational (e.g., Lawton et al., 2007, 2009)
and experimental (e.g., Carfora et al., 2016; Coehal., 2011) studies (see Conner, in pressa for
review). Future research that attempts to indepgthdmanipulate experiential and instrumental
attitudes and then observes effects on intentiodsaation in protection and risk behaviors would
be valuable. The direct path whereby experienttalide influenced action for risk behaviors in the
present research may be particularly important mvaaw because it suggests an impulsive path to
action (i.e., not mediated by intentions). Thiggat might indicate that experiential attitude
captures some of the more impulsive influencesatiomfor risk behaviors and suggests the
potential value of targeting experiential attitudeterventions designed to change risk behaviors
in particular. Future research might usefully explathether manipulations of impulsive influences
on health risk behaviors are reflected in changesxperiential attitude.

Relatedly, the findings in relation to the strengtiRAA predictors of intentions across

protection versus risk behaviors appear less cemgiacross studies. For example, McEachan et al.
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(2016) reported the experiential attitude-intentielationship to be significantly stronger in risk
compared to protection behaviors, although Connal. €2016) observed no significant
differences. Unlike these studies, the presentystodtrolled for other predictors of intentions and
did not observe differences for experiential atlétsi but did observe that injunctive and descriptive
norms plus capacity were significantly strongemdmtors of intentions in protection versus risk
behaviors. Future research could examine whetlesettifferences are attributable to controlling
for other predictors of intentions or other factors

Second, in relation to the impact of perceived rgritns notable that both injunctive and
descriptive norms are stronger independent predictbintention for protection compared to risk
behaviors (a pattern not observed in McEachan 2@16). Both emerged as significant
independent predictors of protection behavior interst, while only descriptive norms emerged as a
significant independent predictor of risk behavigentions. In contrast, descriptive norms were
significantly stronger independent predictors dfacfor risk compared to protection behaviors (a
pattern also observed in the McEachan et al., 20&6a-analysis of the RAA), even when also
controlling for past behavior. This indirect (videntions) and direct (via impulsive path) effemt f
descriptive norms on action for risk behaviors sgghey may be a useful target in interventions
designed to change such behaviors. The latterrpathreflect modelling processes for descriptive
norms that are not mediated by intentions beingenmaportant for risk behaviors (Gibbons and
Gerrard, 1995) that are not present for injunctigems. In contrast, indirect effects (via intentijpns
for both injunctive and descriptive norms for prtien behaviors suggest they may be useful
targets in interventions designed to change priotettehaviors through changing intentions.
Further research independently manipulating injwecind descriptive norms and observing effects
on intentions and action (and the relative sizdidct/indirect paths to action) for protection and
risk behaviors is required.

Third, in relation to capacity and autonomy as congmts of PBC, an inconsistent pattern

emerges. Capacity emerges as the more consiseghtior of intention and action. After
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controlling for other RAA predictors, capacity wasignificant predictor of intentions for both risk
and protection behaviors, although it was signiftgastronger for the latter. Similarly, capacity
was a significant predictor of action for both gaiton and risk behaviors when controlling for
other RAA predictors and past behavior. No evidesroerged for capacity moderating the
intention-action relationship in protection or ris&haviors. In contrast, for protection behaviors,
autonomy was a significant positive predictor daémtion when controlling for past behavior and
other RAA variables but was never a significandmr of action. For risk behaviors, autonomy
was a significant negative predictor of intentionen controlling for other RAA variables, although
it became non-significant when controlling for pashavior. Autonomy was also a significant
negative predictor of action, although not whentaaling for other RAA variables and past
behavior. The negative impact of autonomy is perhapkerstandable as individuals may be more
likely to intend to and actually perform risk beh@g when they perceive their autonomy to be low
(see Cooke et al. 2016 on the negative effectsitoih@my or perceived control for alcohol
consumption). Overall the current findings woulgsort the emphasis in interventions on capacity
as opposed to autonomy when targeting protectiaiskibehaviors, which is consistent with other
research perspectives such as Social Cognitive Yi{Bandura, 1997) and Protection Motivation
Theory (Maddux and Rogers, 1983), where this véiablabelledsel f-efficacy. However, further
research that independently manipulates capacityatmhomy and observes effects on intentions
and action would be valuable before there is atuske focus on capacity (self-efficacy) to the
exclusion of autonomy. This is particularly theegs/en lingering concerns about the overlap
between measures of capacity/self-efficacy andhtrde/motivation (see Williams and Rhodes,
2016) that may not apply to measures of autonomy.

Fourth, the present research suggests a numbdapfaions to the RAA when applied to
protection versus risk behaviors. In relation totpction behaviors, even when taking account of
past behavior, the RAA would appear to provide @dgdescription of the influences on intentions

and that such intentions may mediate the effectsasit variables on action (although direct effects
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of capacity and past behavior on action remain wdoerrolling for intentions). In relation to risk
behaviors, there may be reason to consider reviem@RAA. In particular, injunctive norms and
perhaps autonomy may not be strong determinanigesftions (when controlling for past
behavior). In addition, for risk behaviors, whilgentions may be the dominant predictor of action
it may not fully mediate the direct effects of cajyg past behavior plus experiential attitudes and
descriptive norms (see Figure 1). The direct efféat experiential attitude and descriptive norms
on action in risk behaviors are worthy of furthemament. A growing body of research has
suggested that affective influences such as exg&iattitudes may reflect more impulsive
influences on action that may not be reflectedtentions (see Williams et al., in press, for a
review). Similarly, the direct effects of descriinorms on action may reflect modelling or other
normative processes that impact on action througtenmpulsive rather than reasoned routes as
suggested in the PWM.

In identifying differences between protection ars# behaviors the present research adds
further support for the idea that a ‘one sizeditsapproach to developing interventions for hiealt
behaviors may be undesirable (McEachan et al., 2@Liure research could usefully begin to test
whether interventions that change the key prediattentified here produces different effects for
protection verses risk behaviors. Future reseanghtato examine differences in predictors between
other groupings of health behaviors (e.g., prodecénd risk versus detection health behaviors).
Limitations

The present research has a number of strengthalinglexamining a range of health
protection and health risk behaviors in the samepéaand controlling for past behavior. There are
also a number of weaknesses including a reliancebneported action and the fact that a number
of constructs were assessed with single itemsaadth across multiple behaviors). The fact that we
treated all protection and all risk behaviors as\ajent may also be considered a weakness. A
further weakness is related to the dichotomizinthefbehavior measure which results in a loss of

variability. An important weakness is the lack afieect comparison of the TPB and RAA,
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although given the differing number of predictarghe two models, it may be difficult to do.
Nevertheless, the new direct pathways to actiom feaperiential attitude and descriptive norm
identified here for the RAA, patrticularly if supped in subsequent research, may be considered an
important advantage that partially offset the limsgarsimony for the RAA over the TPB.
Moreover, further studies testing the discriminaadtdity of pairs of constructs (e.g., instrumental
versus affective attitude) or novel studies showirag the constructs can be independently
manipulated would be particularly valuable in orttemore clearly demonstrate the value of the
RAA over the TPB (see Sheeran et al., 2016 foveweof the impact of manipulating TPB
components).
Conclusions

In summary, the present paper indicates the palardiue of the RAA in helping us
understand the determinants of health protectiahhaalth risk behaviors. Although less
parsimonious than the TPB, the RAA offers uniqusghts into the determinants of health
behaviors. Experiential attitude, instrumentaltatte, descriptive norm, and capacity emerge as
consistent predictors of intentions. Intention aagacity (plus experiential attitude and descreotiv
norms for risk behaviors) emerge as predictorctiba when controlling for past behavior. Novel
direct effects of experiential attitude and desorgphorm on action for risk behaviors, independent
of intention, suggest important ‘impulsive’ influggs on action that might form additional targets
for interventions designed to change health rigiab®ors (Figure 1, dashed lines). Strong impacts
of past behavior on intention and action are olesfor both protection and risk behaviors. An
important future test of the RAA will be the extéatwhich the unique insights it provides into the
determinants of health behaviors are supporteaperamental tests of manipulations that test

specific pathways in the model.
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REASONED ACTION APPROACH TO HEALTH BEHAVIOR

Table 1
Means and standard deviations for measured vasigateoss behaviors).

Protection Behaviors Risk Behaviors

Mean D) Mean D)
Instrumental Attitude 6.22 1.14 6.24 1.16
Experiential Attitude 4.71 1.59 5.05 2.02
Injunctive Norm 5.34 1.51 6.29 1.20
Descriptive Norm 4.17 1.76 5.31 1.92
Capacity 5.44 1.89 4.65 2.52
Autonomy 6.42 1.10 1.33 0.96
Intention 4.44 2.03 5.68 1.85
Past Behavior 0.52 0.50 0.62 0.48
Action 0.51 0.50 0.62 0.48

Note. For protection behaviors these data are bas@&thoRipants= 383; Nypservations= 2509; for risk
behaviors these data are based gfidpants= 370; Nopservations= 1559.



REASONED ACTION APPROACH TO HEALTH BEHAVIOR

Table 2

Hierarchical Multi-Level Regressions of Intentionto RAA Variables and Past Behavior.

Protection Risk Z-test of
Diffexenc

Predictors B SE B SE B (Protection — Risk)
Step 1
Intercept {o0) 4.409 .053 5.732 .061
Instrumental Attitudeyo) 0.324 .040 0.182*** 0.323 .052  0.203*** 00)]
Experiential Attitude y20) 0.203 .027 0.159*** 0.196 .032  0.214*** 0.
Injunctive Norm {3o) 0.274 .031 0.204*** 0.047 .041 0.030 i
Descriptive Norm+a) 0.236 .022 0.205*** 0.104 .027  0.108*** TRF**
Capacity {so) 0.368 .024 0.343*** 0.235 .025 0.321*** 3.83***
Autonomy (o) 0.087 .031 0.047* -0.105 .048 -0.054* 336
Step 2
Intercept {o0) 4.405 .053 5.734 .061
Instrumental Attitudeyo) 0.288 .038 0.162*** 0.234 .048  0.147*** an.
Experiential Attitude y20) 0.148 .024 0.116*** 0.143 .029  0.156*** 13
Injunctive Norm {3o) 0.227 .027 0.169*** 0.003 .046 0.002 (0574
Descriptive Norm+g) 0.226 .021 0.196*** 0.077 .026  0.080** - i
Capacity {so) 0.287 .022 0.267*** 0.162 .024  0.222*** 3.83***
Autonomy (o) 0.082 .031 0.044* -0.052 .046 -0.010 2.42
Past Behavioryg) 1.091 .075 0.269*** 0.924 .118  0.240*** 1D
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Note. B = unstandardized coefficielft;= standardized coefficient. For predictiorgtection intention using multilevel modelling with random
effects (Narticipants= 383; Nipservations= 2509): Intercept only model at Step 0, Deviand®607.9; Step 1 model, Deviance = 874%°R7) =
1861.2,p < .001; Step 2 model, Deviance = 839948) = 346.4p < .001; for predictingisk intention using multilevel modelling with random
effects (Narticipants= 370; Nipservations= 1559):  Intercept only model at Step 0, Devian@&262.1; Step 1 model, Deviance = 500)°(27) =
1260.4,p < .001; Step 2 model, Deviance = 4866/%8) = 135.2p < .001.

*p<.05; *p<.01;, ** p<.001.



REASONED ACTION APPROACH TO HEALTH BEHAVIOR

Table 3

Hierarchical Multi-Level Regressions of Action (Beulli Model) onto RAA Variables and Past Behavior.

Protection (P) R(&Y Z-test of
iffer&nce

Predictors B SE Odds Ratio B SE Odds Ratio P-R)
Step 1
Intercept {o0) 0.014 .059 0.595 .040
Intention {10) 0.562 .025 1.756*** 1.014 .040 2.756*** -0.58***
Step 2
Intercept {o0) 0.015 .056 0.550 .063
Intention {10) 0.481 .027 1.618*** 0.654 .041 1.924*** -3.52%**
Capacity 120) 0.152 .030 1.164%*** 0.269 .032 1.309*** -2.67**
Autonomy f{/30) -0.048 .043  0.953 -0.273 .062  0.761*** 2.98**
Step 3
Intercept {o0) 0.019 .055 0.549 .061
Intention {10) 0.448 .026 1.565*** 0.696 .049 2.006*** Sy
Capacity 120) 0.176 .038 1.193*** 0.240 .032 1.271*** -1.29
Autonomy f30) -0.001 .056  0.999 -0.240 .066 0.787*** 2.76**
Intention x Capacityygo) 0.017 .012  1.017 0.018 .015 1.018 0.05
Intention x Autonomy+(se) 0.037 .021 1.038 -0.050 .020 0.951* 030
Step 4
Intercept {o0) 0.021 .056 0.522 .061
Intention {10) 0.474 .032 1.611%** 0.410 .052 1.506*** 1.10
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Capacity {20) 0.191 .040  1.210*** 0.151 .030 1.163*** 0.80
Autonomy {/30) 0.010 .060  1.010 -0.169 .068 0.845** 97k
Intention x Capacityygo) 0.022 .012  1.022 -0.004 .013 0.996 1.44
Intention x Autonomy(so) 0.039 .023  1.040 -0.018 .068 0.982 0.79
Instrumental Attitudeyeso) -0.002 .053  0.998 0.072 .057 1.074 50.9
Experiential Attitude (7o) -0.016 .035  0.984 0.197 .034 1.218*** ReTC
Injunctive Norm {sgo) 0.005 .039  1.005 0.047 .053 1.048 50.6
Descriptive Normso) -0.056 .030  0.946 0.239 .031 1.269*** 8E+*
Step 5

Intercept {o0) 0.006 .054 0.547 .061

Intention f10) 0.201 .029  1.223* 0.237 .049 1.267*** -0.63
Capacity {20) 0.070 .033  1.073* 0.067 .027 1.070** 0D
Autonomy {/30) 0.016 .051  1.016 -0.098 .065 0.906 71.3
Intention x Capacityygo) 0.004 .010 1.004 -0.010 .011 0.990 0.93
Intention x Autonomy+so) 0.040 .019  1.041* -0.013 .021 0.987 1.89
Instrumental Attitudeygo) -0.023 .027 0.978 -0.006 .049 0.994 0.30
Experiential Attitude 7o) -0.028 .027  0.972 0.114 .031 1.121%** A*+
Injunctive Norm {go) -0.004 .033  0.996 -0.013 .046 0.987 50.1
Descriptive Norm+go) -0.011 .024  0.989 0.137 .030 1.147** 8B+*
Past Behaviorygoo) 2.383 .103  10.835*** 1.975 168  7.207*** 2.07*

*p<.05;*p<.01; *** p<.001.

Note. B = unstandardized coefficieftt;= standardized coefficient. For predictiogtection behavior (Nparticipants= 383; Nbservations= 2509):
Intercept only model at Step 0, -2LL = -3528.0;5te-2LL = -3427.9x%(1) = 100.1p < .001; Step 2, -2LL = -3370.3%(2) = 57.6,p < .001;
Step 3, -2LL = -3345.6y%(2) = 24.7p < .001; Step 4, -2LL = -3380.6(4) = -36.0, ns; Step 5, -2LL = -3181 (1) = 199.2p < .001; for
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predictingrisk behavior (Nparticipants= 370; Nbservations= 1559): Intercept only model at Step 0O, -2LL 202.9; Step 1, -2LL = -2040.9¢(1) =
161.9,p < .001; Step 2, -2LL =-1991.§%(2) = 48.1p < .001; Step 3, -2LL = -1996.5°(2) = -4.6, ns; Step 4, -2LL = -1965,6(4) = 30.9p
<.001; Step 5, -2LL = -1934.6%4(1) = 31.6,p < .001.
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Fig. 1. The Reasoned Action Approach (RAA) indicating gigant paths.

Note. All paths were significant and positive except fitashed lines indicate additional paths that wegeificant and positive only for risk
behaviors; injunctive norm was not a significarggictor of intention for risk behaviors; autonomgsanot a significant predictor of behavior
for protection behaviors but was a significant negapredictor of intention and action for risk laefors. All paths were unchanged when
controlling for past behavior except that autonamag no longer a significant negative predictompémtions.



Resear ch Highlights

Reasoned Action Approach used to understand detants of health behaviors.
Examine intentions and action within individualsass health behaviors.

Protection and risk behaviors have differing patesf associations.

Effects of controlling for past behavior explored.

Within-subjects analyses in multi-level modellind anderstanding of determinants.



