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Abstract

There has been relatively little study of multiple predictors of attitude strength. Eight

predictors (attitude certainty; attitude importance; attitude subjective knowledge;

moral basis of attitude; attitude elaboration; felt ambivalence; cognitive-affective

potential ambivalence; cognitive-affective inconsistency) were tested for individual

and combined impact on two defining features of attitude strength (attitude tempo-

ral stability; attitude–behaviour relationship), in a prospective study over one and two

months across six COVID-19 protection behaviours (N = 477). All eight predictors

were individually associated with attitude stability in individual (except elaboration)

and simultaneous (except elaboration and potential ambivalence) tests. All eight pre-

dictors (except elaboration and potential ambivalence) were significant moderators of

attitude–behaviour relationships in individual tests; attitude importance and inconsis-

tencywere significantmoderators of attitude–behaviour relationships in simultaneous

tests (only former remained significant controlling for stability). The findings highlight

attitude importance as the strongest predictor of attitude strength reflected in their

impact on attitude stability and attitude–behaviour relationships.
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1 INTRODUCTION

Strong attitudes are durable and have impact (Krosnick & Petty, 1995).

Luttrell and Sawicki (2020) refer to these as the defining features of

attitude strength. Durability can be further split into temporal sta-

bility and pliability (or persistence and resistance), while impact can

be further split into effects of the attitude on behaviour and the

processing of attitude-relevant information. Temporal stability and

impact on behaviour are the defining features of attitude strength

that have received the most attention (Krosnick & Petty, 1995), and
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are also the focus here. These two features of strong attitudes are

not unrelated, with attitude temporal stability being one important

mechanism through which strong attitudes better predict behaviour

(the prediction explanation; Fabrigar et al., 2005). As Schwartz (1978)

noted, attitudes likely will not predict subsequent behaviour unless

they persist over the intervening time interval between when the

two are measured. A number of predictors of attitude strength have

been identified. For example, Howe and Krosnick (2017) identified 11

‘attitude features’ related to strength: certainty, importance, ambiva-

lence, accessibility, knowledge volume, extremity, cognitive-affective

Eur J Soc Psychol. 2022;1–13. wileyonlinelibrary.com/journal/ejsp 1
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inconsistency, intensity, moral conviction, elaboration, and vested

interest. Similarly, Luttrell and Sawicki (2020) identified seven ‘predic-

tors’ (the term used here) of attitude strength: accessibility, ambiva-

lence, certainty, importance, elaboration, knowledge, andmoralization.

Although there is good evidence supporting each of these predictors,

there are few studies that attempt to assess their individual and simul-

taneous effects on the defining features of attitude strength within a

single study in the same sample. The current study aimed to help fill

this gap by assessing attitude certainty, attitude importance, attitude

subjective knowledge,moral basis of attitude, attitude elaboration, and

three measures of correspondence between cognitive and affective

attitudes (felt ambivalence, potential ambivalence, and inconsistency)

as important predictors of attitude strength that might be expected to

impact on attitude stability andmoderate the attitude T1–behaviour T2

relationship in a single study. In addition, this study assessed the extent

to which the effects of these predictors of attitude strength on mod-

erating the attitude–behaviour relationship could be accounted for by

their impact on attitude stability. Finally, the present research tested

these effects within individuals across a set of behaviours, rather than

across individuals with a single behaviour.

2 PREDICTORS OF ATTITUDE STRENGTH

This section briefly reviews the evidence in relation to the eight pre-

dictors of attitude strength assessed here. These are considered in

three groups: (i) perceptions of the attitude object, (ii) attitude-related

knowledge/thought, and (iii) correspondence of cognitive and affective

attitude components.

2.1 Perceptions of the attitude object

Three aspects of perceptions of the attitude have been commonly used

as predictors of attitude strength: attitude certainty, attitude impor-

tance, and moral basis of attitude. Attitude certainty refers to the

degree of confidence an individual has that his or her evaluation of

the attitude object is correct/clear to him or her. The conviction with

which an attitude is held is included as part of other definitions of cer-

tainty (Tormala & Rucker, 2018). Simple single-item, meta-judgmental

(Bassili, 1996) measures are often used to tap certainty (e.g., Fazio &

Zanna, 1978) and studies have shown greater certainty to be linked to

both greater stability of attitudes (Bassili, 1996) and stronger attitude–

behaviour relationships (Fazio & Zanna, 1978; Warland & Sample,

1973). Cooke and Sheeran (2004) found significant effects of certainty

on attitude–behaviour relationships across four studies with a small–

mediummagnitude average effect size.

Attitude importance is the degree to which an individual attaches

significance to the attitude object. This is a predictor of attitude

strength that has received considerable attention (e.g., it is the focus

of the first Annual Review of Psychology article focusing on attitude

strength; Howe & Krosnick, 2017). These authors suggest that atti-

tude importance is a key predictor of attitude strength and reflects the

degree of priority a person attaches to an attitude and distinguishes

it from concepts that link an attitude to one’s values or self-image

(e.g., centrality, involvement, ego-involvement, salience, personal rel-

evance). The most frequently used measures of this construct tap

how important the attitude or object is to the individual, how con-

cerned they are about it, or how deeply they care about it (i.e., meta-

judgmentalmeasures; Gopinath&Neyer, 2009; Krosnick, 1989). A lim-

ited number of studies show greater attitude importance to be asso-

ciated with stronger attitude–behaviour relationships in relation to

product choices (Kokkinaki & Lunt, 1997), work behaviour (Ziegler &

Schlett, 2016), and environmental behaviours (Bolson, 2013). There

are fewer tests of the impact of attitude importance on attitude sta-

bility (Krosnick, 1988).

Moral basis of attitude is the degree to which an attitude is a

strong and absolute belief that something is right or wrong or moral

or immoral, or that it reflects coremoral values and convictions (Skitka,

2014). It is measured by meta-judgmental measures and studies have

shown such attitudes to bemore stable (Luttrell &Togans, 2021) and to

better predict behaviour (Judge et al., 2012; Skitka & Bauman, 2008).

2.2 Attitude-related knowledge/thought

Two aspects of attitude-related knowledge/thought have been com-

monly used as predictors of attitudes strength: attitude knowledge

and attitude elaboration. Attitude knowledge refers to the amount of

information the person has about the attitude object. This is usually

tapped by knowledge listing tasks or quizzes (i.e., operative indexes;

Bassili, 1996), although meta-judgmental measures (labelled attitude

subjective knowledge here) have also been used. For example, David-

son et al. (1985) asked respondents about how well-informed they

were about the attitude object (completely uninformed—completely

informed). Davidson et al. (1985) showed greater knowledge to be

associated with stronger attitude–behaviour relationships and stud-

ies have also shown it to be linked to greater attitude stability (Bartle,

2000). Attitude elaboration is the degree of thought or careful consid-

eration one has given to the attitude object’s merits and shortcomings

(Barden&Tormala, 2014). The classicmeasure is based on thought list-

ing where participants list all their thoughts about an attitude object

(i.e., operative measures; Petty & Cacioppo, 1977), although meta-

judgmental measures of elaboration could be tapped by simple self-

report. Studies have shown more elaborated attitudes to be more sta-

ble (Haugtvedt & Petty, 1992) and to better predict behaviour (Barden

& Petty, 2008).

2.3 Correspondence of cognitive and affective

attitude components

Three aspects of the correspondence of cognitive and affective atti-

tude components have been used as predictors of attitudes strength:

felt ambivalence, potential ambivalence, and inconsistency. Atti-

tudinal ambivalence focuses on differences between positive and
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negative evaluations of an attitude object. Greater ambivalence is

generally associated with less stable attitudes and weaker attitude–

behaviour relationships. Cooke and Sheeran (2004) reported a sig-

nificant effect of ambivalence on the attitude–behaviour relationship

across six studies, although the average effect size was small. It is pos-

sible to distinguishmeasures of ambivalence along a number of dimen-

sions. These include the nature of the differently valenced evaluations

(e.g., overall, cognitive, affective, cognitive-affective) and whether the

measure is meta-judgmental or operative (Conner & Sparks, 2002).

Felt ambivalence focuses on meta-judgmental awareness of difference

between positive and negative evaluations and is tapped by self-report

measures (Conner & Sparks, 2002). In contrast, potential ambivalence

directly measures the positive and negative evaluations of an attitude

object and combines them (Conner & Sparks, 2002; Thompson et al.,

1995) into anoperativemeasureof ambivalence. Previous researchhas

shown measures of felt ambivalence to be less consistent moderators

of attitude stability and attitude–behaviour relationships compared to

operative measures of ambivalence (Conner & Armitage, 2008). This

may be because felt ambivalence can prompt a re-evaluation of atti-

tudes and even behaviour (van Harreveld et al., 2009).

In relation to cognitive and affective components of attitudes (the

focus here), felt ambivalence refers to perceived differences between

cognitive and affective attitudes, while potential ambivalence refers

to cognitive and affective evaluations of an attitude object that are

oppositely valenced (Conneret al., 2021). Relatedly, cognitive-affective

inconsistency is the absolute difference between the cognitive and

affective evaluations of an attitude object (irrespective of whether

these evaluations are oppositely valenced or not). Conner et al. (2021)

found that a measure of (cognitive-affective) inconsistency, derived

from bipolar measures of cognitive and affective attitudes, moder-

ated the attitude–behaviour relationship, and was a stronger mod-

erator than (cognitive-affective) potential ambivalence. Higher levels

of (cognitive-affective) potential ambivalence and inconsistency were

both associated with weaker attitude–behaviour relationships (Con-

ner et al., 2021). There appear to be few tests of (cognitive-affective)

inconsistency as a predictor of attitude stability (see Chaiken et al.,

1995).

The different indicators of attitude strength discussed above are

generally considered to be both conceptually and empirically distinct

(Luttrell & Sawicki, 2020). Correlations and confirmatory factor analy-

ses support the idea that each constitutes its own latent factor (Kros-

nick et al., 1993; Lavine et al., 1998), although they are intercorrelated.

However, there are only a limited number of studies that examine the

effects of more than one predictor of attitude strength at a time and

the impact onmore thanone feature of attitude strength (Bassili, 1996;

Luttrell & Togans, 2021; Prislin, 1996; see also Philipp-Muller et al.,

2020 on predicting intentions). Studies looking at more than one pre-

dictor and more than one feature of attitude strength offer the oppor-

tunity to compare effects without the potential confounding factors

that limit between study comparisons (e.g., sample, behaviour or mea-

sure differences). Such studies also allow exploration of the simulta-

neous effects of different predictors of attitude strength in order to

assess if particular predictors dominate in their impact on the stabil-

ity of attitudes and the attitude–behaviour relationship. The current

study therefore sought to test the effects of a number of predictors of

attitude strength, both individually and simultaneously, on attitude sta-

bility and the attitude–behaviour relationship within the same sample

across a common set of behaviours.

3 ATTITUDE STABILITY AS A MODERATOR OF

THE ATTITUDE–BEHAVIOUR RELATIONSHIP

As noted earlier, temporal stability of attitudes and the impact of atti-

tudes on behaviour are not unrelated defining features of attitude

strength. In particular, the attitude temporal stability is onemechanism

via which strong attitudes may better predict behaviour (i.e., the pre-

diction explanation; Fabrigar et al., 2005). A number of previous stud-

ies support this prediction (Davidson& Jaccard, 1979; Schwartz, 1978;

see also Glasman & Albarracín, 2006). For example, one recent study

(Conner et al., 2022) showed, across three studies with 2–4 waves of

data collection (separating out stability measures frommeasures used

to tap the attitude–behaviour relationship), that more stable attitudes

were more predictive of subsequent behaviour. Another recent study

indicated that attitudes that are temporally stable may even predict

behaviour over periods as long as 10 years (Conner & Norman, 2020).

The current research provides a further test of the extent towhich sta-

ble attitudes are more predictive of behaviour. More importantly, the

current research also explored whether any effects of each predictor

of attitude strength on the attitude–behaviour relationship could be

explained (i.e.,mediated) by effects on attitude stability. Specifically,we

tested if themoderating effect of eachpredictor of attitude strengthon

the attitude–behaviour relationshipwas attenuated by also controlling

for attitude stability and the interaction between stability and attitude

(i.e., whether attitude stability mediates the moderating effect of atti-

tude strength predictors on attitude–behaviour relationships). A simi-

lar approach to examining if intention stability mediated the effects of

moderators of the intention–behaviour relationship was reported by

Sheeran and Abraham (2003).

4 EXAMINING EFFECTS IN A

MULTI-BEHAVIOUR DESIGN

A final aspect of the current research was exploration of the effects

of predictors of attitude strength on defining features of attitude

strength using amulti-behaviour design. The set of behaviours focused

on were the six recommended by the World Health Organization as

evidenced to affect SARS-CoV-2 transmission (seeWHO, 2020). As the

focus was on general relationships for attitudes across a set of related

behaviours, we examined them simultaneously using a within-person

approach based on hierarchical linear modelling (i.e., behaviours clus-

tered within individuals). Such a within-person approach may be con-

sidered more appropriate in relation to the current aims compared

to a between-persons approach that examines rank congruence, for

example, whether those with highest levels of an attitude towards a
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behaviour are also thosewith the highest levels of that behaviour. Such

an approach has also been used in relation to examining SARS-CoV-2

transmission behaviours (Schüz et al., 2021) and also attitude stability

effects (e.g., Conner et al., 2022, Study 2) in other studies.

5 SUMMARY OF STUDY AIMS

The present research aimed to: (1) assess the relationships among atti-

tude certainty, attitude importance, moral basis of attitude, attitude

subjective knowledge, attitude elaboration, cognitive-affective felt

ambivalence, cognitive-affective potential ambivalence and cognitive-

affective inconsistency as predictors of attitude strength (i.e., tapped

by attitude stability, attitude–behaviour relations) in a nationally rep-

resentative sample across multiple behaviours; (2) assess the individ-

ual and simultaneous effects of these predictors of attitude strength

on two defining features of attitude strength (i.e., stability of atti-

tudes; attitude–behaviour relationship); and (3) assess if the effects

of these predictors of attitude strength on the attitude–behaviour

relationship are mediated when controlling for attitude stability

effects.

6 METHODS

The data including a codebook for variables is located at: https://osf.io/

c5s42/?view_only=e27e069ff36443e8b1bd61d8c0f4314f. Table S1

provides further details (definitions, origin) of our attitude strength

measures.

6.1 Participants and procedure

Given the complexity of estimating power in multi-level analyses and

logistic regressions we relied on the 10:1 ratio of cases to predictors

‘rule of thumb’ (Peduzzi et al., 1996) to provide an adequate power.

Withamaximumof19predictors thiswould require aminimumof least

190 participants. Participants were recruited using Prolific (prolific.co)

and completed online surveys hosted on Qualtrics at three time points

(T1, T2, T3) each separated by 1month starting inDecember 2020.We

used quota sampling to recruit participants (among individuals signed

up to Prolific) who were representative of the UK adult population

in terms of years of age (18–24: 12.0% (UK)/11.6% (study sample),

25–34: 17.0% (UK)/16.8% (study sample), 35–44: 17.7% (UK)/19.8%

(study sample), 45–54: 17.6% (UK)/15.7% (study sample), 55+: 35.7%

(UK)/34.6% (study sample); Office for National Statistics, 2020), sex

(females: 50.6% (UK)/51.4% (study sample); Office for National Statis-

tics, 2020) and ethnicity (non-white:15.0% (UK)/18.1% (study sample);

gov.uk, 2020). Participants first read an information sheet and pro-

vided consent before starting the survey. The University of Sheffield

Research Ethics Committee provided approval for the study (ref.

037341). In total, 602 participants started the study, and 477 com-

pleted allmeasures andwere analysed. The retained samplewereolder

than those not analysed (M = 47.67.52, SD = 14.99 vs. M = 36.50,

SD = 14.83, F(1,600) = 47.26, p < .001) but otherwise comparable on

reported variables.

6.2 Measures

Prolific records provided participants’ age (in years), sex (0 = male,

1 = female) and ethnicity (0 = non-white, 1 = white). The T1 ques-

tionnaires comprised measures in relation to each of six WHO rec-

ommended COVID-19 protection behaviours: wearing a face cover-

ing in public places; maintaining social distancing of at least 1 metre;

hand sanitizing regularly; cleaning surfaces regularly; covering your

mouth/nose when coughing/sneezing. The full list of items is provided

in the codebook on the OSF site. Participants completed measures for

each COVID-19 protection behaviour to assess: attitudes (six items per

behaviour, for example, ‘My wearing a face covering in public places

in the next month would be: Unpleasant—Pleasant; Disagreeable—

Agreeable; Useless—Useful; Harmful—Beneficial; Negative—Positive;

Bad—Good’; all scored 1–7; Cronbach’s α = .81 to .91; items averaged

for each behaviour), attitude certainty (two items; e.g., ‘How certain

are you about what you think about wearing a face covering in pub-

lic places? Not at all certain—Extremely certain’; ‘How certain are you

aboutwhat you feel aboutwearing a face covering in public places?Not

at all certain—Extremely certain’; scored 1–7; r’s = .76 to .88; items

averaged for each behaviour), attitude importance (two items; e.g., ‘How

important is wearing a face covering in public places to you? Not at

all important—Extremely important’; ‘How deeply do you care about

wearing a face covering in public places? Not at all deeply—Extremely

deeply’; scored1–7; r’s= .72 to .93; items averaged for eachbehaviour),

attitude subjective knowledge (one item; e.g., ‘How much do you know

about the reasons/evidence for why you should wear a face cover-

ing in public places? A little—A lot’; scored 1–7), moral basis of atti-

tude (one item; e.g., ‘Morally, wearing a face covering in public places

is the right thing to do? Strongly disagree—Strongly agree’; scored 1–

7), attitudinal elaboration (one item; e.g., ‘How much thought have you

given to whether or not to wear a face covering in public places? No

thought—A lot of thought’; scored 1–7), felt ambivalence (two items,

e.g., ‘In relation to wearing a face covering in public placesmy thoughts

are: Not at all conflicted—Very conflicted’; ‘In relation to wearing a

face covering in public places my feelings are: Not at all conflicted—

Very conflicted’; scored 1–7; r’s = .85 to .93; items averaged for each

behaviour). Potential (cognitive-affective) ambivalence was computed

basedon the cognitive (e.g., ‘Mywearing a face covering in public places

in the next month would be: Useless—Useful; Harmful—Beneficial;

r= .67 across behaviours) and affective (e.g., ‘My wearing a face cover-

ing in public places in the next month would be: Unpleasant-Pleasant;

Disagreeable-Agreeable; r= .87 across behaviours) attitude responses.

When responses were oppositely valenced (i.e., different sides of the

mid-point) they were scored as ambivalent (scored 1); when responses

were not oppositely valenced they were scored as univalent (see Con-

ner et al., 2021). Table S2 provides details of the results when using

the continuous measure of cognitive-affective potential ambivalence
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reportedbyConner et al. (2021). Inconsistency (cognitive-affective)was

computed as the absolute difference between the responses to the

mean of the two cognitive and two affective attitude measures (range

0–6; similar to that used by Conner et al., 2021).

At T2 the same measure of attitudes (six items per behaviour, Cron-

bach’s α = .79 to .91; items averaged for each behaviour) was taken.

A measure of attitude stability for each behaviour, which was consis-

tent with other research (e.g., Conner et al., 2000; Sheeran & Abra-

ham, 2003), was computed based on four indices: (1) the within-

person correlation between attitude items at T1 and T2; (2) the sum

of the absolute difference between attitude items at T1 and T2; (3)

the absolute difference between the mean of attitude items at T1

and T2; and (4) the number of attitude items that exhibited change

between T1 and T2. Each measure was standardized and averaged

for each behaviour (αs = .82 to .85). The measure was highly skewed

towards high stability. Therefore, for all analyses, attitude stability

was dichotomized at the median (0 = low stability; 1 = high sta-

bility), although the effects for using an alternative split (maximum

stability vs. other levels of stability) were very similar (Tables S3

and S4).

Measures of behaviour were taken at T2 and T3. These were based

on ameasure of performanceof the protectionbehaviour (e.g., ‘Towhat

extent have you done each of the behaviours listed below over the past

month?—Worn a face covering in public places, Not at all—All the time’;

scored 1–7) and performance of the corresponding risk behaviour (e.g.,

‘Towhat extent have you done each of the behaviours listed belowover

the pastmonth?—Notworn a face covering in public places, Not at all—

All the time’; scored1–7). After reversing the second item the twomea-

sures were averaged (r = .74, .72 for T2 and T3, respectively). How-

ever, this measure was highly skewed towards full compliance (47.5%

of responses were scored 7). We therefore dichotomized the measure

into full compliance (scored 1) and less than full compliance (scored 0)

as full compliancewas the focus of health advice. It is worth noting that

this coincides with a median split. The effects for using an alternative

split (behaviour abovemid-point vs. other levels of behaviour; 90.0%of

responses in first category) were very similar (Tables S3 and S4).

7 RESULTS

Analyseswere conducted in SPSS (version 24, SPSS Inc.) andHLM (ver-

sion 7, SSI). Participants with missing data on demographic variables

or missing for one behaviour were excluded. Table 1 reports means,

standard deviations and correlations among variables across the 477

participants (averaged across behaviours). All measures had reason-

able variance. Attitude (T1)was significantly correlatedwith behaviour

(T2). All predictors of attitude strength had significant positive correla-

tionswith attitude stability and behaviour (T2), apart from felt ambiva-

lence, potential ambivalence and inconsistency, which had significant

negative correlations with attitude stability and behaviour The pre-

dictors of attitude strength were moderately strongly intercorrelated

with one another with the strongest relationship being between atti-

tude certainty and importance.

7.1 Predicting attitude stability

Table 2 (left-hand panel) reports the (multi-level) regression analyses

of the relationships between individual predictors of attitude strength

and attitude stability (dependent variable). The regression analyses

used Hierarchical Linear Modelling in HLM7 (Raudenbush & Bryk,

2002) with fixed slopes given the limited number of behaviours and

Bernoulli regressions given the outcomes were dichotomies. Variables

were grand-mean centred. For each variablewe report unstandardized

coefficients, standard errors, odds ratios and significance (all based

on the population-average model with robust standard errors). These

analyses control for the fact that measures are taken in relation to

multiple behaviours (i.e., total of 3210 person-behaviour data points

spread across 477 individuals), but broadly parallel the findings in the

simple correlations (Table 1). Attitude certainty, attitude importance,

attitude subjective knowledge and moral basis of attitude were each

significantly positively related to attitude stability (i.e., greater atti-

tude certainty, attitude importance, attitude subjective knowledge and

moral basis of attitude were each associated with higher attitude sta-

bility). In addition, felt ambivalence, potential ambivalence and incon-

sistency (of cognitive-affective attitudes) were each significantly nega-

tively related to attitude stability (i.e., greater felt ambivalence, poten-

tial ambivalence and inconsistency were each associated with lower

attitude stability). Attitude elaborationwas non-significantly positively

related to attitude stability.

Table 3 (left-hand panel) shows the effects of considering all the

predictors of attitude stability simultaneously. In these analyses, atti-

tude certainty, attitude importance, attitude subjective knowledge and

moral basis of attitude remained significantly positively related to

attitude stability, while felt ambivalence and inconsistency remained

significantly negatively related to attitude stability. The effect for

potential ambivalence became non-significant, while the previously

non-significant positive effect for attitude elaboration remained non-

significant. Attitude importance had the strongest effect on attitude

stability when predictors were considered simultaneously (Table 3,

left-hand panel).

7.2 Moderation of the attitude–behaviour

relationship

Table 2 (right-hand panel, step 1) reports the (multi-level) moderated

regression analyses. These moderated regression analyses test the

extent to which each predictor of attitude strength moderates the

impact of attitude at T1 on behaviour at T2 (i.e., the significance of the

interaction after controlling for attitude and the predictor of attitude

strength). Variables were mean-centred before computing interaction

terms (Aiken & West, 1991). Attitude certainty, attitude importance,

attitude subjective knowledge, and moral basis of attitude each had

significant positive interactions with attitude (controlling for attitude

and the predictor of attitude strength) when predicting behaviour.

In addition, felt ambivalence and inconsistency each had significant

negative interactions with attitude (controlling for attitude and the



6 CONNER ET AL.

TABLE 1 Means, standard deviations and intercorrelation of measures (N= 477 participants)

B T2 A ASTAB CERT IMP KNOW MORAL ELAB FAMB PAMB INCON

Behaviour (BT2) 1.000 0.307 0.241 0.327 0.387 0.230 0.306 0.113 −0.198 −0.063 −0.089

Attitude (A) 1.000 0.494 0.514 0.782 0.408 0.745 0.091 −0.428 −0.316 −0.328

Attitude Stability

(ASTAB)

1.000 0.376 0.418 0.288 0.355 0.07 −0.336 −0.180 −0.221

Attitude Certainty

(CERT)

1.000 0.605 0.526 0.477 0.190 −0.515 −0.154 −0.109

Attitude Importance

(IMP)

1.000 0.441 0.774 0.207 −0.405 −0.129 −0.086

Attitude Subjective

Knowledge (KNOW)

1.000 0.383 0.245 −0.304 −0.094 −0.065

Moral Basis of Attitude

(MORAL)

1.000 0.118 −0.334 −0.065 0.023+

Attitude Elaboration

(ELAB)

1.000 0.060 −0.013+ 0.002+

(Cognitive-Affective) Felt

Ambivalence (FAMB)

1.000 0.185 0.120

(Cognitive-Affective)

Potential Ambivalence

(PAMB)

1.000 0.611

(Cognitive-Affective)

Inconsistency (INCON)

1.000

M 0.475 6.065 0.551 6.306 5.969 6.168 6.368 4.842 2.051 −1.317 1.211

SD 0.499 1.070 0.942 1.053 1.439 1.050 1.198 1.990 1.596 0.649 1.230

Note: p< .001 for all except+. Analyses do not take account of difference between behaviours.

predictor of attitude strength) when predicting behaviour. There

was no evidence of significant moderation for attitude elaboration

and potential ambivalence. Attitude importance had the strongest

moderation effect when the predictors of attitude strength were

considered individually (Table 2).

Attitude stability also significantly moderated the attitude–

behaviour relationship (Table 2, step 1, right-hand panel). However,

the effect of attitude stability on attenuating the effects of other

moderators was generally modest (Table 2, step 2, right-hand panel)

with only the attitude subjective knowledge, moral basis of attitude,

and felt ambivalence interaction effects changing from significant (step

1) to non-significant (step 2) after controlling for attitude stability and

the interaction between attitude and attitude stability. A one-tailed

Z-test was computed comparing the change in the unstandardized

coefficients for the interaction between a moderator and attitude

when controlling for the effects of attitude stability (step 2) or not

(step 1). This indicated that the reduction in the unstandardized

coefficients for the interaction was only significant for inconsistency

(Z = 1.690, p = .046; largest other value for attitude importance,

Z= 1.320, p= .093).

Simple slopes analyseswereused to test thedirectionofmoderation

effects (Preacher, Model 1 at http://www.quantpsy.org/interact/hlm2.

htm). This showed that as attitude stability, attitude certainty, attitude

importance, attitude subjective knowledge and moral basis of attitude

increased from low (M-1SD), to moderate (M) and to high (M+1SD)

then the impact of attitude at T1 on behaviour at T2 also increased

(Table 4). This supports the view that increasing attitude stability, atti-

tude certainty, attitude importance, attitude subjective knowledge,

and moral basis of attitude were associated with increasing attitude–

behaviour relationships. Simple slopes analyses further showed that

as felt ambivalence and inconsistency increased from low (M-1SD), to

moderate (M) and to high (M+1SD) then the impact of T1 attitude on

T2 behaviour decreased (Table 4). This supports the view that increas-

ing felt ambivalence and inconsistency were associated with decreas-

ing attitude–behaviour relationships.

Table 3 (step 1, right-hand panel) showed that only the moderating

effects for attitude importance (p < .001) and inconsistency (p < .05)

on theattitude–behaviour relationship remainedwhenall predictorsof

attitude strength were considered simultaneously. When also control-

ling for attitude stability (Table 3, step 2, right-hand panel) this anal-

ysis showed that only the moderating effect for attitude importance

(p < .01) on the attitude–behaviour relationship remained significant

along with attitude stability (p < .001). However, controlling for atti-

tude stability did not significantly attenuate the moderating effects of

either attitude importance or inconsistency (Zs< 0.343, ps> .366).

Repeating the analyses of the attitude–behaviour relationship

reported in Tables 2 and 3 when using behaviour assessed at T3 was

used to test the robustness of the findings and to ensure that any

effects observed for attitude stability were not attributable to this

measure, including an attitude measure taken at the same time as the
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TABLE 2 Moderated hierarchical regression of attitude stability and T2 behaviour onto T1 attitude and individual T1moderators, plus

interactions (N= 3210; 477 participants)

T2 behaviour

Attitude stability Step 1 Step 2

Predictors B SE OR B SE OR B SE OR

Attitude stability 0.684*** 0.066 1.981 –

Attitude – 0.298** 0.095 1.347 –

Attitude stability – 0.472*** 0.120 1.602 –

Attitude×Attitude stability –

Attitude certainty

Attitude – 0.401*** 0.049 1.494 0.443*** 0.064 1.558

Attitude certainty 0.812*** 0.058 2.252 0.598*** 0.067 1.818 0.548*** 0.069 1.703

Attitude×Attitude certainty – 0.143*** 0.036 1.153 0.108** 0.039 1.114

Attitude stability – – 0.203* 0.094 1.224

Attitude×Attitude stability – – 0.321** 0.113 1.378

Attitude importance

Attitude – 0.095 0.069 1.100 0.126 0.079 1.134

Attitude importance 0.732*** 0.041 2.079 0.817*** 0.062 2.263 0.790*** 0.063 2.204

Attitude×Attitude importance – 0.127*** 0.022 1.136 0.082** 0.026 1.086

Attitude stability – – 0.152 0.102 1.164

Attitude×Attitude stability – – 0.464** 0.150 1.590

Attitude subjective knowledge

Attitude – 0.596*** 0.050 1.815 0.629*** 0.065 1.875

Attitude subjective knowledge 0.576*** 0.047 1.779 0.220*** 0.044 1.246 0.189*** 0.044 1.208

Attitude×Attitude subjective knowledge – 0.084* 0.035 1.088 0.051 0.035 1.053

Attitude stability – – 0.269** 0.095 1.309

Attitude×Attitude stability – – 0.423*** 0.120 1.527

Moral basis of attitude

Attitude – 0.380*** 0.064 1.462 0.406*** 0.079 1.501

Moral basis of attitude 0.736*** 0.065 2.088 0.580*** 0.091 1.786 0.542*** 0.089 1.719

Attitude×Moral basis of attitude – 0.100** 0.031 1.105 0.049 0.034 1.051

Attitude stability – – 0.244* 0.099 1.276

Attitude×Attitude stability – – 0.507*** 0.141 1.660

Attitude elaboration

Attitude – 0.634*** 0.08- 1.887 0.680*** 0.066 1.974

Attitude elaboration 0.027 0.022 1.027 0.079*** 0.023 1.082 0.082** 0.023 1.085

Attitude×Attitude elaboration – −0.031 0.028 0.969 −0.028 0.024 0.972

Attitude stability – - 0.294** 0.096 1.342

Attitude×Attitude stability – – 0.482*** 0.121 1.620

(Cognitive-Affective) felt ambivalence

Attitude – 0.600*** 0.054 1.822 0.637*** 0.066 1.890

Felt ambivalence −0.449*** 0.039 0.638 −0.116*** 0.033 0.891 −0.091** 0.032 0.913

Attitude× Felt ambivalence – −0.060* 0.025 0.942 −0.032 0.024 0.968

Attitude Stability – – 0.264** 0.094 1.303

Attitude×Attitude stability – – 0.423*** 0.119 1.526

(Continues)
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TABLE 2 (Continued)

T2 behaviour

Attitude stability Step 1 Step 2

Predictors B SE OR B SE OR B SE OR

(Cognitive-Affective) potential ambivalence

Attitude – 0.723*** 0.054 2.061 0.783*** 0.074 2.188

Potential ambivalence −1.373*** 0.150 0.253 0.566* 0.252 1.762 0.802** 0.259 2.231

Attitude× Potential ambivalence – −0.032 0.202 0.969 0.184 0.195 1.203

Attitude stability – – 0.291** 0.097 1.338

Attitude×Attitude stability – – 0.521*** 0.131 1.684

(Cognitive-Affective) inconsistency

Attitude – 0.707*** 0.062 2.028 0.856*** 0.100 2.354

Inconsistency −0.378*** 0.042 0.685 0.095* 0.039 1.100 0.190*** 0.046 1.209

Attitude× Inconsistency – −0.161*** 0.041 0.852 −0.090* 0.043 0.914

Attitude Stability – – 0.248* 0.106 1.281

Attitude×Attitude stability – – 0.652*** 0.171 1.919

Note: For predictions of attitude stability: attitude certainty, −2 Log-likelihood = −4473.2; attitude importance, −2 Log-likelihood = −4521.4; attitude sub-

jective knowledge, −2 Log-likelihood = −4431.2; moral basis of attitude, −2 Log-likelihood = −4554.0; attitude elaboration, −2 Log-likelihood = −4419.2;

felt ambivalence, −2 Log-likelihood = −4449.7; potential ambivalence, −2 Log-likelihood = −4410.8; inconsistency, −2 Log-likelihood = −4418.6. For

predictions of behaviour: attitude stability, −2 Log-likelihood = −4444.3; attitude certainty, step 1, −2 Log-likelihood = −4469.7, step 2, −2 Log-

likelihood = −4464.9; attitude importance, step 1: −2 Log-likelihood = −4478.4, step 2: −2 Log-likelihood = −4490.2; attitude subjective knowledge,

step 1, −2 Log-likelihood = −4446.8, step 2, −2 Log-likelihood = −4447.8; moral basis of attitude, step 1, −2 Log-likelihood = −4488.2, step 2, −2 Log-

likelihood = −4490.8; attitude elaboration, step 1, −2 Log-likelihood = −4458.8, step 2, −2 Log-likelihood = −4454.1; felt ambivalence, step 1, −2 Log-

likelihood=−4447.8, step 2,−2 Log-likelihood=−4448.6; potential ambivalence, step 1,−2 Log-likelihood=−4463.4, step 2,−2 Log-likelihood=−4452.2;

inconsistency, step 1,−2 Log-likelihood=−4468.0, step 2,−2 Log-likelihood=−4465.6.

*p< .05.

**p< .01.

***p< .001.

behaviour measure (i.e., at T2). Considering the attitude strength vari-

ables individually (Table S5) produced results thatwere similar to those

reported in Table 2. The only difference was that attitude subjective

knowledge was no longer a significant moderator, while attitude elab-

oration became a significant negative moderator of the attitudeT1–

behaviourT3 relationship (both effects became non-significant when

controlling for attitude stability effects). Considering the attitude

strength variables in combination (Table S6) produced results that

were similar to those reported in Table 3. The only difference was that

felt ambivalence became a significant negative moderator, while the

moderation effect for inconsistency became non-significant in relation

to the attitudeT1–behaviourT3 relationship. Attitude importance was a

significant positivemoderator in these analyses and remained sowhen

controlling for the effects of attitude stability (a significant negative

moderation effect for felt ambivalence also remained).

8 DISCUSSION

8.1 Summary of the main findings

Our three aims were to: (1) assess the relationships among predictors

of attitude strength; (2) assess (individual and simultaneous) effects

of predictors of attitude strength on stability of attitudes and the

attitude–behaviour relationship; and (3) test the attenuating effect

of controlling for attitude stability effects on the power of predic-

tors of attitude strength to moderate the attitude–behaviour relation-

ship. In relation to these three aims, the current research indicates a

number of notable findings. First, in relation to assessing the relation-

ships among the eight predictors of attitude strength, correlations indi-

cated varying degrees of overlap (Table 1). Strong overlap was notable

between attitude certainty and attitude importance and subjective

knowledge, plus between attitude importance and the moral basis

of attitude, and also between (cognitive-affective) potential ambiva-

lence and inconsistency. Weaker overlap was apparent between the

measures of attitude certainty, attitude importance, attitude subjec-

tive knowledge, moral basis of attitude and felt ambivalence, and the

measures of potential ambivalence and inconsistency. These relation-

ships are in line with previous confirmatory factor analyses on the

predictors of attitude strength indicating that, while intercorrelated,

they are empirically distinct (Krosnick et al., 1993; Lavine et al., 1998).

Simple correlations also indicated that all eight predictors of attitude

strength were significantly correlated with the measure of attitude

stability, although the magnitude of the correlation was more mod-

est for attitude elaboration aswell as for (cognitive-affective) potential

ambivalence.
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TABLE 3 Moderated hierarchical regression of attitude stability and T2 behaviour onto predictors (N= 3210; 477 participants)

T2 behaviour

Attitude stability Step 1 Step 2

Predictors B SE OR B SE OR B SE OR

Attitude – 0.111 0.112 1.118 0.195 0.121 1.216

Attitude Certainty 0.205** 0.075 1.228 0.253** 0.078 1.287 0.238** 0.078 1.269

Attitude×Attitude certainty – 0.035 0.049 1.036 0.021 0.052 1.021

Attitude importance 0.354*** 0.063 1.426 0.644*** 0.072 1.904 0.634*** 0.073 1.884

Attitude×Attitude importance – 0.159*** 0.046 1.173 0.139** 0.047 1.149

Attitude subjective knowledge 0.159** 0.056 1.172 0.033 0.053 0.968 −0.043 0.052 0.958

Attitude×Attitude subjective knowledge – 0.063 0.039 1.065 0.061 0.040 1.063

Moral basis of attitude 0.215** 0.065 1.239 0.146 0.076 1.157 0.125 0.076 1.133

Attitude×Moral basis of attitude – −0.062 0.044 0.940 −0.073 0.044 0.930

Attitude elaboration −0.018 0.024 0.982 0.005 0.026 1.005 0.008 0.026 1.008

Attitude×Attitude elaboration – −0.014 0.030 0.986 −0.013 0.030 0.987

Felt ambivalence −0.196*** 0.035 0.822 0.028 0.035 1.029 0.036 0.035 1.037

Attitude× Felt ambivalence – −0.031 0.029 0.969 −0.023 0.030 0.977

Potential ambivalence −0.267 0.203 0.766 0.237 0.318 1.267 0.255 0.320 1.291

Attitude× Potential ambivalence – 0.249 0.249 1.282 0.314 0.256 1.369

Inconsistency −0.316*** 0.052 0.729 0.028 0.055 1.028 0.071 0.057 1.073

Attitude× Inconsistency – −0.105* 0.053 0.901 −0.079 0.054 0.924

Attitude stability – – 0.125 0.104 1.133

Attitude×Attitude stability – – 0.454** 0.164 1.574

Note: For attitude stability,−2 Log-likelihood=−4601.4. For T2 behaviour, step 1,−2 Log-likelihood=−4512.8, step 2:−2 Log-likelihood=−4525.6.

*p< .05.

**p< .01.

***p< .001.

TABLE 4 Summary of the simple slopes analyses predicting T2 behaviour from T1 attitude at low (M – 1SD), medium (M) and high (M= 1SD)

levels of themoderators (N= 3210; 477 participants)

Effects of T1 attitude on T2 behaviour at different levels of moderator

Low Medium High

Moderator B SE B SE B SE

Attitude stability 0.448*** 0.0512 0.684*** 0.0656 0.919*** 0.1149

Attitude certainty 0.249*** 0.0623 0.401*** 0.0478 0.554*** 0.0610

Attitude importance −0.089 0.0660 0.095 0.0695 0.279** 0.0851

Attitude subjective knowledge 0.507*** 0.0543 0.596*** 0.0500 0.685*** 0.0694

Moral basis of attitude 0.262*** 0.0758 0.380*** 0.0640 0.498*** 0.0712

Felt ambivalence 0.696*** 0.0767 0.600*** 0.0543 0.504*** 0.0567

Inconsistency 0.903*** 0.0800 0.707*** 0.0625 0.511*** 0.0797

**p< .01.

***p< .001.

Second, in relation to the effects of the predictors of attitude

strength on the stability of attitudes, simple correlations (Table 1)

and individual analyses (Table 2) both indicated significant effects

for all variables except attitude elaboration. Increasing attitude cer-

tainty, attitude importance, attitude subjective knowledge, and moral

basis of attitude and decreasing felt ambivalence, potential ambiva-

lence and inconsistency were individually associated with attitudes

being more stable. Similar individual effects on attitude stability have
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been reported for attitude certainty (Bassili, 1996), attitude impor-

tance (Krosnick, 1988), attitude subjective knowledge (Bartle, 2000),

moral basis of attitude (Luttrell & Togans, 2021), and felt ambivalence

(Conner & Armitage, 2008). There have been fewer tests of the indi-

vidual effects of potential ambivalence (Conner & Armitage, 2008),

potential cognitive-affective ambivalence and inconsistency in partic-

ular (Conner et al., 2021) on attitude stability. Haugtvedt and Petty

(1992) found attitude elaboration to be significantly related to attitude

stability, inconsistentwith the current null findings, although they used

an operativemeasure of elaboration.

Simultaneous consideration of these different predictors of atti-

tude strength indicated that the pattern of prediction remained

(Table 3), although (cognitive-affective) potential ambivalence became

non-significant. It would be useful for future research to directly com-

pare the simultaneous impact of these (and other) predictors of atti-

tude strength using both meta-judgmental and operative measures

where feasible on different measures of stability of attitudes (see

Bassili, 1996). The strongest predictor of attitude stability in the simul-

taneous analyses presented here (Table 3) was attitude importance

supporting claims that it is a key predictor of attitude strength (Howe

&Krosnick, 2017).

In relation to the effects of the predictors of attitude strength on

the attitude–behaviour relationship, increasing attitude certainty, atti-

tude importance, attitude subjective knowledge, moral basis of atti-

tude and decreasing felt ambivalence and (cognitive-affective) incon-

sistencywere shown tobe individually associatedwith stronger effects

of attitude on subsequent behaviour (Table 2). This is consistent with

previous research on attitude certainty (Fazio &Zanna, 1978;Warland

& Sample, 1973), attitude importance (Bolson, 2013; Kokkinaki & Lunt,

1997; Ziegler & Schlett, 2016), attitude subjective knowledge (David-

son et al., 1985), moral basis of attitude (Judge et al., 2012; Skitka

& Bauman, 2008), felt ambivalence (Conner & Armitage, 2008), and

(cognitive-affective) inconsistency (Conner et al., 2021). The lack of a

moderating effect for potential (cognitive-affective) ambivalence was

inconsistent with findings reported by Conner et al. (2021), although

their effects were only significant in one of three studies presented.

The lack of a significant effect for attitude elaboration is inconsistent

with previous research showing higher elaboration being associated

with stronger attitude–behaviour relationships (Barden&Petty, 2008).

The current study and that of Barden and Petty (2008) differ in rela-

tion to the use of a meta-judgmental versus operative measure of atti-

tude elaboration. Future research could usefully further systematically

explore the effects of meta-judgmental versus operative measures of

attitude elaboration on different defining features of attitude strength.

The current research extends previous work by showing that con-

sideration of these predictors of attitude strength simultaneously indi-

cated that only attitude importance and (cognitive-affective) inconsis-

tency were significant moderators of the attitude–behaviour relation-

ship (Table 3). Notably the effects for inconsistency (but not impor-

tance) became non-significant when also controlling for the effects of

attitude stability. These findings need to be confirmed in future stud-

ies but support the view that attitude importance in particular is the

dominant predictor of attitude strength (Howe & Krosnick, 2017) as

tapped by the impact of a strong attitude on subsequent behaviour. It is

worth noting that attitude importancewas also a significantmoderator

(alongside felt ambivalence)whenpredictingbehaviourover a2-month

time period (i.e., at T3; Table S6).

Third, in relation to our aim to assess if the effects of these pre-

dictors of attitude strength on the attitude–behaviour relationship is

attenuated (or mediated) by controlling for attitude stability effects,

the findings were mainly negative. Controlling for attitude stabil-

ity effects only significantly attenuated the moderation effect for

(cognitive-affective) inconsistency on the attitude–behaviour relation-

ship, although a significant effect remained (Table 2). This suggests

that the effects of these various predictors of attitude strength (i.e.,

attitude certainty, attitude importance, attitude subjective knowledge,

moral basis of attitude, felt ambivalence, cognitive-affective inconsis-

tency) do not mainly have their effect on moderating the attitude–

behaviour relationship through attenuating the stability of attitudes. It

may be that other mechanisms account for these effects on attitude–

behaviour relationships (e.g., changing perceptions of the attitude

object; Fabrigar et al., 2005). Nevertheless, we did observe a strong

effect for attitude stability on the attitude–behaviour relationship (in

both individual and simultaneous analyses) supporting previous stud-

ies on this issue (e.g., Conner et al., 2022; see review by Glasman &

Albarracín, 2006). More stable attitudes were stronger predictors of

later behaviour and this effect was replicated in predicting behaviour

at T3 (Tables S5 and S6)when the attitude stability and behaviourmea-

sures did not share a data collection time point (i.e., T2).

8.2 Implications in relation to covid-protection

behaviours and other attitude objects

The principal implications of the current research are in relation to

Covid-protection behaviours. The findings support the power of atti-

tude towards these behaviours in predicting engagement with these

behaviours, particularly when these attitudes are strong as indicated

by greater stability, importance, certainty, subjective knowledge and

moral basis and have less felt ambivalence and inconsistency. In terms

of promoting these behaviours, that might suggest the value of target-

ing both attitudes and these predictors of attitude strength—especially

the importance of these behaviours.

It is less clear the extent to which these findings would general-

ize to other related or unrelated behaviours or non-behaviour atti-

tude objects more generally (e.g., is importance the key strength vari-

able for other attitude objects?). Covid-protection behaviours may

be seen as controversial and attitudes towards such behaviours plus

the predictors of the strength of such attitudes may therefore pos-

sess unique characteristics not shared with other attitude objects.

We are not aware of research systematically examining variation in

the effects of predictors of attitude strength across different attitude

objects. More narrowly in relation to attitudes towards behaviours,

Fishbein and Ajzen’s (2010) work suggests that the impact of attitudes

(alongside other predictors) on intentions and behaviour may vary

across both behaviours and populations and therefore needs to be
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determined empirically. Future research might usefully assess the

extent to which the effects of individual and combined predictors of

attitude strength show similar variation across attitude objects and

perhaps populations and the key characteristics determining any such

variation.

8.3 Strengths and weaknesses

There are a number of strengths and weaknesses to the reported

research. Strengths include the test of eight separate predictors of

attitude strength in relation to two different defining features of atti-

tude strength in a large, nationally representative sample on a topical

issue. As such, the observed effects for this set of behaviours should

be expected to generalize to the UK population. In addition, testing

both individual and simultaneous effects of the eight predictors of atti-

tude strength and testing the effects within individuals across mul-

tiple behaviours in a prospective design are further strengths. Also,

from an applied perspective, the findings highlight the value of target-

ing attitudes and predictors of attitude strength (particularly increas-

ing importance) as ways to promote this set of behaviours that may

have important health consequences within the context of a global

pandemic.

There are also a number of weaknesses to the present research.

First, the use of self-report behaviour measures may have opened

the research to various biases, although recent research supports the

validity of self-report measures compared to objective measures of

behaviour (Gershuny et al., 2019). Nevertheless, the current findings

would be considerably strengthened by the use of more objective

behavioural measures. Second, showing these effects in a single study

means the current findings need replication. Third, our tests were cor-

relational and studies showing similar effects based on manipulations

of attitude strength through targeting the predictors of strengthwould

be valuable. Fourth, our analyses exploring the impact of attitude sta-

bility on the attitude–behaviour relationship usedmeasures of stability

taken at the same time point as the behaviour measure (i.e., T2). Anal-

yses predicting behaviour at T3 (reported in Tables) suggest this did

not unduly bias the results, although in those analyses the measure of

behaviour was taken two rather than 1 month (i.e., time period speci-

fied in attitude measure) after the measures of attitude and predictors

of attitude strength (T1). Reassuringly, Conner et al. (2022) showed

similar effects for attitude stability with studies using two-, three- or

four-wave designs.

Fifth, the validity of our measures of attitude strength could be crit-

icized. Table S1 provides evidence of the face validity of each predic-

tor of attitude strength in terms of a good match to established defini-

tions on which they are based. Nevertheless, the measures of impor-

tance, moral basis and potential ambivalence plus inconsistency are

open to criticism. For example, our measure of attitude importance

might be considered as tapping the importance of the issue rather than

the importance of the attitude (see Eaton & Visser, 2008 on this dis-

tinction). Similarly, our measure of the moral basis of attitude might

be criticized for not sufficiently capturing the extent to which the atti-

tude is based on moral convictions (Skitka, 2014). In relation to our

measures of potential ambivalence plus inconsistency, the measures

might be criticized for partly using the same items that tapped attitude.

However, additional analyses that used attitudemeasures not overlap-

ping with these measures (i.e., Negative-Positive; Bad-Good) showed

similar effects. The disagreeable-agreeable semantic differential item

might be considered a weak measure of affective attitude, although

it showed strong correlation with the other affective item and low

overlap with the two cognitive attitude items and similar results were

obtained when omitting this item. Relatedly, our scorings of potential

ambivalence and inconsistency were taken from Conner et al. (2021),

although alternative ways of scoring these constructs have been used

(e.g., Maio et al., 2000). More generally, it may be useful for our find-

ings to be confirmed using multi-item measures of the predictors of

attitude strength, although this has implications for participant bur-

den in a multi-behaviour study. In addition, the need to use dichoto-

mous scoring of some measures (e.g., potential ambivalence) may have

reduced their variance and attenuated effects on attitude strength

outcomes.

Sixth, and finally, our research did not test all predictors of atti-

tude strength (Howe & Krosnick, 2017; Luttrell & Sawicki, 2020).

Importantly, attitude accessibility was not assessed in our online sur-

vey given the reliability of such reaction time measures taken online.

Previous research has indicated accessibility to be a consistent mod-

erator of attitude–behaviour relationships (Cooke & Sheeran, 2004)

and that accessibility and stability of attitudes are linked which may

help explain the impact of accessibility on the attitude–behaviour rela-

tionship (Glasman & Albarracín, 2006). Future research might use-

fully assess attitude accessibility alongside other predictors of attitude

strength in simultaneous tests. Relatedly, we only looked at effects on

one of two aspects of the durability and of the impact components of

attitude strength (Krosnick & Petty, 1995). Future research could use-

fully assess the effect of these predictors of attitude strength both on

the resistance to change aspect of durability and the biased informa-

tion processing aspect of impact.

8.4 Summary

Attitude certainty, attitude importance, attitude subjective knowledge,

moral basis of attitude, felt ambivalence and cognitive-affective incon-

sistency were shown to be predictors of attitude strength in both indi-

vidual and simultaneous analyses. Increasing attitude certainty, atti-

tude importance, attitude subjective knowledge, moral basis of atti-

tude and decreasing felt ambivalence, and cognitive-affective incon-

sistency were individually shown to moderate the impact of atti-

tude on subsequent behaviour. Consideration of predictors of atti-

tude strength simultaneously indicated that attitude importance and

cognitive-affective inconsistency were the only significant moderators

of the attitude–behaviour relationship (with only the former remain-

ing significant when controlling for attitude stability effects). Evidence

that these effects were attributable to effects on attitude stability was

only found for cognitive-affective inconsistency, and any mediation
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effects were only partial. Together these findings suggest that attitude

importance is the dominant predictor of attitude strength in relation to

their impact on two key features of attitude strength (i.e., attitude sta-

bility and attitude–behaviour relationships).

CONFLICT OF INTEREST

The authors declare no conflict of interests. The research received eth-

ical approval (details in method).

FUNDING INFORMATION

There was no funding to declare for this research.

ETHICS STATEMENT

The University of Sheffield Research Ethics Committee provided

approval for this study (ref. 037341).

DATA AVAILABILITY STATEMENT

The data and materials are available from the first author and online

(details in method).

ORCID

MarkConner https://orcid.org/0000-0002-6229-8143

REFERENCES

Aiken, L. S., & West, S. G. (1991).Multiple regression: Testing and interpreting

interactions. Sage Publications.

Barden, J., & Petty, R. E. (2008). Themere perception of elaboration creates

attitude certainty: Exploring the thoughtfulness heuristic. Journal of Per-

sonality and Social Psychology, 95(3), 489–509. https://doi.org/10.1037/

a0012559

Barden, J., & Tormala, Z. L. (2014). Elaboration and attitude strength: The

new meta-cognitive perspective. Social and Personality Psychology Com-

pass, 8(1), 17–29. https://doi.org/10.1111/spc3.12078

Bartle, J. (2000). Political awareness, opinion constraint and the stability of

ideological positions.Political Studies,48(3), 467–484. https://doi.org/10.

1111/1467-9248.00270

Bassili, J. N. (1996). Meta-judgmental versus operative indexes of psycho-

logical attributes: The case of measures of attitude strength. Journal

of Personality and Social Psychology, 71(4), 637–653. https://doi.org/10.

1037/0022-3514.71.4.637

Bolsen, T. (2013). A light bulb goes on: Norms, rhetoric, and actions for the

public good. Politics and Behavior, 35(1), 1–20. https://doi.org/10.1007/

s11109-011-9186-5

Chaiken, S., Pomerantz, E. M., & Giner-Sorolla, R. (1995). Structural consis-

tency and attitude strength. In R. E. Petty, & J. A. Krosnick (Eds.), Attitude

strength: Antecedents and consequences (pp. 387–412). Erlbaum.

Conner, M., & Armitage, C. J. (2008). Attitudinal ambivalence. In W. Crano

and R. Prislin (Eds.), Attitudes and attitude change (pp. 261–286). Psychol-

ogy Press.

Conner, M., & Norman, P. (2020). Predicting long-term healthy eating

behaviour: Understanding the role of cognitive and affective atti-

tudes. Psychology & Health, 25, 1006–1019. https://doi.org/10.1080/

08870446.2020.1832675

Conner, M., Sheeran, P., Norman, P., & Armitage, C. J. (2000). Temporal sta-

bility as amoderator of relationships in the theory of planned behaviour.

British Journal of Social Psychology,39, 469–493. https://doi.org/10.1348/

014466600164598

Conner, M., & Sparks, P. (2002). Ambivalence and attitudes. European

Review of Social Psychology, 12, 37–70. https://doi.org/10.1080/

14792772143000012

Conner, M., van Harreveld, F., & Norman, P. (2022). Attitude stability as a

moderator of the relationships between cognitive andaffective attitudes

and behaviour. British Journal of Social Psychology, 61(1), 121–142. https:

//doi.org/10.1111/bjso.12473

Conner, M., Wilding, S., van Harreveld, F., & Dalege, J. (2021). Cognitive-

affective inconsistency and ambivalence: Impact on the overall attitude-

behavior relationship. Personality and Social Psychology Bulletin, 47, 673–

687. https://doi.org/10.1177/0146167220945900

Cooke, R., & Sheeran, P. (2004). Moderation of cognition-intention and

cognition-behaviour relations: Ameta-analysis of properties of variables

from the theory of planned behaviour. British Journal of Social Psychology,

43, 159–186. https://doi.org/10.1348/0144666041501688

Davidson, A. R., Yantis, S., Norwood, M., & Montano, D. E. (1985). Amount

of information about the attitude object and attitude–behavior con-

sistency. Journal of Personality and Social Psychology, 49(5), 1184–1198.

https://doi.org/10.1037/0022–3514.49.5.1184

Davidson, A. R., & Jaccard, J. J. (1979). Variables thatmoderate the attitude-

behavior relation: Results of a longitudinal survey. Journal of Personal-

ity and Social Psychology, 37, 1364–1376. https://doi.org/10.1037/0022-

3514.37.8.1364

Eaton, A. A., & Visser, P. S. (2008). Attitude importance: Understanding

the causes and consequences of passionately held views. Social and Per-

sonality Psychology Compass, 2(4), 1719–1736. https://doi.org/10.1111/j.

1751-9004.2008.00125.x

Fabrigar, L. R., MacDonald, T. K., & Wegener, D. T. (2005). The structure of

attitudes. InD. Albarracin, B.T. Johnson, &M.P. Zanna (Eds.), The handbook

of attitudes (pp. 79–124). Routledge.

Fazio, R. H., & Zanna, M. P. (1978). Attitudinal qualities relating to the

strength of the attitude-behavior relationship. Journal of Experimen-

tal Social Psychology, 14(4), 398–408. https://doi.org/10.1016/0022-

1031(78)90035-5

Fishbein,M., &Ajzen, I. (2010).Predicting and changing behavior: The reasoned

action approach. Psychology Press.

Gershuny, J., Harms, T., Doherty, A., Thomas, E.,Milton, K., Kelly, P., & Foster,

C. (2019). Testing self-report time-use diaries against objective instru-

ments in real time. Sociological Methodology, 50, 318–349. https://doi.

org/10.1177/0081175019884591

Glasman, L. R., &Albarracín, D. (2006). Forming attitudes that predict future

behavior: A meta-analysis of the attitude-behavior relation. Psycholog-

ical Bulletin, 132(5), 778–822. https://doi.org/10.1037/0033-2909.132.

5.778

Gopinath,M., &Nyer, P. U. (2009). The effect of public commitment on resis-

tance to persuasion: The influence of attitude certainty, issue impor-

tance, susceptibility to normative influence, preference for consistency

and source proximity. International Journal of Research inMarketing, 26(1),

60–68. https://doi.org/10.1016/j.ijresmar.2008.08.003

Gov.uk (2020). Population of England and Wales. London, UK: HM Gov-

ernment. Retrieved 3 Jun 2020 from: https://www.ethnicity-facts-

figures.service.gov.uk/uk-population-by-ethnicity/national-and-

regional-populations/population-of-england-and-wales/latest

Haugtvedt, C. P., & Petty, R. E. (1992). Personality and persuasion: Need for

cognition moderates the persistence and resistance of attitude changes.

Journal of Personality and Social Psychology, 63(2), 308–319. https://doi.

org/10.1037/0022-3514.63.2.308

Howe, L. C., &Krosnick, J. A. (2017). Attitude strength.Annual Review of Psy-

chology, 68, 327–351. https://doi.org/10.1146/annurev-psych-122414-

033600

Judge, L. W., Bellar, D., Petersen, J., Lutz, R., Gilreath, E., Simon, L., & Judge,

M. (2012). The attitudes and perceptions of adolescent track and field

athletes toward PED use. Performance Enhancement & Health, 1(2), 75–

82. https://doi.org/10.1016/j.peh.2012.04.002

Kokkinaki, F., & Lunt, P. (1997). The relationship between involvement, atti-

tude accessibility, and attitude–behavior consistency. British Journal of

Social Psychology, 36(4), 497–509. https://doi.org/10.1111/j.2044-8309.

1997.tb01146.x



ATTITUDE STRENGTH 13

Krosnick, J. A. (1988). Attitude importance and attitude change. Journal

of Experimental Social Psychology, 24, 240–255. https://doi.org/10.1016/

0022-1031(88)90038-8

Krosnick, J. A. (1989). Attitude importance and attitude accessibility. Per-

sonality and Social Psychology Bulletin,15(3), 297–308. https://doi.org/10.

1177/0146167289153002

Krosnick, J. A., Boninger, D. S., Chuang, Y. C., Berent, M. K., & Carnot, C.

G. (1993). Attitude strength: One construct or many related constructs?

Journal of Personality and Social Psychology,65(6), 1132–1151. https://doi.

org/10.1037/0022-3514.65.6.1132

Krosnick, J. A., & Petty, R. E. (1995). Attitude strength an overview. In R.

E. Petty, & J. A. Krosnick (Eds.), Attitude strength: Antecedents and conse-

quences (pp. 1–24). Erlbaum.

Lavine, H., Huff, J. W., Wagner, S. H., & Sweeney, D. (1998). The moderat-

ing influence of attitude strength on the susceptibility to context effects.

Journal of Personality and Social Psychology, 75(2), 359–373. https://doi.

org/10.1037/0022-3514.75.2.359

Luttrell, A., & Sawicki, V. (2020). Attitude strength: Distinguishing predic-

tors versus defining features. Social and Personality Psychology Compass,

14, e12555. https://doi.org/10.1111/spc3.12555

Luttrell, A., & Togans, L. J. (2021). The stability of moralized attitudes over

time. Personality and Social Psychology Bulletin, 47(4), 551–564. https://

doi.org/10.1177/0146167220935737

Maio, G. R., Esses, V. M., & Bell, D. W. (2000). Examining conflict between

components of attitudes: Ambivalence and inconsistency are distinct

constructs. Canadian Journal of Behavioral Science, 32, 71–83. https://doi.

org/10.1037/h0087102

Office for National Statistics. (2020). Population estimates for the UK, Eng-

land and Wales, Scotland and Northern Ireland: Mid-2019. UK: Office for

National Statistics.

Petty, R. E., & Cacioppo, J. T. (1977). Forewarning, cognitive responding,

and resistance to persuasion. Journal of Personality and Social Psychology,

35(9), 645–655. https://doi.org/10.1037/0022-3514.35.9.645

Peduzzi, P., Concato, J., Kemper, E., Holford, T. R., & Feinstein, A. R. (1996). A

simulation study of the number of events per variable in logistic regres-

sion analysis. Journal of Clinical Epidemiology, 49, 1373–1379. https://doi.

org/10.1016/s0895-4356(96)00236-3

Philipp-Muller, A.,Wallace, L. E., &Wegener, D. T. (2020).Where doesmoral

conviction fit? A factor analytic approach examining antecedents to atti-

tude strength. Journal of Experimental Social Psychology, 86, 1–12. https:

//doi.org/10.1016/j.jesp.2019.103900

Prislin, R. (1996). Attitude stability and attitude strength: One is enough

to make it stable. European Journal of Social Psychology, 26(3), 447–477.

https://doi.org/10.1002/(SICI)1099-0992(199605)26:3<447::AID-

EJSP768>3.0.CO;2-I

Raudenbush, S. W., & Bryk, A. S. (2002). Hierarchical linear models: Applica-

tions and data analysis methods. Sage.

Schüz, B., Conner, M., Wilding, S., Alhwatan, R., Prestwich, A., & Norman, P.

(2021). Do socio-structural factors moderate the effects of health cog-

nitions on COVID-19 protection behaviours? Social Science andMedicine,

285, 114261. https://doi.org/10.1016/j.socscimed.2021.114261

Schwartz, S. H. (1978). Temporal instability as a moderator of the attitude-

behavior relationship. Journal of Personality and Social Psychology, 36,

715–724. https://doi.org/10.1037/0022-3514.36.7.715

Sheeran, P., & Abraham, C. (2003). Mediator of moderators: Temporal sta-

bility of intention and the intention–behavior relationship. Personal-

ity and Social Psychology Bulletin, 29, 205–215. https://doi.org/10.1177/

0146167202239046

Skitka, L. J. (2014). The psychological foundations of moral conviction. In J.

C. Wright & H. Sarkissian (Eds.), Advances in moral psychology (pp. 148–

166). Bloomsbury Academic Press.

Skitka, L. J., & Bauman, C. W. (2008). Moral conviction and political engage-

ment. Political Psychology, 29(1), 29–54. https://doi.org/10.1111/j.1467-

9221.2007.00611.x

Thompson, M. M., Zanna, M. P., & Griffin, D. W. (1995). Let’s not be indiffer-

ent about (attitudinal) ambivalence. In R. E. Petty & J. A. Krosnick (Eds.),

Attitude strength: Antecedents and consequences (pp. 361–386). Erlbaum.

Tormala, Z. L., & Rucker, D. D. (2018). Attitude certainty: Antecedents, con-

sequences, and newdirections.Consumer Psychology Review,1(1), 72–89.

https://doi.org/10.1002/arcp.1004

van Harreveld, F., van der Pligt, J., & de Liver, Y. N. (2009). The agony of

ambivalence andways to resolve it: Introducing theMAIDmodel.Person-

ality and Social Psychology Review, 13(1), 45–61. https://doi.org/10.1177/

1088868308324518

Warland, R. H., & Sample, J. (1973). Response certainty as a moder-

ator variable in attitude measurement. Rural Sociology, 38(2), 174–

186.

World Health Organization (WHO) (2020). Coronavirus disease (COVID-19)

advice for the public. https://www.who.int/emergencies/diseases/novel-

coronavirus-2019/advice-for-public

Ziegler, R., & Schlett, C. (2016). An attitude strength and self-perception

framework regarding the bi-directional relationship of job satisfaction

with extra-role and in-role behavior: The doublymoderating role ofwork

certainty. Frontiers in Psychology, 7, 1–17. https://doi.org/10.3389/fpsyg.

2016.00235

SUPPORTING INFORMATION

Additional supporting information may be found in the online version

of the article at the publisher’s website.

How to cite this article: Conner, M.,Wilding, S., & Norman, P.

(2022). Testing predictors of attitude strength as determinants

of attitude stability and attitude–behaviour relationships: A

multi-behaviour study. European Journal of Social Psychology,

1–13. https://doi.org/10.1002/ejsp.2844


	Testing predictors of attitude strength as determinants of attitude stability and attitude-behaviour relationships: A multi-behaviour study
	Abstract
	1 | INTRODUCTION
	2 | PREDICTORS OF ATTITUDE STRENGTH
	2.1 | Perceptions of the attitude object
	2.2 | Attitude-related knowledge/thought
	2.3 | Correspondence of cognitive and affective attitude components

	3 | ATTITUDE STABILITY AS A MODERATOR OF THE ATTITUDE-BEHAVIOUR RELATIONSHIP
	4 | EXAMINING EFFECTS IN A MULTI-BEHAVIOUR DESIGN
	5 | SUMMARY OF STUDY AIMS
	6 | METHODS
	6.1 | Participants and procedure
	6.2 | Measures

	7 | RESULTS
	7.1 | Predicting attitude stability
	7.2 | Moderation of the attitude-behaviour relationship

	8 | DISCUSSION
	8.1 | Summary of the main findings
	8.2 | Implications in relation to covid-protection behaviours and other attitude objects
	8.3 | Strengths and weaknesses
	8.4 | Summary

	CONFLICT OF INTEREST
	FUNDING INFORMATION
	ETHICS STATEMENT
	DATA AVAILABILITY STATEMENT

	ORCID
	REFERENCES
	SUPPORTING INFORMATION


