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ABSTRACT

ARTICLE HISTORY

Multiple health behaviour change (MHBC) represents one of the best
ways to prevent reoccurrence of cardiovascular events. However, few
individuals with cardiovascular diseases engage in this process. The
present study examined the role of compensatory health beliefs (CHB;
i.e., belief that a healthy behaviour compensates an unhealthy one) as
a drag to engagement in this process. Some studies have shown that
CHBs predict intention to engage in healthy behaviours, but no study
has investigated CHBs in individuals who actually need to change
multiple health behaviours. The goal was to better understand the
role of CHBs in intentions formation process among individuals with
cardiac diseases in an MHBC context. One hundred and four patients
completed a questionnaire at the beginning of their cardiac rehabilitation program. Results showed that: (1) CHBs negatively predicted
intentions (2) but only for participants with high self-eﬃcacy or low
risk perception; (3) CHBs predictions diﬀered depending on the nature
of the compensating behaviour, and were more predictive when medication intake was the compensating one. Findings only partially conﬁrmed previous research conducted on healthy individuals who were
not in an MHBC process, and emphasized the importance of considering CHBs for individuals in this process.
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Introduction
Despite multiple health behaviour change (MHBC) eﬀectiveness (e.g., physical activity,
healthy diet, medication, Kotseva et al., 2016) on cardiac relapses (Bosworth et al.,
2011), most individuals with cardiovascular diseases (IWCD) fail in this process. In
MHBC, intention to adopt one behaviour may depend on beliefs about other behaviours. The present study adopted a cross-behavioural perspective, by examining the
compensatory health beliefs (CHBs, belief that an unhealthy behaviour, such as eating
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snacks, can be compensated by a healthy one, such as being physically active; Rabiau,
Knäuper, & Miquelon, 2006) role on intentions.
CHBs may negatively contribute to the intention formation process, independently
from behaviour-speciﬁc factors (self-eﬃcacy, risk perceptions, outcome expectancies)
(Berli, Loretini, Radtke, Hornung, & Scholz, 2014; Fleig et al., 2015; Radtke, Scholz,
Keller, & Hornung, 2012), and through the self-eﬃcacy mediating role (Matley &
Davies, 2017). CHBs may also interact with self-eﬃcacy (they negatively predict intention when self-eﬃcacy is low, Storm et al., 2016) and risk perception (they positively
predict intention when risk perception is high, Radtke, Kaklamanou, Scholz, Hornung,
& Armitage, 2014). However, CHBs’ eﬀects have not been examined on IWCD in an
MHBC context, but only in healthy populations with low/medium intentions for
behaviours change (Radtke et al., 2012; Berli et al., 2014; Fleig et al., 2015; Storm
et al., 2016). Whether CHBs predict intention in IWCD with high intentions, selfeﬃcacy and perceived risks (e.g., Ghisi, Grace, Thomas, & Oh, 2015; Sniehotta et al.,
2005) remains an open question.
Moreover, previous studies reported low scale homogeneity (e.g., α = .44 Radtke
et al., 2014). One reason could be that CHBs scales aggregated beliefs about diﬀerent
compensatory behaviours (e.g., unhealthy diet may be compensated by skipping main
dish, or by being physically active, Radtke et al., 2014), which is problematic because
they may diﬀer in several respects (e.g., required eﬀort, perceived eﬃcacy, McEachan,
Lawton, & Conner, 2010). This raises the question of whether diﬀerent CHBs similarly
predict intentions or not. The present study investigated this question by separating
CHBs depending on the nature of the behaviour, as recommended by Kaklamanou,
Armitage, and Jones (2013).
The present cross-sectional study investigated whether diﬀerent CHBs predict intentions in IWCD in an MHBC process. We considered intention toward physical activity
and healthy diet, two behaviours that most IWCD have to change (Kotseva et al., 2010,
2016). We tested in four separated models whether: (1) CHBmedication (i.e., belief that
taking pills compensates an unhealthy behaviour), and (2) CHBphysical activity (i.e., belief
that physical activity compensates an unhealthy behaviour), interact with self-eﬃcacy
and risk perception to predict intentionhealthy diet, and whether (3) CHBmedication and (4)
CHBdiet (i.e., belief that healthy diet compensates an unhealthy behaviour) interact with
self-eﬃcacy and risk perception to predict intentionphysical activity. We expected CHBs to
negatively predict intentions when self-eﬃcacy is low (Storm et al., 2016), and to
positively predict intentions when risk perception is high (Radtke et al., 2014).
Control variables included other factors of intention (attitudes and subjective norms).

Method
Participants and procedure
Sample size was determined based on Green’s (1991) recommendation of a minimum
of 50 + 8m participants (m= number of predictors) for medium-eﬀect-size studies with
a small number of predictors (m ≤ 7), as is the case in the present study (m = 7), with
medium-to-large eﬀect sizes estimated (e.g., Gholami, 2014; Zhang, Zhang, Schwarzer,
& Hagger, 2019). One-hundred-and-four IWCD (84 men, Mage = 55, SDage = 9)
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prescribed to change their diet and physical activity were recruited in a cardiac rehabilitation centre of Grenoble, France. Before the beginning of the program, the experimenter proposed them to participate in a study investigating their attitudes toward
diﬀerent behaviours. Consenting patients (they received no incentive) completed the
paper-pencil questionnaire in the centre or at home. Anonymized data were collected
from January 2017 to December 2019 (ethical approval n°IRB00010290-2016–0705–10).

Measures
Three items, based on Knaüper et al.’s (2004) scale were used to assess CHBs.
Participants responded on a scale from (1) never to (7) all the time. Kaklamanou
et al. (2013) suggested to include a time dimension on CHBs scales, to target the
behaviour rather than the belief itself, and that items should be phrased at the ﬁrst
person. Our scale is derived from these recommendations, and from recent measures of
CHBs (e.g., Matley & Davies, 2017). Rather than focusing on frequency of healthy
behaviours, our scale focuses on the unhealthy behaviours adoption frequency, and
considers thus the behaviouralsub-dimension of the CHBs more than the belief in the
compensatory eﬀect itself.
Intentions were assessed through single-item scales, self-eﬃcacy, subjective norms and
risk perceptions through two-item scales, and attitudes with a three-item scale, based on
Ajzen (2002) and Schwarzer et al. (2003) (scales in supplementary materials).

Results
Preliminary analyses
Because distributions were skewed, a square root transformation was applied to
approximate a normal curve (scale reliability and correlations tables in supplementary
materials)1.

Main analyses
Both intentions were regressed on intention predictors, CHBs, CHBs x self-eﬃcacy and
CHBs x risk perception. Predictors (CHBs) and moderators (self-eﬃcacy and risk
perception) were mean-centred.
In intentionphysical activity models, only CHBmedication x self-eﬃcacy was signiﬁcant
(β = −.17, p = .03, η2 = .03).
In intentionhealthy diet models, CHBphysical activity x self-eﬃcacy (β = −.21, p = .01,
η2 = .04) and CHBphysical activity x risk perception (β = .22, p= .01, η2 = .04) were
signiﬁcant, as well as CHBmedication x self-eﬃcacy and CHBmedication x risk perception (respectively, β = −.22, p = .00, η2 = .05 and β = .30, p < .001, η2 = .05).
Durbin–Watson test (Durbin & Watson, 1971) and quantile-quantile plot of all
1

Data ﬁles are available online: https://data.mendeley.com/datasets/5cnsgmpbwn/1
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Table 1. Results of the multiple linear regressions to predict intention toward physical activity.
CHB – medication model
Variables
Direct eﬀects
Self-eﬃcacy

β

p

b

β

p

1.96***

.63***

< .001
[1.45; 2.48]
.26
[−.61; 2.28]
.44
[−.57; 1.31]
.24
[−.19; .74]
.21
[−.20; .05]

2.01***

.64***

1.10

.13

.23

.04

.04

.01

−.10

−.09

< .001
[1.47; 2.54]
.16
[−.43; 2.63]
.66
[−.82; 1.29]
.87
[−.40; .47]
.24
[−.26; .06]

.02

.01

−.05

−.02

Attitudes

.84

.10

Subjective norms

.37

.06

Risk perception

.28

.11

CHB

−.08

−.09

Interactions
CHB X self-eﬃcacy

−.41*

−.17*

.14

.07

CHB X risk perception
R2
Durbin – Watson

CHB – diet model

b

.03
[−.78; −.05]
.45
[−.22; .49]

.58

.95
[−.43; .46]
.82
[−.53; .42]
.55

2.30

2.32

Note. Dependent variable is intention toward physical activity. t represents p < .10, *p < .05, **p < .01, ***p < .001.
Numbers into brackets represent 95% conﬁdence interval.

Table 2. Results of the multiple linear regressions to predict intention toward healthy diet.
CHB – medication model

CHB – physical activity model

Variables
Direct eﬀects
Self-eﬃcacy

b

β

p

b

β

p

1.87***

.50***

1.96***

.54

Attitudes

1.30*

.15*

1.30t

.15t

Subjective norms

.50

.12

.48

.11

Risk perception

.56*

.20*

< .001
[1.31; 2.42]
.05
[.00; 2.59]
.11
[−.11; 1.12]
.02
[.11; 1.00]
.43
[−.15; .06]

.36t

.13t

< .001
[1.39; 2.52]
.06
[−.07; 2.67]
.14
[−.16; 1.12]
.10
[−.07; .79]
.37
[−.15; .06]

CHB

−.04

−.06

Interactions
CHB X self-eﬃcacy

−.63**

−.22**

CHB X risk perception
2

R
Durbin – Watson

.70***
.57
2.28

.30***

.00
[−1.04; −.22]
< .001
[.33; 1.06]

−.05

−.07

−.59**

−.21**

.48**

.22**

.01
[−1.01; −.17]
.01
[.14; .83]

.53
2.21

Note. Dependent variable is the intention toward healthy diet. t represents p < .10, *p < .05, **p < .01, ***p < .001.
Numbers into brackets represent 95% conﬁdence interval.

models suggested that residuals were normally distributed and not autocorrelated
(i.e., values between 1.5 and 2.5; Field, 2013) (see Tables 1 and 2).
Signiﬁcant interactions were decomposed with interActive (McCabe, Kim, & King,
2018). Concerning moderations of CHBs-intentions relationships by self-eﬃcacy,
results showed that CHBs negatively predicted intention when self-eﬃcacy was high
(Figure 1). The simple slope of CHBmedication on intentionphysical activity was signiﬁcant
and negative when self-eﬃcacy was 0.35 standard deviations (SD) away from the mean
or further. Similarly, the simple slope of CHBmedication on intentionhealthy diet was
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Figure 1. Moderation of self-eﬃcacy-intention and risk perception-intention relationships by CHBmedication. Because similar patterns of results were observed for all signiﬁcant interactions, plots for
the other CHBs are in the supplemental materials ﬁle. Simple slopes are provided for levels of the
moderator 2 SD and 1 SD below and above the mean, and at the mean. Graphs show the computed
95% conﬁdence region (shaded area), the observed data (grey circles), the maximum and minimum
values of the outcome (dashed horizontal lines), and the crossover point (diamond). PTCL =
percentile.

signiﬁcant and negative when self-eﬃcacy was 0.55 SD away from the mean or further.
The simple slope of CHBphysical activity on intentionhealthy diet was signiﬁcant and negative
when self-eﬃcacy was 0.5 SD away from the mean or further.
Regarding moderation of CHBs-intentionhealthy diet relationships by risk perception
(Figure 1), simple slopes of CHBphysical activity and CHBmedication were signiﬁcant and
negative, when risk perception was respectively −0.45 SD away from the mean or
further, and −0.3 SD away from the mean or further. Finally, the simple slope of
CHBmedication was signiﬁcant and positive when risk perception was 0.75 SD away
from the mean or further.

Discussion
This study conﬁrmed that CHBs may negatively contribute to intention formation, but
only for IWCD with high self-eﬃcacy, contrary to Storm et al.’s (2016) results. In
IWCD, high self-eﬃcacy may act as a self-illusion overestimating patients’ ability to
actually change their behaviours. In this case, CHBs could be a strategy to justify and
anticipate potential future self-regulation failures.
Interestingly, CHBs positively predicted intentions for IWCD with high-risk perception, corroborating Radtke et al. (2014)’s observations. According to this study, CHBs
may act as a motivator at an early stage of the health behaviour change process, where
risk perceptions arise as a starting point.
However, our results also showed that CHBs negatively predicted intentions when
risk perception was low. This ﬁnding adds to the literature by showing that low-risk
perception could be more detrimental to intention formation in IWCD than in the
general population, especially if it is combined with high CHBs.
Finally, CHBmedication and CHBphysical activity signiﬁcantly predicted intention but
not CHBdiet, conﬁrming the need to distinguish CHBs depending on their nature.
Moreover, CHBmedication predicted both intentions. This CHB may be attractive,
because it implies that adopting an eﬀortless behaviour (taking pills) may
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compensate for non-adoption of eﬀortful ones (physical activity and healthy diet,
McEachan et al., 2010). If this CHB reduces individuals’ adherence to other
healthy behaviours, it could in part explain people’s diﬃculties in MHBC after
a cardiac event.

Limitations and futures directions
First, our cross-behavioural approach examined only behaviour-speciﬁc intentions.
Future studies should test cross-behavioural models (e.g., Compensatory Carry-Over
Action Model, Lippke, 2014). Secondly, this study focused on intention formation and
not on behaviour change. Prospective studies should examine CHBs role during the
volitional phase (i.e., behaviour adoption and maintenance). Thirdly, we used singleitem scales to avoid overloading participants but, despite its validity (Gogol et al., 2014),
this method may present psychometric limitations. Future research should use multiple-item measures if study conditions permit it. Finally, exploring CHBs within the
same behaviour could be interesting (e.g., belief that unhealthy diet could be compensated by healthy diet the day after).

Conclusion and practical implications
Results suggest the need for cardiac rehabilitation practitioners to alert IWCD about the
inaccuracy of CHBs, especially when patients present very high self-eﬃcacy and/or lowrisk perception. These persons could need an individualized care, for example, through
adapted therapeutic education session. Finally, ﬁndings suggest that interventions on
CHBs should consider the nature of the compensating and target behaviours.
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