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A commentary on

Predicting automaticity in exercise
behaviour: the role of perceived
behavioural control, affect, intention,
action planning, and behaviour
by de Bruijn, G.-J., Gardner, B., van Osch,
L., and Sniehotta, F. (2014). Int. J. Behav.
Med. 21, 767–774. doi: 10.1007/s12529-
013-9348-4

Existing models of exercise behavior are
insufficient in predicting outcomes, this
point is shown by the relatively high levels
of unexplained variance in exercise behav-
ior in meta-analyses of social cognitive
theories and models (Chatzisarantis et al.,
2003; Hagger and Chatzisarantis, 2009).
Researchers are beginning to recognize the
importance of implicit, automatic pro-
cesses in the prediction of health behav-
iors (Dimmock and Banting, 2009; Keatley
et al., 2012, 2013b). The research by de
Bruijn et al. (2014) is useful for highlight-
ing the importance of automaticity in exer-
cise behavior. We commend the authors
on investigating an important approach to
automaticity and exercise behavior. There
were, however, some points with which we
disagree. We think that the authors do not
provide a clear account of what they mean
by automaticity–an issue that is essential
for the operationalization of the construct.
Bargh (1994), for instance, suggested auto-
maticity has four characteristics: aware-
ness, intention, efficiency, and control; it is
not clear whether de Bruijn and colleagues
automaticity adheres to this. In particu-
lar, we contend that the explicit measure
of automaticity used in their research is
not an optimal way to assess implicit,

impulsive processes. Furthermore, we con-
tend that implicit measures, such as the
implicit association test (IAT; Greenwald
et al., 1998) would be better positioned
as measures of non-conscious processes.
The present commentary focuses on pre-
behavior automatic associations, which we
contend are better assessed by existing
implicit measures, rather than during-
behavior automatic “processes.”

Taking our perspective from existing
implicit theories and models (Strack and
Deutsch, 2004; Levesque et al., 2008), we
suggest that the authors should clearly
outline that their definition of automatic-
ity reflects more conscious processes and
self-reporting. De Bruijn and colleagues’
proposal that automaticity is determined
by the number of times a person has
made a decision and goes through the
processes does not necessarily imply auto-
maticity. The experience of automaticity
in de Bruijn and colleagues’ study is self-
reported and does not necessarily mea-
sure the reality of automaticity; people
may report they do things automatically,
but, in reality a lot of conscious effort
goes into their actions (see Hagger et al.,
2014).

WHAT ARE IMPLICIT PROCESSES?
Given the recent rise in research focusing
on non-conscious, automatic, or implicit
processes, clear definitions of what each
researcher means by their terms is fun-
damental in reducing confusion between
what is meant by each term and how
to measure it (Payne and Gawronski,
2010). The explicit measure used in the
de Bruijn et al.’s study does not appear to
assess implicit or impulsive processes for

either measurement type or psychological
attribute. One way of defining and using
the term “implicit” refers to the assessment
of individuals’ psychological attributes
without the need for explicitly asking peo-
ple (Fazio and Olson, 2003); de Bruijn
and colleagues’ automaticity measure is
not consistent with this definition. Other
researchers have defined automaticity as
constructs or systems that are assessed
by particular types of measures that do
not require explicit, conscious introspec-
tion (Banaji, 2001). Instead, de Bruijn and
colleagues’ measure appears to be some-
thing of a meta-cognitive variable that
reflects participant deliberations on the
extent to which their exercise behavior
is automatic. We suggest that the type
of automaticity de Bruijn and colleagues
referred to may actually be better mea-
sured by existing implicit measures, such
as the IAT.

AUTOMATICITY AS ASSOCIATIONS
de Bruijn et al. outline that “repetition
in stable contexts strengthens associa-
tions between the situational cue and the
behavioural action” (p. 768). While we
fully endorse this interpretation of exist-
ing findings in the literature, we sug-
gest that existing implicit tests would be
a better measure of these associations
(Dimmock and Banting, 2009; Conroy
et al., 2010). Implicit measures provide a
clear indication of whether the associa-
tions between cue and action are influ-
enced by automatic, implicit or delibera-
tive processes. Measures of implicit con-
structs such as the IAT (Greenwald et al.,
1998) or go no-go tasks (Nosek and Banaji,
2001), for example, that measure the speed
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of association between targets and cate-
gories would be more fit-for-purpose to
tap automaticity as it is defined by de
Bruijn and colleagues. Such tests could be
adopted to measure the extent to which
associations between contexts and behav-
iors (e.g., leisure time context and exer-
cise behaviors) are automatic; this could
be used concurrently with the measure
of automaticity used by de Bruijn and
colleagues’ to provide some concurrent
validity.

MEASUREMENT ISSUES
One pertinent issue in research involv-
ing implicit and explicit measures is mea-
surement correspondence. In de Bruijn
and colleagues’ study, it may be that the
explicit measure of automaticity is pre-
dicted by the explicit predictor variables
due to the correspondence of measure-
ment type. The current trend appears
to be that implicit measures better pre-
dict spontaneous outcomes and behav-
iors than planned, self-reported behaviors
(Perugini et al., 2010, 2011). Similarly,
explicit, self-report measures seem better
suited to predicting reflective, self-report
behaviors. In de Bruijn and colleagues
study, even though the explicit mea-
sure of automaticity was measured 2
weeks after the baseline assessment of
past behavior and social cognitive vari-
ables, the study could not exclude the
possibility that common method variance
(Spector, 2006) and semantic similarity
(Arnulf et al., 2014) inflated the asso-
ciations between the study variables. It
is important that future research should
include implicit measures when examining
the relationship between non-conscious
processes and social cognitive variables.
Furthermore, previous research has shown
that objectively-measured behaviors (e.g.,
accelerometer for physical activity, free
choice task for motivation) are better pre-
dicted by implicit measures (Keatley et al.,
2013a). Future research should there-
fore incorporate alternative objectively-
measured outcome variables, which may
be better measured by implicit measures.
However, it should be noted that implicit
measures, such as the IAT, are not process-
pure, they are subject to the influence of
control processes and biases. There are,
however, models (e.g., process dissocia-
tion analyses) that have been developed

to “purify” the measure of automatic
associations (e.g., Payne, 2001).

CONCLUSION
While we support the research conducted
by de Bruijn and colleagues, we contend
that there are limitations in the con-
ceptualization of automaticity and the
results presented. Given the definition
of automaticity outlined by the authors,
existing measure of implicit associations
appear to be better suited to measure
automaticity. We therefore think the
research would be improved by the inclu-
sion of implicit measures. Furthermore,
we encourage future research to include
outcome variables of automaticity that
may be better predicted by related
implicit measures. Finally, researchers
using longitudinal designs should be
mindful to not allow mere measure-
ment effects or measure correspondence
or common method variance to affect
results.

REFERENCES
Arnulf, J. K., Larsen, K. R., Martinsen, Ø. L.,

and Bong, C. H. (2014). Predicting survey
responses: how and why semantics shape survey
statistics on organizational behaviour. PLoS
ONE 9:e106361. doi: 10.1371/journal.pone.
0106361

Banaji, M. R. (2001). “Implicit attitudes can be
measured,” in The Nature of Remembering: Essays
in Remembering Robert G. Crowder, eds H. L.
Roediger, J. S. Nairne, I. Neath, and A. Surprenant
(Washington, DC: American Psychological
Association). 117–150.

Bargh, J. A. (1994). “The four horsemen of
automaticity: awareness, efficiency, inten-
tion, and control in social cognition,” in
Handbook of Social Cognition, 2nd Edn., eds
R. S. Jr. Wyer and T. K. Srull (Hillsdale, NJ:
Erlbaum), 1–40.

Chatzisarantis, N. L. D., Hagger, M. S., Biddle, S. J.
H., Smith, B., and Wang, J. C. K. (2003). A meta-
analysis of perceived locus of causality in exercise,
sport, and physical education contexts. J. Sport
Exerc. Psychol. 25, 284–306.

Conroy, D. E., Hyde, A. L., Doerksen, S. E., and
Ribeiro, N. F. (2010). Implicit attitudes and
explicit motivation prospectively predict physi-
cal activity. Ann. Behav. Med. 39, 112–118. doi:
10.1007/s12160-010-9161-0

de Bruijn, G. J., Gardner, B., van Osch, L., and
Sniehotta, F. F. (2014). Predicting auto-
maticity in exercise behaviour: the role of
perceived behavioural control, affect, intention,
action planning, and behaviour. Int. J. Behav.
Med. 21, 767–774. doi: 10.1007/s12529-013-
9348-4

Dimmock, J. A., and Banting, L. K. (2009). The influ-
ence of implicit cognitive processes on physical
activity: how the theory of planned behaviour

and self-determination theory can provide a plat-
form for our understanding. Int. Rev. Sport
Exerc. Psychol. 2, 3–22. doi: 10.1080/175098408026
57337

Fazio, R. H., and Olson, M. A. (2003). Implicit
measures in social cognition research: their
meaning and use. Annu. Rev. Psychol. 54,
297–327. doi: 10.1146/annurev.psych.54.101601.
145225

Greenwald, A. G., McGhee, D. E., and Schwartz,
J. L. K. (1998). Measuring individual differences
in implicit cognition: the implicit association
test. J. Pers. Soc. Psychol. 74, 1464–1480. doi:
10.1037/0022-3514.74.6.1464

Hagger, M. S., and Chatzisarantis, N. L. D.
(2009). Integrating the theory of planned
behaviour and self-determination theory in
health behaviour: a meta-analysis. Br. J. Health
Psychol. 14, 275–302. doi: 10.1348/135910708X
373959

Hagger, M. S., Rebar, A. L., Mullan, B., Lipp, O. V.,
and Chatzisarantis, N. L. D. (2014). The subjec-
tive experience of habit captured by self-report
indexes may lead to inaccuracies in the mea-
surement of habitual action - commentary on
Gardner (2014). Health Psychol. Rev. 1–12. doi:
10.1080/17437199.2014.959728. [Epub ahead of
print].

Keatley, D. A., Clarke, D. D., and Hagger, M. S. (2012).
Investigating the predictive validity of implicit
and explicit measures of motivation on condom
use, physical activity and healthy eating. Psychol.
Health 27, 550–569. doi: 10.1080/08870446.2011.
605451

Keatley, D. A., Clarke, D. D., and Hagger, M.
S. (2013a). Investigating the predictive valid-
ity of implicit and explicit measures of moti-
vation in problem-solving behavioural tasks. Br.
J. Soc. Psychol. 52, 510–524. doi: 10.1111/j.2044-
8309.2012.02107.x

Keatley, D. A., Clarke, D. D., and Hagger, M. S.
(2013b). The predictive validity of implicit
measures of self-determined motivation
across health-related behaviours. Br. J. Health
Psychol. 18, 2–17. doi: 10.1111/j.2044-8287.2011.
02063.x

Levesque, C., Copeland, K. J., and Sutcliffe, R.
A. (2008). Conscious and nonconscious pro-
cesses: implications for self-determination theory.
Can. Psychol. Can. 49, 218–224. doi: 10.1037/
a0012756

Nosek, B. A., and Banaji, M. R. (2001). The go/no-
go association task. Soc. Cogn. 19, 625–666. doi:
10.1521/soco.19.6.625.20886

Payne, B. K. (2001). Prejudice and perception: the role
of automatic and controlled processes in misper-
ceiving a weapon. J. Pers. Soc. Psychol. 81, 181–192.
doi: 10.1037/0022-3514.81.2.181

Payne, B. K., and Gawronski, B. (2010). “A history of
implicit social cognition: where is it coming from?
where is it now? where is it going?,” in Handbook
of Implicit Social Cognition: Measurement, Theory,
and Application, eds B. Gawronski and B. K. Payne
(London: Guilford Press).

Perugini, M., Conner, M., and O’Gorman, R. (2011).
Automatic activation of individual differences: a
test of the gatekeeper model in the domain of
spontaneous helping. Eur. J. Pers. 25, 465–476. doi:
10.1002/per.826

Frontiers in Psychology | Cognitive Science January 2015 | Volume 5 | Article 1537 | 2

http://www.frontiersin.org/Cognitive_Science
http://www.frontiersin.org/Cognitive_Science
http://www.frontiersin.org/Cognitive_Science/archive


Keatley et al. Measuring automaticity implicitly

Perugini, M., Richetin, J., and Zogmaister, C.
(2010). “Prediction of behavior,” in Handbook of
Implicit Social Cognition: Measurement, Theory,
and Applications, Vol. 10, eds B. Gawronski and B.
K. Payne (London: The Guilford Press), 255–278.

Spector, P. E. (2006). Method variance in
organizational research truth or urban leg-
end? Organ. Res. Methods 9, 221–232. doi:
10.1177/1094428105284955

Strack, F., and Deutsch, R. (2004). Reflective
and impulsive determinants of social behav-
ior. Pers. Soc. Psychol. Rev. 8, 220–247. doi:
10.1207/s15327957pspr0803_1

Conflict of Interest Statement: The authors declare
that the research was conducted in the absence of any
commercial or financial relationships that could be
construed as a potential conflict of interest.

Received: 22 October 2014; accepted: 12 December 2014;
published online: 12 January 2015.
Citation: Keatley DA, Chan DKC, Caudwell
K, Chatzisarantis NLD and Hagger MS
(2015) A consideration of what is meant
by automaticity and better ways to
measure it. Front. Psychol. 5:1537. doi: 10.3389/
fpsyg.2014.01537

This article was submitted to Cognitive Science, a section
of the journal Frontiers in Psychology.
Copyright © 2015 Keatley, Chan, Caudwell,
Chatzisarantis and Hagger. This is an open-access
article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is per-
mitted, provided the original author(s) or licensor
are credited and that the original publication in
this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduc-
tion is permitted which does not comply with these
terms.

www.frontiersin.org January 2015 | Volume 5 | Article 1537 | 3

http://dx.doi.org/10.3389/fpsyg.2014.01537
http://dx.doi.org/10.3389/fpsyg.2014.01537
http://dx.doi.org/10.3389/fpsyg.2014.01537
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.frontiersin.org
http://www.frontiersin.org/Cognitive_Science/archive

	A consideration of what is meant by automaticity and better ways to measure it
	What are Implicit Processes?
	Automaticity as Associations
	Measurement Issues
	Conclusion
	References


