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ABSTRACT

Obesity can be prevented by the combined adoption of a regular
physical activity (PA) and healthy eating behaviors (EB). Researchers
mainly focused on socio-cognitive models, such as the Theory of
Planned Behavior (TPB), to identify the psychological antecedents of
these behaviors. However, few studies were interested in testing the
potential contribution of automatic processes in the prediction of
PA and EB. Thus, the main objective of this study was to explore the
specific role of implicit attitudes in the pattern of prediction of selfreported PA and EB in the TPB framework, among persons with obesity
and in adults from the general population. One hundred and fiftythree adults participated to this cross-sectional study among which 59
obese persons (74% women, age: 50.6 ± 12.3 years, BMI: 36.8 ± 4.03 kg
m–²) and 94 people from the general population (51% women; age:
34.7 ± 8.9 years). Implicit attitudes toward PA and EB were estimated
through two Implicit Association Tests. TPB variables, PA and EB
were assessed by questionnaire. Regarding to the prediction of PA, a
significant contribution of implicit attitudes emerged in obese people,
β = .25; 95%[CI: .01, .50]; P = .044, beyond the TPB variables, contrary to
participants from the general population. The present study suggests
that implicit attitudes play a specific role among persons with obesity
regarding PA. Other studies are needed to examine which kind of
psychological processes are specifically associated with PA and EB
among obese people.
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Introduction
Rates of obesity are regularly increasing (Visscher, Heitmann, Rissanen, Lahti-Koski, &
Lissner, 2015). Given the importance of PA and EB in weight management, it seems crucial
to examine the psychological determinants of those behaviors for overweight persons but
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also for the general population. Theories in health psychology focus on both controlled and
automatic psychological processes (Strack & Deutsch, 2004). Regarding controlled processes,
the Theory of Planned Behavior (TPB; Ajzen, 1991) represents a frequently used socio-cognitive framework, and systematic reviews highlighted significant association between TPB
variables (i.e. explicit attitudes toward the behavior, perceived behavioral control, subjective
norms, and behavioral intentions), PA and EB among obese persons (Plotnikoff, Lubans,
Costigan, & McCargar, 2013) and in the general population (McEachan, Conner, Taylor, &
Lawton, 2011). Regarding automatic processes, the implication of implicit attitudes in PA
and EB adoption receives increasing empirical support (Sheeran, Gollwitzer, & Bargh, 2013).
Past studies showed that implicit attitudes were associated to self-reported and objective
PA (Calitri, Lowe, Eves, & Bennett, 2009; Conroy, Hyde, Doerksen, & Ribeiro, 2010), as
well as self-report and behavioral food choice for different kinds of food (Conner, Perugini,
O’Gorman, Ayres, & Prestwich, 2007; Richetin, Perugini, Prestwich, & O’Gorman, 2007).
Theoretically, researchers have recently advocated for an extension of the TPB (Conner,
2015), and it seems appropriate to study implicit attitudes in this framework. However, this
perspective was almost exclusively adopted in students. Thus, the aim of this study was to
explore the contribution of implicit attitudes toward PA and EB beyond the TPB variables
among persons with obesity and from the general population.

Methods
Participants
Healthy adults from the general population were recruited among tertiary sector companies’
staff, and were included if they did not report any medical PA contra-indications or specific
diets. Obese adults (BMI > 30 kg/m²) were recruited trough the department of nutrition
and diabetes and clinical physiology of the University Hospital of Montpellier. They were
included if they were hospitalized for weight management and were covered by the national
health insurance. Individuals receiving a psychiatric treatment or who were concerned by
an acute hospitalization procedure were not included.
Procedure
This study was performed according to the principles of the Declaration of Helsinki and was
approved by the local ethics committee. The participants first signed an informed consent
and were invited to complete computerized tests and questionnaires.
Measures
Implicit attitudes
Implicit attitudes were measured through two Implicit Association Tests (IATs; Greenwald,
McGhee, & Schwartz, 1998). IATs were designed following current recommendations
(Greenwald, Nosek, & Banaji, 2003). The final D-scores were calculated by subtracting
mean response time in the compatible test block to mean response time in the incompatible block, and by dividing this score by the pooled standard deviation across both blocks
(Greenwald et al., 2003). These scores were comprised between –2 (unfavorable implicit
attitudes) to +2 (favorable implicit attitudes), 0 being a neutral score.
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Theory of Planned Behavior variables
The questionnaires assessing the TPB variables were formulated following the recommendations of Ajzen (2006). Explicit attitudes (6 items) were assessed through 7-point semantic differentiation scales (αPA = .84; αEB = .79). The items referring to intentions (4 items,
αPA = .95; αEB = .80), perceived behavioral control (6 items, αPA = .90; αEB = .86) and social
norms (6 items, αPA = .95; αEB = .96) were measured through a 7-point Likert scale.
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Physical activity
Daily PA behavior was assessed trough the Global Physical Activity Questionnaire (Bull,
Maslin, & Armstrong, 2009). The total PA score was calculated in minutes per week. Square
root transformation was conducted (Bland & Altman, 1996).
Eating behavior
Regarding EB, we used the New Eating Self-Administered Questionnaire (Gusto et al., 2013)
that assesses the daily consumption of various kinds of food. A score of diversity of healthy
food consumption was computed: one point was attributed each time a recommendation
was respected, leading to scores ranging from 0 to 13 (no versus all recommendations
respected).

Results
Descriptive statistics
A total of 153 participants were recruited, including 94 participants from the general population (51%women; age: 34.7 ± 8.9 years) and 59 obese participants (74%women; age:
50.6 ± 12.3 years; BMI: 36.8 ± 4.03 kg m–²). Table 1 presents the descriptive statistics and
Table 2 shows the correlations between all variables.
Two independent multiple regression analyses were conducted in each sample, entering
the TPB variables and implicit attitudes as independent variables, and self-reported behaviors as dependent variable. Regarding PA, the equation was statistically significant in the
general population: F(5, 88) = 9.48; R²adjusted = .31; P < .001. Perceived behavioral control
β = .46; 95%CI[.26, .70]; P < .001 and explicit attitudes β = .25; 95%CI[.06, .45]; P = .011 were
significant predictors. Among obese people, the equation was also statistically significant,
Table 1. Descriptive statistics for PA and EBs.
Eating behavior

TPB variables
Explicit attitudes
Social norms
Perceived behavioral control
Intentions
Implicit attitudes
D-Score
Behavior

Physical activity

Obese

General pop

Obese

General pop

M(SD)

M(SD)

M(SD)

M(SD)

5.74(.76)
4.98(2.01)
4.68(.92)
6.06(.92)

5.02 (.7)
3.42 (1.84)
5.48(1.09)
5.13(1.61)

5.80(.97)
5.61(1.05)
2.38(1.03)
6.06(.94)

6.31(.77)
3.71(1.97)
5.66(1.35)
5.78(1.58)

−.04(.39)

.03(.33)

−.01(.29)

.01(.28)

8.79(1.48)

8.66(1.27)

194.58(193.44)

316.97(273.86)

Abbreviations: M = Mean, SD = Standard Deviation.
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Table 2. Pearson correlations between PA and EB variables.
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1. ATT PA
2. SN AP
3. PBC PA
4. INT PA
5. D PA
6. PA
7. ATT EB
8. SN EB
9. PBC EB
10. INT EB
11. D EB
12. EB

1
–
.06
.56
.40
–.08
.35
.11
–.01
.37
.26
–.08
.20

2
.12
–
.09
.13
–.12
–.06
.04
.83
.01
.33
–.21
–.03

3
.38
.08
–
.68
.08
.26
.05
–.08
.57
.49
–.01
.33

4
.45
.31
.68
–
–.12
.24
.29
.01
.49
.78
–.14
.33

5
.01
.05
.02
.03
–
.24
–.16
–.16
.05
–.06
.20
–.17

6
.32
–.02
.45
.29
.14
–
.05
–.08
.19
.21
.26
.07

7
.47
.21
.23
.29
–.02
.26
–
.12
.40
.45
–.06
.13

8
.17
.68
.11
.13
–.03
.13
.14
–
.09
.32
–.17
–.11

9
.32
.05
.46
.37
.05
.29
.59
.06
–
.69
.06
.24

10
.32
.39
.28
.45
.08
.21
.57
.42
.59
–
–.09
.25

11
.26
–.05
.08
.13
.21
.16
.06
–.12
.04
.04
–
.10

12
.18
.10
.16
.12
.13
.26
.16
.22
.14
.34
.04
–

Abbreviations: ATT = attitudes, SN = Social Norms, PBC = Perceived Behavioral Control, INT = intention, D = D-score for
Implicit Attitudes.
Note. The correlations concerning obese persons are rated in the bottom and at the top for people from the general
population.
Bold text = significant correlation (p < .05).

F(5, 53) = 4.05; R²adjusted = .21; P = .03, and the two significant predictors were explicit
attitudes β = .38; 95%CI[.09, .66]; P = .011, and implicit attitudes β = .25; 95%CI[.01, .50];
P = .044. Regarding EB, the regression model was significant for the general population,
F(5, 88) = 2.76; R²adjusted = .08; P = .022, intentions being a significant predictor β = .38;
95%CI[.09, .67]; P = .011. Among obese people, the regression model was not significant
F(5, 53)=1.38; R²adjusted = .03; P = .25.

Discussion
The aim of this study was to explore the specific contribution of implicit attitudes toward
PA and EB in the TPB framework. Our results revealed a significant association of implicit
attitudes with PA among obese people, but not in the general population. This suggests that
among obese persons, PA may rely more on automatic processes compared to the general
population. This may be explained by differences in self-regulation between normal-weight
and obese person, which would imply that behaviors among obese people more strongly
depend on automatic processes (Nederkoorn, Houben, Hofmann, Roefs, & Jansen, 2010;
Sutin, Ferrucci, Zonderman, & Terracciano, 2011). Regarding EB, our results were not significant for obese persons and slightly significant for people from the general population,
intentions being the only significant predictor. This could be due to the questionnaire used,
which provided a score reflecting both quantitative and qualitative aspects of EB. On the
contrary, TPB variables and implicit attitudes exclusively concerned qualitative dimensions
of EB, which could represent a potential source of discordance. Experimental studies targeting both controlled and automatic processes in PA and EB are now needed. To date, such
initiatives remain scarce and are limited to the general population (Cheval, Sarrazin, IsoardGautheur, Radel, & Friese, 2015; Hollands, Prestwich, & Marteau, 2011). Also, this study
presents some limitations. First PA and EB were measured with self-reported tools which
may be accompanied by bias of memory and overestimation. The cross-sectional design
also limits the scope of the results. Because the study concerned habitual behaviors, it would
be important to replicate the results using a prospective design. A final limitation concerns
the absence of anthropometric data for the participants from the general population. Such
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information would enable researchers to provide a more thorough analysis of the predictive
pattern of PA and EB according to weight status. In conclusion, this study highlights the
significant contribution of implicit attitudes beyond the TPB variables in the prediction of
self-reported PA among obese persons.
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