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a b s t r a c t

Many adolescents engage in unhealthy snacking behavior, and the frequency and amount of unhealthy
consumption is increasing further. In this study, we aim to investigate the role that habit strength plays
in unhealthy snacking during adolescence and whether self-regulation strategies can overcome habitual
snacking. A total of 11,392 adolescents aged 10e17 years from nine European countries completed a
cross-sectional survey about healthy eating intentions, snacking habit strength, eating self-regulation
strategies, and daily intake of unhealthy snacks. The results showed that habit strength was positively
associated with intake of unhealthy snack foods, also when healthy eating intentions were accounted for.
Use of self-regulation strategies was negatively associated with unhealthy snacking. The interaction
effect of habit strength and use of self-regulation strategies was significant. Strong snacking habits were
associated with higher consumption, but this effect could be attenuated by use of temptation-oriented
self-regulation strategies. The present study highlights that habit strength is associated with un-
healthy snacking already in adolescents. The findings suggest that teaching self-regulation strategies may
help adolescents to overcome unhealthy snacking habits.

© 2015 Elsevier Ltd. All rights reserved.
1. Introduction

The steep rise in overweight and obesity prevalence among
children and adolescents has led to concern (Livingstone, 2001;
Ogden et al., 2006). Overweight early in life is associated with a
number of adverse physical and mental health outcomes in youth,
but also later in life (Bell et al., 2011; Wang, McPherson, Marsh,
Gortmaker, & Brown, 2011). Further, overweight children and ad-
olescents tend to become overweight adults (Bayer, Krüger, von
Kries, & Toschke, 2011; Kvaavik, Tell, & Klepp, 2003).

Unhealthy diets are contributing to overweight, as well as to
other health outcomes, and it has been suggested that particularly
snack foods consumed between meals contribute to an unhealthy
diet. A number of studies indicated that snack consumption (i.e.,
foods eaten in between meals) is associated with overweight
(Berteus Forslund, Torgerson, Sjostrom,& Lindroos, 2005; Howarth,
y and Technology: Centre for
d Research Centre, P.O. Box
Huang, Roberts, Lin,&McCrory, 2007; McDonald, Baylin, Arsenault,
Mora-Plazas, & Villemor, 2009). Moreover, snack consumption is
associated with diets of poor nutritional quality because snacking
patterns typically includes the consumption of high energy-dense
foods that are rich in sugar or saturated fat (Feeley, Musenge,
Pettifor, & Norris, 2012; Santaliestra-Pasias et al., 2014; Sebastian,
Cleveland, & Goldman, 2008).

Snacking is a typical eating behavior that many adolescents
engage in. Estimations suggest that approximately 25%e35% of the
total daily energy intake of adolescents results from snacking
(Dwyer et al., 2001; Jahns, Siega-Riz, & Popkin, 2001; Piernas &
Popkin, 2010; Sebastian et al., 2008). Furthermore, snacking inci-
dence has increased in all age groups including adolescents (Jahns
et al. 2001; Nielsen, Siega-Riz & Popkin, 2001). It has been sug-
gested that in the U.S. the proportion of people who consume three
or more snacks a day has increased fourfold since the 1970s
(Cleveland, Goldman,&Moshfegh, 2005). In addition to an increase
in snacking frequency, sizes of the consumed portions have
increased as well (Kerr et al., 2009). Importantly, the increase in
snacking typically reflects an increase in snacking of unhealthy
foods (i.e., savory and sweet snacks). This has contributed to an
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increase in total energy intake and energy intake from added and
total sugars in the past decades (Larson & Story, 2013). Taking into
account that snacking patterns that are formed during childhood
continue into adulthood, it is important to establish healthy eating
patterns early in life. Hence, reducing the consumption of un-
healthy snacks has been recommended to promote good health
(e.g., Loyd-Williams, Mwatsama, Ireland, & Capewell, 2008). In
order to do so, it is important to gain insight into the origins of
adolescent snacking.

Habit strength may play an important role in eating behaviors
(Brug, De Vet, De Nooijer & Verplanken, 2006; Conner, Perugini,
O'Gorman, Ayres, & Prestwich, 2007; Verhoeven, Adriaanse,
Evers, & De Ridder, 2012; Weijzen, De Graaf, & Dijksterhuis,
2009). Although in colloquial language in the food domain the
term habits is often used to refer to eating patterns (Van't Riet,
Sijtsema, Dagevos, & de Bruijn, 2011), habits involve more than
just repeated behaviors (Verplanken, 2006). Habits are defined as
automatized patterns of behavior in response to a particular sit-
uation or external cue (Aarts & Dijksterhuis, 2000; Aarts,
Verplanken, & Van Knippenberg, 1998; Ouellette & Wood, 1998).
Habits are formed when people repeatedly engage in the same
behavior in the same context. For example, when someone regu-
larly eats chocolate while watching a movie, this behavior (eating
chocolate) can become a habit, automatically elicited by the spe-
cific situation (watching a movie). A large part of our daily
behavior is assumed to be habitual because they reflect repeated
behaviors performed in a similar context every day, including di-
etary behaviors (Wood, Quinn, & Kashy, 2002). Eating is some-
thing that most people do on a daily basis, and meals and snacks
are often consumed at the same place and time every day. A meta-
analysis indeed demonstrated that habit strength correlated
moderately to strongly with dietary behaviors. Further, the effect
size of habit strength was similar to the effect sizes found for
major common predictors of dietary behaviors in general, such as
intentions (Gardner, De Bruijn, & Lally, 2011). In relation to un-
healthy snacking, the role of habit strength in snacking was further
established in a prospective study among a representative com-
munity sample, which showed that habit strength was the most
important predictor of unhealthy snack intake and that habit
strength outperformed intentions to eat healthily (Verhoeven
et al., 2012). The above findings underscore the importance of
habit strength in eating and snacking, but it remains unknown
whether snacking has already become habitual during adoles-
cence, and whether habit strength is as strongly associated with
snacking in adolescents as it is in adults. This is important to know,
because once habitual cue-response associations have been
formed, these are difficult to break. Moreover, if snacking proves
habitual in adolescents, this would require different type of in-
terventions than the interventions aiming to improve healthy
eating intentions that are usually developed for adolescents (Lally
& Gardner, 2013).Therefore the main aim of the present study was
to identify the association between habit strength and unhealthy
snack intake in adolescents.

If snacking is already associated with habit strength among
adolescents, then the question arises whether adolescents are
capable of overruling these habits. Research has demonstrated that
adolescents possess skills and use strategies that help them limit
their unhealthy food intake (De Vet et al., 2014; Stok, De Vet, De
Ridder, & De Wit, 2012). Use of such self-regulation strategies
(e.g., temptation control, avoidance of temptations, distraction,
suppression, goal setting and goal deliberation) have been found to
attenuate the negative influence of access to tempting foods (De
Vet, De Wit, Luszczynska et al., 2013). Adolescents who used
these strategies were better able to deal with a tempting food
environment than those who were less equipped with self-
regulatory tools (De Vet et al., 2013). If self-regulation strategies
attenuate the appeal of food cues in the environment, this may also
be of relevance for the relation between habits and snacking since
habits are in essence an automatized response to a food cue.
Therefore, we also aim to investigate whether self-regulation
strategies are useful in reducing the number of consumed un-
healthy snacks, independent of the habit strength to consume un-
healthy snack foods. Finally, we aim to investigate whether self-
regulation strategies may attenuate the association between habit
strength and snacking. Once habits are formed, self-regulation
strategies may be helpful in reducing the impact habit strength
has on actual snack intake.

In sum, the present examines to what extent unhealthy
snacking is already habitual in adolescents, and whether adoles-
cents possess strategies that may help them to overrule the
habitual nature of snacking. Hereto, a cross-sectional study was
conducted among a large and diverse sample of adolescents in
nine European countries.
2. Methods

2.1. Participants, design and procedure

For this study, we used cross-sectional data derived from the
Tempest survey (See also De Vet et al., 2014), a survey on eating
behaviors among 10e17-year old European adolescents. The survey
was administered in 2010. Data were collected in schools in nine
European countries (The Netherlands, Belgium, Germany, UK,
Finland, Denmark, Poland, Portugal and Romania); selected to
represent a range of socio-economic and socio-cultural back-
grounds. Schools were selected to represent variety in rural and
urban regions as well as higher and lower socioeconomic status
(SES) areas.

The data collection protocol complied with the ethical guide-
lines in each country (i.e., when medical ethical approval was
required, approval was established). Passive (i.e., participation un-
less objection is made by signing the opting-out form) or active (i.e.,
participation only upon signing the opting-in form) consent from
adolescents and their parents was obtained, depending on the
guidelines from each country's ethical review board.

Adolescents aged 10 to 17 were asked to complete the ques-
tionnaire in one session at school in the classroom setting. For the
present study, we use information about background characteris-
tics, self-regulation strategies for eating, the extent to which
snacking is habitual, and snack consumption. Completing the
questionnaire took approximately 30 min. Schools were allowed to
choose between computer-based or paper-and-pencil question-
naires. Of the total sample, 15.3% of the (pre-) adolescents
completed a computerized version of the questionnaire.

A total of 121 schools participated, with 58.5% of these schools
located in urban areas and 52.5% of these schools being situated in
areas with a high socio-economic status. The questionnaire was
completed by 11,392 adolescents. Mean age was 13.21 years
(SD ¼ 2.00). A total of 23.3% of the sample was 10 or 11 years old,
34.0% were 12 or 13 years old, 27.0% were 14 or 15 years old, and
15.8% were 16 or 17 years old.

Of the sample, 50.5% were girls, and 90.7% spoke the country's
national language as their primary language at home. Of the re-
spondents, 13.0%, 39.3% and 47.8% were from low, middle or high
affluent families. The majority of the sample had a normal weight
(74.8%). A total of 10.5% were classified as underweight, 12.5% as
overweight, and 2.1% as obese according to age-adjusted BMI cat-
egories used by the International Obesity Task Force (Cole, Belizzi,
Flegal et al., 2000).



Table 1
Means (M), standard deviations (SD) and bivariate Pearson correlations between
healthy eating intentions, habit strength, self-regulation strategy use and unhealthy
snack intake.

1 2 3 4 5 6

Healthy eating intentions (1) e �.14 .37 .39 .48 �.18
Habit strength (2) e �.30 �.23 �.25 .34
Action towards temptations (3) e .71 .69 �.36
Change meaning of temptations (4) e .76 �.33
Action towards goals (5) e �.28
Unhealthy snack intake (6) e

M 3.56 2.66 2.36 2.30 2.50 1.91
SD 0.77 0.90 0.87 0.85 0.93 1.43

All p-values are below <.001.
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2.2. Measures

Perceived healthiness of current diet was assessed with one
item, i.e., “What do you think of your diet?” (1 ¼ I eat very un-
healthy, 5 ¼ I eat very healthy) for descriptive purposes.

Healthy eating intentions was assessed with four items conform
earlier research among adolescents on eating behavior (Stok et al.,
2015). Example items are. “I would like to eat healthier and “I
intend to eat healthier” (1 ¼ strongly disagree, 5 ¼ strongly agree).
The internal consistency was satisfying (Cronbach's alpha a ¼ .75)
and a mean score was computed.

Habit strength was assessed with six items from the self-
reported habit index (SRHI) (Verplanken & Orbell, 2003),
comprising two core elements of the SRHI (i.e., frequency and
automaticity) and adapted to snacking behavior. Self-identity (the
third component of the SRHI) was not assessed, as self-identity is
not an essential component of habit (See for a discussion: Gardner,
Abraham, Lally & De Bruijn, 2012; Sniehotta & Presseau, 2012) and
may even reflect a distinct concept that impacts on behavior in a
different way than habits do (Gardner, De Bruijn,& Lally, 2012). The
self-reported habit index has been used before in adolescents
(Kremers, van der Horst, & Brug, 2007). Sample items are ‘un-
healthy snacking is something I do frequently’ and ‘unhealthy
snacking is something I dowithout thinking’ (1¼ strongly disagree,
5 ¼ strongly agree). Internal consistency was good (Cronbach's
alpha ¼ .86) and a mean score was computed.

Self-regulation strategies for eating were assessed with the
TESQ-E. This is a 24-item instrument to assess dietary self-
regulation strategies that has been validated among adolescents
(De Vet et al., 2014). Individuals are asked to rate on a five-point
Likert scale ranging from 1 (never) to 5 (always) how often they
use six specific self-regulation strategies which represent three
broader categories. Each category includes two strategies which are
assessed with four items each, and a mean score was calculated for
each category. The first category reflects strategies for addressing
the food environment directly and includes items describing temp-
tation control and avoidance (Cronbach's alpha ¼ .83). The second
reflects strategies for changing the meaning of the food environment,
and includes items describing distraction and suppression (Cron-
bach's alpha ¼ .86). The third reflects strategies for addressing the
goal to eat healthily and includes items describing goal and rule
setting and goal deliberation (Cronbach's alpha ¼ .86). Mean scores
were computed for the three categories of self-regulation strategies
separately.

Unhealthy snack intake was assessed with one item asking
“How many snacks do you eat on an average day? (conform earlier
research in adolescents; De Vet et al., 2013; Lally, Bartlet, &Wardle,
2011) Adolescents were asked to indicate consumption on a six-
point scale ranging from 0 (none or less than 1 per day) to 5
(more than 4 per day). Unhealthy snacks had to be reported in
number of snacks and examples of country-specific unhealthy
snacks were provided. It was explained what would count as one
snack,: e.g., a handful of crisps, a candy bar, a sausage roll).

3. Results

Descriptives and Associations between unhealthy snack intake,
healthy eating intentions, habit strength and self-regulation
strategies.

Participants perceived their diet as moderately healthy
(M ¼ 3.28, SD ¼ .79) and generally had positive intentions to eat
healthier (M ¼ 3.56, SD ¼ .77) Habit strength was moderate and
participants sometimes to regularly used the eating self-regulation
strategies. Participants reported to consume on average 1.91
(SD ¼ 1.43) unhealthy snacks per day.
Based on Cohen's (1988) interpretation of effect sizes, the cor-
relations between healthy eating intentions and habit strength,
between healthy eating intentions and unhealthy snack intake, and
between habit strength and the different categories of self-
regulation strategies can be considered weak (r's � .30). The cor-
relations between healthy eating intentions and the different cat-
egories of self-regulation strategies, between self-regulation
strategies addressing the food environment directly, strategies
changing the meaning of the food environment and unhealthy
snack intake, and between habit strength and unhealthy snack
intake can be considered moderate (r's between .30 and .50). The
three categories of self-regulation strategies correlated strongly
(r's > .50; see Table 1).

3.1. Associations between background characteristics and habit
strength

Table 2 presents results of multiple linear regression analyses
with habit strength as the dependent variable and age, sex, family
affluence, immigrant status and weight status as independent
variables. The results showed that age, family affluence and weight
status were statistically significantly associatedwith habit strength,
but sex and immigrant status were not. Older adolescents, ado-
lescents from low as compared to high affluent families, and
overweight or obese adolescents, reported the strongest unhealthy
snacking habits, though family affluence and weight status were
only very weakly associated with habit strength.

3.2. Multiple linear regression analyses of unhealthy snack intake

Multiple linear regression analyses were conducted with un-
healthy snack intake as the dependent variable. In step 1, back-
ground characteristics were included in the regression model. In
step 2 healthy eating intentions were entered, followed by habit
strength and three categories of self-regulation strategies in step 3
and 4, respectively. In the final step, step 5, the interactions be-
tween habit strength and the three categories of self-regulation
strategieswere added to the regression model. All variables were
standardized before being entered in the model (see Table 3).

In step 1, it was found that older adolescents, boys, adolescents
from low affluent families compared to medium and high affluent
families, immigrants and non-overweight adolescents reported to
eat more unhealthy snacks. The results showed that in step 2
healthy eating intentions were significantly associated with a lower
intake of unhealthy snacks. Whereas healthy eating intentions
remained negatively associated with snack intake in step 3, habit
strength was more strongly and positively associated with snack
intake. In step 4, healthy eating intentions and habit strength
remained significantly associated with unhealthy snack intake.
Unhealthy snack intake was further associated with three



Table 2
The association between background characteristics and habit strength for unhealthy snacking.

B SE (B) b p

Age (in years) .07 .01 .16 <.001
Gender (1 ¼ boy, 2 ¼ girl) �.001 .02 .000 .96
Middle (¼1) versus Low (¼ 0) family affluence �.04 .03 �.02 .17
High (¼1) versus Low (¼0) family affluence �.11 .03 �.06 <.001
Immigrant status (0 ¼ non-immigrant, 1 ¼ immigrant) .05 .03 .02 .10
Overweight (1 ¼ overweight or obese, 0 ¼ non-overweight) .11 .03 .04 <.001

Model F (6, 9338) ¼ 47.46, p < .001, R2 ¼ .03.

Table 3
Stepwise multiple linear regression analyses with unhealthy snack intake as dependent variable.

Variables in the regression model Step 2 Step 3 Step 4 Step5

В P В p b P b p

Healthy eating intentions �.17 <.001 �.12 <.001 �.02 .036 �.02 .093
Habit strength .32 <.001 .26 <.001 .25 <.001
Action towards temptations �.20 <.001 �.20 <.001
Change meaning of temptations �.17 <.001 �.18 <.001
Action towards goal .06 .001 .05 .001
Habit strength � action towards temptations �.03 .051
Habit strength � change meaning of temptations �.03 .047
Habit strength � action towards goals .003 .87
Model F F (7, 9095) ¼ 57.15 F (8, 9095) ¼ 186.34 F (11, 9095) ¼ 218.42 F (14, 9095) ¼ 174.82
R2 .04 .14 .21 .21

Note. Step 1: Age (b ¼ .09, p < .001), gender (b ¼ �.05, p < .001), medium versus low affluence (b ¼ � .06, p ¼ .001), high versus low affluence (b ¼ �.08, p < .001), immigrant
status (b ¼ .04, p < .001) and overweight status (b ¼ �.05, p < .001). Model F (6, 9095) ¼ 25.03, p < .001. R2 ¼ .02.
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categories of self-regulation strategy use, in particular strategies
that address the food environment directly and strategies that
change the meaning of the food environment. This suggests that
irrespective of the extent to which snacking is habitual, use of self-
regulation strategies is associated with a lower intake of snacks,
and vice versa: irrespective of the frequency with which self-
regulation strategies are used, stronger habits are associated with
higher intake of snacks. In step 5 it was found that in addition to
habit strength and self-regulation strategy use, the interaction
between habit strength and dealing with the food environment
directly and the interaction between habit strength and changing
the meaning of the food environment were (borderline) significant.
No significant interaction between habit strength and addressing
the goal to eat healthily directly was found.

3.3. Interaction between habit strength and self-regulation strategy
use

Next, simple slope analyses (cf. Aiken & West, 1991) were con-
ducted to decompose the interaction between habits and self-
regulation strategy use. Linear regression analyses were used to
evaluate the association between habits and snack consumption,
for low (M þ1SD) and high (M�1SD) levels of self-regulation
strategy use. First, the interaction between habit strength and
strategies addressing the food environment directly was decom-
posed, followed by the interaction between habit strength and
strategies changing the meaning of the food environment. In the
simple slope analyses, only the standardized variables of habit
strength and self-regulation strategies were entered, no control
variables were included.

In participants with a low use of strategies dealing with the food
environment directly, habit strength was positively associated with
snack intake (Intercept¼ 2.30, B¼ .42, SE (B)¼ .02, CI (B)¼ .39e.45,
p < .001). In participants with a high use of strategies dealing with
the food environment directly, habit strength was positively but
less strongly associated with snack intake (Intercept¼ 1.47, B¼ .30,
SE (B) ¼ .02, CI (B) ¼ .26e.33, p < .001).
In participants with a low use of strategies changing the
meaning of temptation, habit strength was positively associated
with snack intake (Intercept 2.28, B ¼ .46, SE (B) ¼ .02, CI
(B)¼ .43e.49, p < .001). In participants with a high use of strategies
changing the meaning of the food environment directly, habit
strength was positively but less strongly associated with snack
intake (Intercept ¼ 1.50, B ¼ .33 SE (B) ¼ .02, CI (B) ¼ .30e.37,
p < .001).

See Figs. 1 and 2 for a graphical depiction of the interaction
between habit strength and self-regulation strategies dealing with
the food environment and strategies changing the meaning of the
food environment, respectively.

4. Discussion

The present study illustrates that habit strength is an important
correlate of unhealthy snack intake already in adolescents. Habit
strength increases with age. The results are remarkably comparable
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to those found in studies with adults. The strength of the unhealthy
snacking habit in the present sample (M ¼ 2.66; SD ¼ .90) was
comparable to the habit strength in a representative community
sample of adults (Verhoeven et al., 2012: M ¼ 2.46, SD ¼ 1.30).
Further, the correlation between habit strength and unhealthy
snacking is comparable to those found in adult samples (e.g.,
Adriaanse, de Ridder,& Evers, 2011; Conner et al., 2007; Verhoeven
et al., 2012). Also similar to studies in adults is the finding that habit
strength outperforms healthy eating intentions in such a way that
despite good intentions to do otherwise habits lead to the un-
wanted performance of behavior. Now that the present study
identifies habit strength as an important correlate of unhealthy
snack intake, a next step would be to gain understanding of why
and how adolescents develop habits. Adolescence is characterized
by a search for autonomy. Research indicated that a typical means
for adolescents to attain and express autonomy is by purchasing
unhealthy snacks (Stok, De Ridder, Adriaanse, & De Wit, 2010).
Unhealthy snacking is thus valued by adolescents and reflects a
common volitional behavior, which may gradually develop into
habits that may become unwanted at a later point.

Habits are hard to change once formed, so it is worrisome that
snacking has become habitual already at such a young age. Habits
can be formed in relatively short periods of time (Lally, Wardle, &
Gardner, 2011) and apparently this process may already take
place during adolescence. Fortunately, people are not slaves to their
impulses and unwanted habits. Even though habits may have been
formed at a young age and are associated with unhealthy snack
intake, self-regulation strategies appear important in reducing the
intake of unhealthy snacks. These findings suggest that also ado-
lescents with strong habits to snack unhealthy can simultaneously
apply strategies that could contribute to limiting one's snack intake.
This idea is further illustrated by the finding that particularly self-
regulation strategies dealing with the food environment or strate-
gies changing its meaning seem to slightly attenuate the associa-
tion between habit strength and unhealthy snack intake.
Adolescents who apply these cue-driven self-regulation strategies
regularly may be less influenced by their habits to snack unhealthy.
Although the interaction effect is small and the impact of habits on
unhealthy snack intake does not disappear, the reduction is of
relevant magnitude. For adolescents with a strong habit of un-
healthy snacking, high users of self-regulation strategies consume
about one daily serving of snacks less than low users of self-
regulation strategies. Interestingly this was only found for strate-
gies that help individuals to deal with the food environment, but
not for self-regulation strategies that address the goal to eat
healthily. This begs the question how exactly habit strength and
self-regulation are related. The cross-sectional design of the pre-
sent study cannot shed light on the underlying processes that
explain the negative correlation between self-regulation and
habits. It might be that habits impede the use of (specific types of)
self-regulation strategies). Yet, it might also be that with using self-
regulation strategies, people may prevent that habits are estab-
lished in the first place. Further, self-regulation strategies may
interfere with the execution of habits once a cue is encountered
that would normally elicit the learned response. For example, if one
has the habit to eat chocolate (habitual response) when watching
television (situational cue), one might apply the temptation
avoidance strategy to make sure that chocolate are not bought in
large quantities. Alternatively, use of self-regulation strategies may
prevent that people encounter particular cues that would elicit
habitual responses. Relating to the same example, one might apply
self-regulation by postponing switching on the television. Although
habit strength correlated weakly with self-regulation strategies,
suggesting that they are independent constructs, one would expect
that good self-regulation will over time gradually lead to weaker
habits. Habituation occurs when repeatedly the same behavior is
performed in the same context. If self-regulation strategies
repeatedly interfere in the cueeresponse association, eventually
extinction may occur. In a prospective study among a representa-
tive community sample, some preliminary evidence was found for
this notion. Those with better pro-active coping skills (a concept
related to self-regulation) reported weaker habits to snack un-
healthy one month later (Maas, De Ridder, De Wit, & De Vet, 2014).
Future experimental research should shed more light on the rela-
tion between self-regulation and habit.

The present study bears practical implications. Given the asso-
ciation between habit strength in adolescent snacking behavior, it
is important to acknowledge the habitual character of snacking in
dietary interventions for adolescents. Perhaps self-regulation
strategies are easier taught, than unwanted habits are broken.
Training of self-regulation strategies may provide an interesting
avenue for future interventions, which may eventually also lead to
weaker habits.

Some strengths and limitations of the present study need to be
acknowledged. The cross-sectional design of the study limits the
possibility to identify causal relationships. Further, the use of self-
report measures for self-regulation, habit strength and unhealthy
snack intake is an important limitation. People may not always be
fully aware of their habits and behaviors, which make these mea-
sures vulnerable to recall bias. Yet, we used the SRHI which is a
well-established measure to assess self-reported habits. Further,
the average snack intake found in the present study is very com-
parable to the snack intake found in earlier studies among ado-
lescents (Jahns et al., 2001; Macdiarmid et al., 2009). The present
study was conducted among a large and diverse sample of ado-
lescents from nine European countries, and is one of the first
studies to explore habit strength in adolescents as well as to
investigate self-regulation strategies and habits simultaneously.

To conclude, the present study highlights the importance of
habit strength in unhealthy snacking by adolescents, but also
identifies self-regulation strategies as a means to deal with un-
healthy snacking habits.
Acknowledgment

This research was supported by a grant from the European
Community FP7 Research Program to the TEMPEST consortium
[Health-F2-2008-223488]. We acknowledge the Tempest con-
sortium for their collaboration in data collection.



E. De Vet et al. / Appetite 95 (2015) 182e187 187
References

Aarts, H., & Dijksterhuis, A. (2000). Habits as knowledge structures: automaticity in
goal directed behavior. Journal of Personality and Social Psychology, 78(1), 53e63.

Aarts, H., Verplanken, B., & Van Knippenberg, A. (1998). Predicting behavior from
actions in the past: repeated decision making or a matter of habit? Journal of
Applied Social Psychology, 28(15), 1355e1374.

Adriaanse, M. A., de Ridder, D. T. D., & Evers, C. (2011). Emotional eating: eating
when emotional or emotional about eating? Psychology and Health, 26(1),
23e39.

Aiken, L. S., & West, S. G. (1991). Multiple regression: Testing and interpreting in-
teractions. Newbury Park: Sage.

Bayer, O., Krüger, H., von Kries, R., & Toschke, A. M. (2011). Factors associated with
tracking of BMI: a meta-regression analysis on BMI tracking. Obesity, 19,
1069e1076.

Bell, L. M., Curran, J. A., Byrne, S., Roby, H., Suriano, K., Jones, T. W., et al. (2011). High
incidence of obesity co-morbidities in young children: a cross-sectional study.
Journal of Paediatrics and Child Health, 47, 911e917.

Berteus Forslund, H., Torgerson, J. S., Sjostrom, L., & Lindroos, A. K. (2005). Snacking
frequency in relation to energy intake and food choices in obese men and
women compared to a reference population. International Journal of Obesity, 29,
711e719.

Brug, J., De Vet, E., De Nooijer, & Verplanken, B. (2006). Predicting fruit consump-
tion: cognitions, intention and habits. Journal of Nutrition Education and
Behavior, 38, 73e81.

Cleveland, L. E., Goldman, J. D., & Moshfegh, A. M. (2005). Contribution of snacks to
food and nutrient intakes in the United States. The Federations of American
Society Experimental Biology Journal, 19, A88.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). New
Jersey: Lawrence Erlbaum.

Cole, T. J., Bellizzi, M. C., Flegal, K. M., & Dietz, W. H. (2000). Establishing a standard
definition for child overweight and obesity worldwide: international survey.
British Medical Journal, 320, 1240e1243.

Conner, M., Perugini, M., O'Gorman, R., Ayres, K., & Prestwich, A. (2007). Relations
between implicit and explicit measures of attitudes and measures of behavior:
evidence of moderation by individual difference variables. Personality and Social
Psychology Bulletin, 33, 1727e1740.

De Vet, E., De Ridder, D. T. D., Stok, F. M., Brunso, K., Baban, A., & Gaspar, T. (2014).
Assessing self-regulation Strategies: development and validation of the tempest
self-regulation questionnaire for eating (TESQ-E) in adolescents. International
Journal of Behavioral Nutrition and Physical Activity, 11, 106.

De Vet, E., De Wit, J. B. F., Luszczynska, A., Stok, F. M., Gaspar, T., Pratt, M., et al.
(2013). Access to excess: how do adolescents deal with unhealthy foods in their
environment? European Journal of Public Health, 23, 752e756.

Dwyer, J. T., Evans, M., Stone, E. J., Feldman, H. A., Lytle, L., Hoelscher, D., et al.
(2001). Adolescents' eating patterns influence their nutrient intakes. Journal of
the American Dietetic Association, 101, 798e802.

Feeley, A., Musenge, E., Pettifor, J. M., & Norris, S. A. (2012). Changes in dietary habits
and eating practices in adolescents living in urban South Africa: the birth to
twenty cohort. Nutrition, 28, e1ee6.

Gardner, B., Abraham, C., Lally, P., & De Bruijn, G. J. (2012a). The habitual use of the
self report habit index': a reply. Annals of Behavioral Medicine, 43(1), 141e142.

Gardner, B., De Bruijn, G. J., & Lally, P. (2011). A systematic review and meta-analysis
of applications of the self-report habit index to nutrition and physical activity
behaviors. Annals of Behavioral Medicine, 42(2), 174e187.

Gardner, B., De Bruijn, G. J., & Lally, P. (2012b). Habit, identity, and repetitive action:
a prospective study of binge-drinking in UK students. British Journal of Health
Psychology, 17(3), 565e581.

Howarth, N. C., Huang, T. T., Roberts, S. B., Lin, B. H., & McCrory, M. A. (2007). Eating
patterns and dietary composition in relation to BMI in younger and older adults.
International Journal of Obesity, 31, 675e684.

Jahns, L., Siega-Riz, A. M., & Popkin, B. M. (2001). The increasing prevalence of
snacking snacking among US children from 1977e1996. Journal of Pediatrics,
138, 493e498.

Kerr, M. A., Rennie, K. L., McCaffrey, T. A., Wallace, J. M. W., Hannon-Fletcher, M. P., &
Livingstone, M. B. E. (2009). Snacking patterns among adolescents: a compar-
ison of type, frequency and portion size between Britain in 1997 and Northern
Ireland in 2005. British Journal of Nutrition, 101, 122e131.

Kremers, S. P. J., van der Horst, K., & Brug, J. (2007). Adolescent screen-viewing
behavior is associated with consumption of sugar-sweetened beverages: the
role of habit strength and perceived parental norms. Appetite, 48(3), 345e350.

Kvaavik, E., Tell, G. S., & Klepp, K. I. (2003). Predictors and tracking of body mass
index from adolescence into adulthood: follow-up of 18 to 20 years in the Oslo
youth Study. Archives of Pediatric and Adolescent Medicine, 157, 1212e1218.
Lally, P., Bartle, N., & Wardle, J. (2011a). Social norms and diet in adolescents.

Appetite, 57, 623e627.
Lally, P., & Gardner, B. (2013). Promoting habit formation. Health Psychology Review,

7(sup1), S137eS158.
Lally, P., Wardle, J., & Gardner, B. (2011b). Experiences of habit formation: a quali-

tative study. Psychology, Health and Medicine, 16(4), 484e489.
Larson, N., & Story, M. (2013). A review of snacking patterns among children ana-

dolescents: what are the implications of snacking for weight status? Childhood
Obesity, 9(2), 104e115.

Livingstone, M. B. (2001). Childhood obesity in Europe: a growing concern. Public
Health Nutrition, 4, 109e116.

Loyd-Williams, F., Mwatsama, M., Ireland, R., & Capewell, S. (2008). Small changes
in snacking behavior: the potential impact on CVD mortality. Public Health
Nutrition, 12, 871e876.

Maas, J., De Ridder, D. T. D., De Wit, J. B. F., & De Vet, E. (2014). Stronger proactive
coping competence is associated with weaker habits of unhealthy snacking (Sub-
mitted for publication).

Macdiarmid, J., Loe, J., Craig, L. C. A., Masson, L. F., Holmes, B., & McNeill, G. (2009).
Meal and snacking patterns of school-aged children in scotland. European
Journal of Clinical Nutrition, 63(11), 1297e1304.

McDonald, C. M., Baylin, A., Arsenault, J. E., Mora-Plazas, M., & Villemor, E. (2009).
Overweight is more prevalent than stunting and is associated with socioeco-
nomic status, maternal obesity and a snacking dietary pattern in school chil-
dren from Bogota, Colombia. Journal of Nutrition, 139, 370e376.

Nielsen, S. J., Siega-Riz, A. M., & Popkin, B. (2001). Trends in energy intake in U.S.
between 1977 and 1996: similar shifts seen across age groups. Obesity research,
10, 370e378.

Ogden, C. L., Carroll, M. D., Curtin, L. R., McDowell, M. A., Tabak, C. J., & Flegal, K. M.
(2006). Prevalence of overweight and obesity in the United States, 1999e2004.
JAMA, 295, 1549e1555.

Ouellette, J. A., & Wood, W. (1998). Habit and intention in everyday life: the mul-
tiple processes by which past behavior predicts future behavior. Psychological
Bulletin, 124(1), 54e74.

Piernas, C., & Popkin, B. M. (2010). Trends in snacking among U.S. children. Health
Affairs, 29, 398e404.

Santaliestra-Pasías, A. M., Mouratidou, T., Huybrechts, I., Beghin, L., Cuenca-
García, M., Castillo, M. J., et al. (2014). Increased sedentary behavior is associ-
ated with unhealthy dietary patterns in european adolescents participating in
the HELENA study. European Journal of Clinical Nutrition, 68(3), 300e308.

Sebastian, R. S., Cleveland, L. E., & Goldman, J. D. (2008). Effect of snacking fre-
quency on adolescents' dietary intakes and meeting national recommendations.
Journal of Adolescent Health, 42, 503e511.

Sniehotta, F. F., & Presseau, J. (2012). The habitual use of the self-report habit index.
Annals of Behavioral Medicine, 43(1), 139e140.

Stok, F. M., De Ridder, D. T. D., Adriaanse, M. A., & De Wit, J. B. F. (2010). Looking cool
or attaining self-rule: different motives for autonomy and their effects on un-
healthy snack purchase. Appetite, 54, 607e610.

Stok, F. M., De Vet, E., De Ridder, D. T. D., & DeWit, J. B. F. (2012). “I should remember
I don't want to become fat”: adolescents' views on self-regulatory strategies for
healthy eating. Journal of Adolescence, 35, 67e75.

Stok, F. M., de Vet, E., de Wit, J. B., Luszczynska, A., Safron, M., & de Ridder, D. T. D.
(2015). The proof is in the eating: subjective peer norms are associated with
adolescents' eating behavior. Public Health Nutrition.

Van't Riet, J., Sijtsema, S. J., Dagevos, H., & de Bruijn, G. J. (2011). The importance of
habits in eating behavior. an overview and recommendations for future
research. Appetite, 57(3), 585e596.

Verhoeven, A. A. C., Adriaanse, M. A., Evers, C., & De Ridder, D. T. D. (2012). The
power of habits: unhealthy snacking behavior is primarily predicted by habit
strength. British Journal of Health Psychology, 17, 758e770.

Verplanken, B. (2006). Beyond frequency: habit as mental construct. British Journal
of Social Psychology, 45(3), 639e656.

Verplanken, B., & Orbell, S. (2003). Reflections on past behavior: a self-report index
of habit strength. Journal of Applied Social Psychology, 33(6), 1313e1330.

Wang, Y. C., McPherson, K., Marsh, T., Gortmaker, S. L., & Brown, M. (2011). Health
and economic burden of the projected obesity trends in the USA and the UK.
Lancet, 378, 815e825.

Weijzen, P. L. G., De Graaf, C., & Dijksterhuis, G. B. (2009). Predictors of consistency
between healthy snack choice intentions and actual behavior. Food Quality and
Preference, 20, 110e119.

Wood, W., Quinn, J. M., & Kashy, D. A. (2002). Habits in everyday life: thought,
emotion, and action. Journal of Personality and Social Psychology, 83(6),
1281e1297.

http://refhub.elsevier.com/S0195-6663(15)00327-X/sref1
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref1
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref1
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref2
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref2
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref2
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref2
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref3
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref3
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref3
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref3
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref4
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref4
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref5
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref5
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref5
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref5
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref6
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref6
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref6
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref6
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref7
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref7
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref7
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref7
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref7
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref8
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref8
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref8
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref8
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref9
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref9
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref9
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref10
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref10
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref11
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref11
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref11
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref11
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref12
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref12
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref12
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref12
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref12
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref13
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref13
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref13
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref13
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref14
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref14
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref14
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref14
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref15
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref15
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref15
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref15
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref16
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref16
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref16
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref16
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref17
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref17
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref17
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref18
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref18
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref18
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref18
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref19
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref19
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref19
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref19
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref20
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref20
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref20
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref20
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref21
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref21
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref21
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref21
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref21
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref22
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref22
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref22
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref22
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref22
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref23
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref23
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref23
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref23
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref24
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref24
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref24
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref24
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref25
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref25
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref25
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref26
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref26
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref26
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref27
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref27
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref27
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref28
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref28
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref28
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref28
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref29
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref29
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref29
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref30
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref30
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref30
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref30
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref31
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref31
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref31
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref32
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref32
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref32
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref32
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref33
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref33
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref33
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref33
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref33
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref34
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref34
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref34
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref34
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref35
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref35
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref35
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref35
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref35
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref36
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref36
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref36
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref36
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref37
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref37
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref37
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref38
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref38
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref38
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref38
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref38
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref39
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref39
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref39
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref39
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref40
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref40
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref40
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref41
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref41
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref41
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref41
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref42
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref42
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref42
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref42
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref43
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref43
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref43
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref44
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref44
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref44
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref44
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref45
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref45
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref45
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref45
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref46
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref46
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref46
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref47
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref47
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref47
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref48
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref48
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref48
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref48
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref49
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref49
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref49
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref49
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref50
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref50
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref50
http://refhub.elsevier.com/S0195-6663(15)00327-X/sref50

	The habitual nature of unhealthy snacking: How powerful are habits in adolescence?
	1. Introduction
	2. Methods
	2.1. Participants, design and procedure
	2.2. Measures

	3. Results
	3.1. Associations between background characteristics and habit strength
	3.2. Multiple linear regression analyses of unhealthy snack intake
	3.3. Interaction between habit strength and self-regulation strategy use

	4. Discussion
	Acknowledgment
	References


