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Methods. Adolescents (n
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=1089) aged 12–15 years in schools in Rotterdam, The Netherlands, completed a
questionnaire measuring daily breakfast consumption, individual cognitions, and home environmental
factors during the 2005–2006 school year. Multilevel logistic regression analysis was performed to determine
the association between the environmental variables, cognitions and everyday breakfast consumption.
Additionally, mediation of the effect of the environmental variables through the individual cognitions on
breakfast consumption was explored.
med to identify cognitive and environmental correlates of daily adolescent

Results. Attitude, perceived behavioral control, modeling by friends and parents, and intention were
associated with daily breakfast consumption. Political (breakfast rules), physical (available breakfast
products), and socio-cultural (having breakfast with a parent, having the evening meal with a parent, eating
the evening meal in front of the TV) environments were also associated with daily breakfast consumption.
Associations of the environmental factors were partly mediated by the individual cognitions.

Conclusions. Individual cognitions and a supportive home environment are associated with adolescent
breakfast consumption. Since parents primarily shape the home environment, interventions aimed at
improving adolescent breakfast consumption should target the parent as well as the adolescent.

© 2009 Elsevier Inc. All rights reserved.
Introduction
Adolescent overweight and obesity rates are rapidly increasing
worldwide. Obesity is caused by a long-term imbalance between
energy intake and expenditure. Many dietary and physical activity
behaviors increase the risk of becoming overweight and obese, one
of which is skipping breakfast (Koplan et al., 2005). Prevention of
overweight and obesity is recommended to combat this growing
public health problem and eating breakfast daily is one of the
prevention methods (Koplan et al., 2005; Barlow, 2007). Previous
work on adolescent breakfast consumption has primarily focused on
the positive nutritional impact of the meal and its association with
body weight (Affenito et al., 2005; Rampersaud et al., 2005;
Niemeier et al., 2006; Roseman et al., 2007). Children and
adolescents who skip breakfast are at increased risk for skipping
other meals, snacking, being less physically active and being
overweight and obese (Rampersaud et al., 2005; Utter et al.,
2007). Known adolescent risk factors for skipping breakfast include
being female, dissatisfaction with one's body, aging, and a low
socioeconomic status (Videon and Manning, 2003; Rampersaud et
al., 2005; Crossman et al., 2006; Larson et al., 2007). The current
body of research related to adolescent breakfast consumption
provides necessary information about identifying specific risk
ambridge, MA 02139, USA.
ng).
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groups to target in interventions, yet little is known about the
important and changeable determinants. Identifying these determi-
nants is critical to successful intervention development and there-
fore the aim of our study was to identify cognitive and environ-
mental correlates of daily adolescent breakfast consumption.

Social–ecological models, such as the Environmental Research
Framework for Weight Gain Prevention (EnRG model), postulate that
behaviors are determined by factors in the environment and
individual cognitions (Kremers et al., 2006). Environmental factors
of importance may include the physical environment, the socio-
cultural environment, the political environment, and the economic
environment; and can be divided into the micro-level (such as the
household) and the macro-level (such as the government) (Swinburn
et al., 1999). According to the EnRG model environmental factors can
either have a direct or an indirect effect. An automatic response to an
environmental cue that does not need cognitive consideration is a
direct effect. An indirect effect on the behavior occurs when the
environmental factor is mediated through the individual cognitions.
This study included individual cognitions defined by the Theory of
Planned Behavior (TPB): intention to perform the behavior, attitude
toward the behavior, perceived control over the behavior, and the
subjective social norms to perform the behavior (Ajzen, 1991) as well
as modeling of the behavior by important others (Bandura, 1971).

Previous social–ecological research on adolescent breakfast con-
sumption has predominantly focused on the socio-cultural environ-
ment, demonstrating that “family meals” is a significant determinant
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(Tibbs et al., 2001; Keski-Rahkonen et al., 2003; Videon and Manning,
2003; Brown and Ogden, 2004; Swinburn et al., 2004; Affenito et al.,
2005; Kvaavik et al., 2005). Three studies investigating individual
cognitions as potential correlates of breakfast consumption have
found that perceived difficulty, self efficacy and intention are
significant determinants of healthy breakfast food choices in adoles-
cents (Cusatis and Shannon, 1996; Gummeson et al., 1997; Berg et al.,
2000). However, the existing research that includes both environ-
mental factors and individual cognitions, and examines mediation
pathways is very limited. One known study researched the eating
habits of Dutch 13 year olds (n=203) and included both environ-
mental and cognitive correlates of breakfast consumption finding
attitude to be the only significant correlate (Martens et al., 2005). Our
ecological study aims to augment past work by further investigating
adolescent breakfast consumption in a large sample using a broad
range of cognitive and environmental variables along with mediation
analysis.

The purpose of this study was to: (i) investigate associations of
physical, socio-cultural and political environmental correlates and
individual cognitions with breakfast consumption, and (ii) determine
whether the individual cognitions act as mediators of the association
of the environmental correlates and breakfast consumption among
adolescents.

Methods

Study design

Data for this cross sectional study came from the baseline data
of the ENDORSE study: Research into Environmental Determinants
Table 1
The study survey questions and responses, The Netherlands (2005–2006)a

Constructs Questions

Outcome measure
0, 1, 2, 3, 4, 5 days “On how many school days do you usually eat bre
0, 1, 2 days “On how many weekend days do you usually eat b

Theory of planned behavior constructs
Attitudeb “I think eating breakfast is—” (very good – very ba

“I think eating breakfast is—” (very pleasant – ver
Subjective normb “If I eat breakfast my parents think it is—” (very go
Perceived modeling by parentsb “How often do parents eat breakfast—” (always–n
Perceived modeling by friendsb “How often do friends eat breakfast—” (always–ne
Perceived behavior controlb “Do you decide by yourself if you eat breakfast?” (

completely my decision” − “no, that is not my ow
Perceived behavior controlb “How easy or difficult is it for you to eat breakfast

(very easy–very difficult)
Intentionb “Do you intend to eat breakfast in the next six mo

(surely–surely not)

Environmental factors
Physical availability “Are there mostly sufficient breakfast products ava

to eat breakfast?” (yes, no)
The political environment “Are there home rules about what you are allowed

to eat for breakfast?” (yes=1, no=0)
“Are there home rules about eating breakfast toge
at the table?” (yes=1, no=0)
“Are there home rules about whether you should
(yes=1, no=0)

Socio-cultural environment “How many days per week do you eat breakfast w
(0–7 days per week)
“How many days per week do you eat the evening
a parent” (0–7 days per week)
“How many days per week do you eat the evening
front of the TV” (0–7 days per week)

a Listed are the behavioral, cognitive and environmental questions and responses as co
Netherlands during the 2005–2006 school year.

b All TPB constructs were assessed with one item on five-point scales except for Attitude
answers were coded with −2, the most positive with +2.
of Obesity Related Behaviors in Rotterdam School Children. Details
of the ENDORSE study have been reported elsewhere (van der
Horst et al., 2008). Students completed a survey questionnaire
consisting of the outcome measures, individual cognitions, and
environmental questions for numerous obesity related behaviors
during school hours. The Medical Ethics Committee of the
Erasmus Medical Center issued a declaration of no objection for
the ENDORSE study.

Participants and procedure

Participants were adolescents aged 12–15 years, in Rotterdam
schools, The Netherlands. All schools participating in the ongoing
Youth Monitoring system of the Municipal Health Services in
Rotterdam (YMR) in 2005/2006 were asked to participate in this
study (n=56 schools). Twenty four schools were willing to
participate and 14 were randomly selected for inclusion. Depending
on the school size, 3–6 classes from each school were randomly
selected for participation in the study (n=1668 children). Parents
were informed of the study through a letter and could decline their
child's participation by contacting the teacher. Children with
missing self-report data, who were absent, or refused to participate
were excluded from the study, leaving 1361 adolescents in our
original sample. Respondents who completed less then 80% of the
questionnaire and/or skipped the breakfast consumption and
ethnicity questions were not included in the study; the final
sample size was n=1089. Respondents that were deleted from the
original sample were significantly more likely to be in low and
middle level education, to be male, and to be of non-Western
descent (results not shown).
Recoded answers

akfast?” The responses were summed to determine the total weekly
breakfast consumption: 1=everyday, 0=not everydayreakfast?”

d)
y unpleasant)

(+2)–(−2) Assessed with two items and a mean score
was used (Chronbach α=0.80)

od–very bad) (+2)–(−2)
ever) (+2)–(−2)
ver) (+2)–(−2)
yes, that is
n decision)

(+2)–(−2)

if you want to?” (+2)–(−2)

nths?” (+2)–(−2)

ilable at home (1), (0)

and not allowed A composite score ranging from 0 to 3 rules was
computed by summing the three answers.

ther

eat breakfast?”

ith a parent” Each variable remained separate and each was recoded
into “rarely” (0–2 days), “sometimes” (N2 b5 days),
“frequently” (≥5 b7days), “always” (7 days).meal with

meal in

mpleted by the adolescents (n=1089) aged 12–15 years in Rotterdam schools in the

which was assessed with two items and the mean score was used. The most negative



Table 2
Baseline characteristics of study population from The Netherlands, 2005–2006
(N=1089)

Characteristics N %

Males 585 53.7
Mean age in years (SD) 14.08+/−(1.19)
Ethnicity: Western descent 552 50.7
School level
University preparation 335 30.8
Higher professional preparation 153 14.0
Vocational preparation 601 55.2

Table 3
Behavioral, environmental and cognitive characteristics of the study population
(n=1089) from The Netherlands, 2005–2006

Characteristics N %

Total breakfast consumptiona

Everyday 614 56.4

Attitudeb

Strong 855 78.5

Subjective normb

Strong 676 62.1

Parent modelingb

Strong 735 66.6

Friend modelingb

Strong 753 69.1

Perceived behavior control 1: decide for oneselfb

Strong 629 57.8

Perceived behavior control 2: ease of eating breakfastb

Strong 655 60.1

Intention: breakfast consumption in the next 6 monthsb

Strong 712 65.4

Political score: rules regarding breakfast eatingc

0 rules 392 36.0
1 rule 337 30.9
2 rules 220 20.2
3 rules 140 12.9

Physical availability
Yes 1017 93.4

Frequency of eating breakfast with parent
None/rarely (0–2 d/week) 585 53.7
Sometimes (2.5–4.5 d/week) 162 14.9
Frequently (5–6.5 d/week) 106 9.7
Everyday (7 days/week) 236 21.7

Frequency of eating evening meal with parent
None/rarely (0–2 d/week) 122 11.2
Sometimes (2.5–4.5 d/week) 109 10.0
Frequently (5–6.5 d/week) 147 13.5
Everyday (7 days/week) 711 65.3

Frequency of eating evening meal with TV
None/rarely (0–2 d/week) 603 55.4
Sometimes (2.5–4.5 d/week) 161 14.8
Frequently (5–6.5 d/week) 65 6.0
Everyday (7 days/week) 260 23.9

a The outcome variable was dichotomized using childrenwho ate breakfast everyday
(1) verses those who did not eat breakfast everyday (0).

b A 5 point Likert scale −2 (weakest) to +2 (strongest) was used. The variable was
significantly skewed and dichotomized using median split. The reference categories for
the dichotomized variables are listed.

c Political sum score represents the total number of rules the child reported.
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Measurement

Breakfast consumptionwasmeasured by the number of school and
weekend days participants ate breakfast (see Table 1). The responses
were summed to determine the total weekly breakfast consumption
and total breakfast consumption was recoded into 0=not everyday,
and 1=everyday.

The TPB constructs attitude, subjective norm, perceived behavior
control (decision for self to eat breakfast, ease of eating breakfast),
perceived modeling by parents and friends, and intention were
measured using five point Likert scales (−2 to +2), (Table 1).
Attitude was the only construct assessed with two items and a mean
score was used (Chronbach α=0.80). Missing data was imputed for
the TPB questions using the median score (∼6.8% of the TPB scores
were imputed). Due to non normal distribution, the TPB variables
were dichotomized using a median split (0=weaker; 1=stronger).

The questions pertaining to the environmental factors are listed in
Table 1. Physical availability wasmeasured with one item. The political
environment was measured with three yes (=1) and no (=0)
questions and a composite score ranging from 0 to 3 rules was
computed using a total summed score. Socio-cultural environment
was measured using three separate questions regarding family meal
patterns: eating breakfast with a parent, eating the evening meal with
a parent, eating the evening meal with TV.

Demographic data was collected through the YMR self reported
surveys. Age was calculated using the date of birth and the date of
the questionnaire assessment. Children indicated in which country
they and both their parents had been born, and were divided into
two categories: “Western descent”-defined as the student or one or
both parents born in Europe, North America, Indonesia, Japan or
Oceania and “non-Western descent”-defined as the student or one
or both parents born in a country other then the aforementioned
countries. Schools provided the education level of the child
(university preparation, higher professional preparation, or voca-
tional preparation).

Statistical analysis

Descriptive and frequency analysis of the demographic, TPB and
environmental variables was done using SPSS 15.0. Multi-level
multiple logistic regression analyses were preformed to examine the
direct and indirect associations between individual cognitions and
environmental factors and daily breakfast consumption in MLwiN
version 2.02. A two level random intercept model (children clustered
within schools) was used. A random intercept model (null model)
without explanatory variables was fitted first to determine the
significance of the between school variance using the standard error
obtained from a second order predicted quasi-likelihood estimation.
Subsequently, the independent variables were entered in blocks.
Demographic variables were entered in block one, the environmental
variables directly concerning breakfast consumption in block two
(political, physical availability, breakfast with parent), all environ-
mental variables in block three (political, physical availability, break-
fast with parent, evening meal with parent, evening meal in front of
TV), and the TPB variables were analyzed separately in block four, see
Table 4.

To study the TPB variables as potential mediators of the association
between the environment and breakfast consumption we used the
difference in coefficients approach and determined significant
mediation when the percentage change in odds ratio between
adjusted and unadjusted models was N20% (Mackinnon et al.,
2002). This was done by 1) regressing the independent variables
(breakfast with parent, political, physical availability) onto the
outcome; 2) adding the group of significant TPB variables (attitude,
decision for self, friend modeling, parent modeling, intention) to the
previous model; and 3) calculating the change in the odds ratio of the
environmental factors between the two models. Our analysis did not
include the evening meal environmental variables as they theoreti-
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cally would not cause a shift in the cognitive influence on breakfast
consumption.

Results

The sample consisted of 53.7% males, the average age of the
respondents was 14 years, and the sample was 51% Western descent
(see Table 2). Mean breakfast consumptionwas 5.5 days per week. See
Table 3 for the distribution of the respondents.

Table 4 presents the results of the multilevel multiple logistic
regression analyses. Significant between-school variance was found in
the null model (variance=0.32 (0.12, 0.52)). Once the demographics
were adjusted for, the between school variance was no longer
significant (variance=0.08 (−0.06, 0.21)).

All of the environmental correlates were associated with daily
breakfast consumption (see Table 4, “Breakfast Environmentmodel” and
“Total Environment model” for odds ratios). Having two breakfast rules,
having sufficient breakfast products available, having breakfast with a
parent frequently or always, or always having the evening meal with a
parent significantly increased the odds of eating breakfast daily
compared to the reference category. Children who ate dinner in front
of the TV sometimes, frequently or always had significantly decreased
odds of having breakfast everyday compared to thosewho did so rarely.
Table 4
Multilevel logistic regression analyses of associations between environmental and cogniti
(n=1089) from the Netherlands, 2005–2006

Null model Demographics model Breakf
model

Predicted 62% 69%
Gender (boys) 0.94 (0.73, 1.21) 0.57 (
Age 0.86 (0.77, 0.97) 0.95 (
School level
University preparation 1.00 1.00
Higher professional preparation 0.55 (0.36, 0.86) 0.93 (
Vocational preparation 0.59 (0.43, 0.81) 0.55 (

Ethnicity (Western born) 0.58 (0.44, 0.75) 0.55 (
Political
0 rules 1.00
1 rule 1,14 (0
2 rulesa 2.04 (
3 rules 1.40 (0

Physical availability 1.99 (1
Breakfast with parent
Rarely 1.00
Sometimes 1.49 (
Frequently 2.70 (
Always 5.29 (

Evening meal with parent
Rarely
Sometimes
Frequently
Always

Evening meal with TV
Rarely
Sometimes
Frequently
Always

Attitude
Subjective norm
Parent modeling
Friend modeling
Decision for self
Ease of breakfast eating
Intention
Random effects
Between school variance (se)b 0.321 (0.104) 0.076 (0.069) 0.090

Logistic regression analysis assessing associations of environmental and cognitive factors on
Rotterdam, The Netherlands during the 2005–2006 school year. Reference values italicized.

a Most common two rules were: Are there rules about— “whether you should eat breakf
b Multilevel results indicate clustering at the school level was significant when 95% confi
Attitude, parental modeling, friend modeling, decision for self and
intention were significantly associated with daily breakfast consump-
tion (see Table 4, “Cognitions model”). Children with stronger
attitudes, with stronger modeling from parents and friends, and
who had stronger intention were significantly more likely to eat
breakfast daily. Children who decided for themselves to eat breakfast
compared to those who didn't decide for themselves had decreased
odds of daily breakfast consumption.

In the mediation model (see Table 4, “Mediation model”), the odds
ratio for the political environment 2 rules compared to zero dropped
by 30.0%, physical availability dropped by 20.0%, and the odds ratio of
frequently and always having breakfast with a parent dropped by
28.5% and 42.2% respectively.

Discussion

This study has shown that a child's cognitions and the home
environment significantly affect the probability of daily adolescent
breakfast consumption. A child's attitude, perceived behavioral
control (decision for self), modeling by friends and parents, and
intention were significant correlates of daily breakfast consumption.
The environmental factors eating breakfast with a parent, political
(parental rules regarding breakfast), and physical availability were
ve factors on daily breakfast consumption of the adolescents in the study population

ast environment Total environment
model

Cognitions model Mediation model

71% 78% 80%
0.43, 0.75) 0.52 (0.39, 0.69) 0.74 (0.54, 1.01) 0.73 (0.53, 1.02)
0.84, 1.08) .96 (0.85, 1.09) 0.91 (0.79, 1.04) 0.93 (0.80, 1.08)

1.00 1.00
0.58, 1.49) 0.53 (0.33, 0.86) 0.64 (0.37, 1.10) 0.62 (0.35, 1.09)
0.78, 0.39) 0.57 (0.40, 0.81) 0.67 (0.45, 0.99) 0.63 (0.42, 0.96)
0.41, 0.73) 0.68 (0.50, 0.92) 0.57 (0.41, 0.79) 0.54 (0.38, 0.75)

1.00 1.00
.83, 1.58) 1.07 (0.77, 1.50) 0.93 (0.63, 1.37)
1.39, 3.00) 1.87 (1.26, 2.77) 1.43 (0.90, 2.29)
.87, 2.25) 1.32 (0.81, 2.14) 0.87 (0.50, 1.53)
.15, 3.45) 1.85 (1.05, 3.26) 1.60 (0.84, 3.05)

1.00 1.00
1.02, 2.18) 1.45 (0.98, 2.14) 1.15 (0.74, 1.79)
1.64, 4.45) 2.64 (1.58, 4.39) 1.93 (1.09, 3.43)
3.55, 7.88) 4.58 (3.04, 6.91) 3.06 (1.93, 4.84)

1.00
1.01 (0.56, 1.83)
0.80 (0.46, 1.41)
1.74 (1.09, 2.77)

1.00
0.65 (0.43, 0.97)
0.49 (0.27, 0.87)
0.57 (0.41, 0.81)

2.55 (1.66, 3.94) 2.39 (1.54, 3.71)
0.81 (0.56, 1.16)
2.47 (1.75, 3.50) 2.14 (1.52, 3.00)
1.95 (1.39, 2.73) 1.86 (1.31, 2.65)
0.59 (0.42, 0.82) 0.67 (0.47, 0.95)
1.42 (0.98,2.04)
6.22 (4.25, 9.12) 6.10 (4.22, 8.82)

(.079) 0.088 (.081) 0.109 (0.100) 0.170 (0.115)

daily breakfast consumption in adolescents from the study population (n=1089) from
Bolded values indicate significant results 0.0001bpb0.05.
ast?”; “what you are allowed and not allowed to eat for breakfast?”
dence interval of between–school variances is N0.
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associated with adolescent breakfast consumption and these associa-
tions were partly mediated by the child's cognitions.

In line with the findings of previous studies (Cusatis and Shannon,
1996; Gummeson et al., 1997; Berg et al., 2000; Brown and Ogden,
2004; Martens et al., 2005) we found intention, attitude and parental
modeling to have the strongest association with daily breakfast
consumption. New findings of this study include the positive
association of friend modeling and the negative association of
perceived behavioral control (decision making power) with breakfast
consumption. According to the TPB, a higher perceived behavior
control is associated with a higher intention and increased likelihood
of performing a behavior. One explanation of our finding may be that
the perceived behavior control construct actually measured a concept
other than control. Alternatively, previous works on parenting style
and diet have shown that the aspect of control is important. Parents
who exert control over their child's diet can affect the child's intake of
healthy and unhealthy snacks and girls who are more socially
independent eat breakfast less frequently then girls who are not as
socially independent (Brown and Shannon, 2004; Brown et al., 2008).
Accordingly, parental rules and control over the decision to eat
breakfast may be beneficial to improving breakfast consumption by
adolescents.

The associations of the political (parental rules), the socio-cultural
(family meals), and the physical (availability) environment with
adolescent breakfast consumption had a direct and an indirect effect
on breakfast consumption. Only a small proportion of the effect of the
physical environment on breakfast consumption was mediated,
indicating that the association of the physical environment on
breakfast consumption is mainly direct. Indeed, if there is food
available it may positively affect one's cognitions, yet if there were no
breakfast products available, one cannot eat the meal despite positive
cognitions. Interestingly, the non-linear associationwe foundwith the
political environment (rules) could be because not all of the rules
measured were equally influential on breakfast consumption and
further investigation regarding which parental rules are most
influential to adolescent diet habits is warranted.

This study suggests that parents have an important influence over
their child's breakfast consumption. A child's cognitions towards
breakfast consumption are partly shaped by the home environment
and all of the environmental factors included in this study were
primarily influenced by parents: parents are responsible for the
availability of foods, setting the rules, and initiating family meal
patterns. Parents also serve as important role models and influence
the perceived control a child has over the decision to eat breakfast.
Therefore, interventions to increase adolescent breakfast consump-
tion should address parental breakfast consumption, as well as the
underlying mechanisms that lead to family meal patterns, rules and
modeling—such as parenting styles and practices.

The EnRG model proved to be a useful tool in conceptualizing the
pathways for our mediation analysis. However, there can be debate
about whether a factor should be regarded as environmental or as an
individual cognition. This study regarded parental rules as a factor in
the political environment, but it could also be regarded as the socio-
cultural environment. We defined modeling as a cognition, and
perceived family meal patterns as a socio-cultural environmental
factor, whereas both concepts were defined as cognitions in previous
work (Berg et al., 2000; Tibbs et al., 2001; Kvaavik et al., 2005;
Martens et al., 2005). Nonetheless, different categorizations of these
concepts would not have resulted in other findings.

Limitations of this study include its cross-sectional design, which
makes it impossible to derive causation. Although a common
procedure in dietary research, contributing determinants and beha-
vior data were collected in one single self-reported survey, making it
susceptible to misclassification bias. Additionally, those less likely to
be dropped from the study were from higher school levels, female,
and of Western descent which may effect generalizability.
Conclusions

In conclusion, this study shows that an adolescent's cognitions and
environmental factors are associated with eating breakfast daily. An
adolescent's intention, attitude, perceived behavioral control, and
modeling by important others are significant correlates associated
with breakfast consumption. Additionally, a supportive home envir-
onment, which is largely created by parents, is associated with
adolescent breakfast consumption both directly and indirectly. There-
fore, addressing parents in future interventions aimed at improving
adolescent breakfast consumption is essential. Targeting parents
should include raising awareness that providing rules, breakfast
products, positive familymeal patterns, and being a good rolemodel is
influential, even for teenagers!
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