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Abstract

Objectives: To analyse the socio-economic factors related to breakfast eating, the
association between breakfast eating and overweight, and to gain a more thorough
understanding of the relationship between these two elements in a population-based
cohort of 4.5-year-old children. We hypothesised that a relationship could be
observed between breakfast skipping and overweight independently of socio-
economic factors such as ethnicity, maternal education, single parenting and family
income.
Design: A population-based study whereby standardised nutritional interviews were
conducted with each child’s parent. The children’s height and weight were taken by a
trained nutritionist and parents were asked about their child’s breakfast eating.
Setting: The analyses were performed using data from the Québec Longitudinal Study
of Child Development (1998–2002), conducted by Santé Québec (Canada).
Subjects: Subjects were 1549 children between the ages of 44 and 56 months, with a
mean age of 49 months.
Results: Almost a tenth (9.8%) of the children did not eat breakfast every day. A greater
proportion of children with immigrant mothers (19.4% vs. 8.3% from non-immigrant
mothers), with mothers with no high school diploma (17.5% vs. ,10% for higher
educated mothers) and from low-income families (15% for income of $39 999 or less
vs. 5–10% for better income) did not eat breakfast every day. Not eating breakfast
every day nearly doubled the odds (odds ratio ¼ 1.9, 95% confidence interval
1.2–3.2) of being overweight at 4.5 years when mother’s immigrant status, household
income and number of overweight/obese parents were part of the analysis.
Conclusion: Although our results require replication before public policy changes can
be advocated, encouraging breakfast consumption among pre-school children is
probably warranted and targeting families of low socio-economic status could
potentially help in the prevention of childhood obesity.
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Obesity is currently recognised as a risk factor for many

chronic diseases including cardiovascular disease, type 2

diabetes, stroke and cancer1, and is associated with

morbidity rates at least as high as poverty, smoking and

excessive drinking2.

Childhood obesity is of particular concern since rates

worldwide have been increasing at alarming levels. In the

USA, overweight among children aged 6–11 years more

than doubled between 1980 and 2000 and tripled among

adolescents3. In Canada, the number of children suffering

from overweight and obesity has tripled among boys and

doubled among girls in the last two decades4. According to

the National Health and Nutrition Examination Study

(NHANES 1999–2002), 22.6% of pre-school children are at

risk for overweight and 10.3% are overweight in the USA5,

while 8.9% are overweight in the province of Québec,

Canada6. This increase in the rate of childhood obesity is

particularly worrisome given the evidence that overweight

children and adolescents are more likely to suffer from

overweight and obesity as adults7 and be more severely

obese as adults8.

Breakfast skipping has been associated with over-

weight9,10 and specifically with higher body mass index

(BMI) in adolescents11. School-age children who skip

breakfast tend to be fatter than those who eat it12, and

overweight and obese children have been found to skip

breakfast more frequently than their normal-weight

peers13. However, some research with children has not

reported a link between breakfast skipping and over-

weight14,15. Such inconsistencies in the literature point to a

need for further research.

Since most studies have shown an association between

skipping breakfast and obesity in different populations,

the current trends in breakfast eating among children are
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troubling. A US analysis undertaken in 1991 of children

aged 1 to 18 years indicated that breakfast eating has

declined by approximately 5% in pre-school children and

by 9% in 8–10-year-olds from 1965 levels. The decline was

greatest for adolescents, where consumption dropped by

13–20%10. Currently it is estimated that 8% of 6–11-year-

olds and 22–25% of 12–19-year-olds skip breakfast in the

USA16. Similar rates of breakfast skipping have been

described in the UK17 and Canada18 among populations of

children. As is the case for obesity, breakfast eating in

children and adolescents has been associated with various

socio-economic factors including age, sex, socio-econ-

omic status19, race, parental education, income and school

attendance10.

Few studies have examined breakfast eating specifically

with a pre-school population. Furthermore, the relation-

ship between breakfast eating and obesity in this age

group has not been explored to date and existing studies

with older children and adolescents remain inconclusive.

For this reason, we analysed the association between

breakfast eating and overweight with a population of pre-

school children. We hypothesised that a relationship

would be observed between breakfast skipping and

overweight independently of socio-economic factors such

as ethnicity, maternal education, single parenting and

family income.

Methods

The focus of the present study was the analysis of socio-

economic factors related to breakfast eating in a pre-

school population. This examination was undertaken to

determine if breakfast eating had an independent role in

overweight when other social and parental variables were

taken into account. The association between breakfast

eating and overweight in a pre-school population was also

explored. In addition, the factors related to daily breakfast

eating and overweight were examined in a multivariate

analysis to get a better understanding of the relationship

between these two elements in a population-based cohort

of 4.5-year-old children from Québec (Canada).

The analyses were performed using data from the

Québec Longitudinal Study of Child Development (1998–

2002) (QLSCD), conducted by Santé Québec, a division of

the Institut de la Statistique du Québec in Canada6,20. This

study, funded in part by the Ministère de la Santé et des

Services sociaux du Québec, analysed the role of familial

and social factors on children’s health and on cognitive

and behavioural development. It followed a representa-

tive sample (n ¼ 2103) of children born in 1998 in the

province of Québec (total population over 7 million, with

approximately 70 000 newborns per year). The represen-

tative sample was chosen by a random selection of

children born throughout the year in each public health

geographic area of the province, therefore minimising the

seasonality effect and ensuring geographic representation.

The children were first seen at 5 months (gestational age)

and subsequently at 1-year intervals. Twins and children

with major diseases or handicaps at birth were not part of

the study.

Each testing point involved standardised, questionnaire-

based, face-to-face interviews with the children’s mothers

and fathers. Interviews were conducted with the caregiver

deemed the most knowledgeable of the child, generally

the mother. The age of the children in the present study

varied from 44 to 56 months with a mean age of 49

months.

Of the 2103 babies at the first data collection point, 1944

remained at 4–5 years in 2002. Of this group, a sub-sample

of 1549 was selected to take part in the nutrition study.

This component included a 24-hour dietary recall, the

breakfast eating questionnaire and measurement of the

children’s height and weight. Children’s height and weight

were measured at home by a trained nutritionist following

a standardised protocol. Children’s weight was then

analysed using body mass index (BMI), calculated as

weight (kg)/[height (m)2]. Overweight was first defined as

having BMI at or above the 95th percentile on the US

Centers for Disease Control and Prevention (CDC) growth

charts (2000) that are sex- and age-specific21. Next,

overweight/obesity was defined according to Cole’s

criteria22. Breakfast eating was measured by a standar-

dised questionnaire23 which asked parents if their child

was eating breakfast every day (yes every morning;

regularly but not every day; only on occasion; never). For

the analysis, the answers were regrouped as ‘eating

breakfast every day’ (for yes every morning) versus ‘not

eating breakfast every day’ (for the other answers). We

verified the accuracy of the answer to this question with

the data from the 24-hour recall. The second 24-hour recall

was administered to half of the sample so that the original

recall data could be adjusted for intra-variability to ensure

representativeness of usual food consumption. Whenever

there were inconsistencies between the original 24-hour

dietary recall and the breakfast eating question (2% of the

children), the second 24-hour recall, when available, was

used to classify the children as breakfast skippers or eaters.

Except for one case, children who did not have breakfast

on the first 24-hour recall did not have breakfast either on

the second one. Data were weighted by a factor based on

the inverse of the selection probability, the probability of

non-response and the post-stratification and attrition rates,

to ensure that the data were longitudinally representative

of the babies born in 1998 in the population24. Preliminary

analyses indicated that the 1549 children participating in

the nutrition study were representative not only of the

babies born in 1998 but also of the same-aged children (at

4.5 years) in the population. Statistical analyses were

based on individuals with no missing values for any of the

studied variables. Of the 1549 babies, 1520 (98% of the

sample) were part of the analyses. We analysed the impact
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of missing data by conducting with-and-without analyses.

Missing data were excluded from the analyses since they

had no impact on the results.

Different factors could be related to children’s breakfast

eating and overweight status. From the literature review

and the variables available in the study, the factors

selected are presented in Table 1, along with their

proportion for our population of pre-school children.

Family type (single-parent family or not), house-

hold annual income (,$20 000; $20 000–39 999;

$40 000–59 999; $$60 000), mothers’ education (no high

school diploma; high school diploma; college diploma;

university degree) and immigrant status (immigrant or not)

were part of the analysis. Other variables that were

included were the mother’s and father’s BMI (from

reported weight and height), the number of overweight/

obese parents, child’s day-care attendance (not in day-care

or being taken care of at home; being taken care of at

someone else’s home; in a day-care centre) and maternal

perception of the child’s eating habits (excellent; very

good; good/average/bad).

Statistical analyses were done with SAS version 8.2 (SAS

Institute, Cary, NC, USA). All variables were treated as

categorical variables and all analyses were adjusted for

children’s age. Preliminary associations between the

independent variables and weights were verified through

a chi-square test on contingency tables. Significant

independent variables were included in multivariate

analyses. Adjustments for potential confounders and odds

ratios estimates, as well as their confidence intervals, were

made with logistic regressions. Weighted data were used in

the analysis and the significance level was set at 5%.

To get a better understanding of the relationship

between breakfast eating and overweight, first an

identification of the factors related to breakfast eating

was conducted and then an analysis of their impact on the

relationship of breakfast eating and overweight was

carried out. These analyses were carried out twice, using

Table 1 Proportion (%) of children not eating breakfast every day and proportion (%) of overweight children by different characteristics

Characteristic Category %

Not eating
breakfast
every day

Overweight
children†

Overweight/obese
children‡

Total 9.8 8.8 14.3
Child’s sex Girl 49.0 8.2 7.3 14.4

Boy 51.0 11.2 10.3 14.2
Mother’s immigrant status Non-immigrant 86.4 8.3* 8.0* 13.5

Immigrant 13.6 19.4 13.3 18.8
Mother’s education No high school diploma 15.7 17.5* 10.8 14.2

High school diploma 22.0 9.8 10.3 17.4
College diploma 35.1 7.9 7.4 11.6
University degree 27.2 7.6 8.6 15.3

Mother’s BMI (kg m22) ,18.5 6.7 11.1 4.2* 7.9*
18.5–24 65.0 8.6 6.8 11.5
25–29 18.9 10.9 11.7 19.9
$30 9.4 14.8 20.2 26.4

Father’s BMI (kg m22) ,18.5 0.5 21.7 0.0* 0.0*
18.5–24 42.9 10.4 5.6 9.3
25–29 44.6 8.6 9.5 15.9
$30 12.0 7.4 15.1 22.9

Number of overweight/obese parents 0 parent 37.5 10.6 5.0* 9.3*
1 parent 47.0 8.7 9.3 14.4
2 parents 15.5 11.4 16.3 26.2

Single-parenting No 85.6 9.8 8.4 13.4
Yes 14.4 9.3 11.4 19.5

Household annual income ,$20 000 10.1 14.9* 12.8 22.6
$20 000–39 999 20.7 14.9 11.8 15.8
$40 000–59 999 26.4 10.4 7.7 12.4
$$60 000 42.8 5.8 7.2 12.8

Day-care attendance Not in day-care 30.7 9.3 7.2 12.6
In day-care at someone

else’s home
35.1 8.5 8.8 14.4

In a day-care centre 34.2 11.6 10.4 15.7
Mother’s perception of Excellent 14.8 2.8* 11.1 14.6
child’s eating habits Very good 46.8 8.0 7.7 13.6

Good/average/bad 38.4 14.8 9.4 14.9
Breakfast eating Not eating breakfast every day 7.5 – 17.1* 24.5*

Eating breakfast every day 92.5 – 8.1 13.4

BMI – body mass index.
* Statistically significant association between the characteristic and the dependant variable (chi-square P # 0.05).
† Children with a BMI at or over the 95th percentile on the 2000 Centers for Disease Control and Prevention growth charts21 (age- and sex-specific curves).
‡ Overweight/obese based on Cole et al.’s criteria22.
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both definitions of overweight/obese. In the first analysis

overweight was defined as being at the 95th percentile or

over on the 2000 CDC growth charts, while in the second

analysis, overweight/obese was defined by Cole et al.’s

criteria.

Results

Table 1 presents the proportion of children not eating

breakfast every day and the proportion of overweight

children by the studied factors. Almost a tenth (9.8%) of

the children did not eat breakfast every day. In addition, a

lower proportion of children not eating breakfast every

day were perceived by their mother as having excellent or

very good eating habits, in comparison with children

perceived to have only good, average or bad eating habits.

Around 8.8% of the 4.5-year-old children were over-

weight using the 2000 CDC growth charts at the 95th

percentile or over, and 14.3% were overweight or obese

using Cole’s criteria. Regardless of the definition of

overweight, children with mothers and/or fathers with a

high BMI were more likely to be overweight.

In comparison with children with no overweight/obese

parent, twice as many children with one

overweight/obese parent were overweight and three

times as many children with two overweight/obese

parents were overweight.

Not eating breakfast every day was associated with

overweight. Twice as many children not eating breakfast

every day were overweight at 4.5 years, in comparison

with children eating breakfast every day.

The factors contributing the most to breakfast eating

amongst the significant ones from the univariate analysis

(Table 1) were mother’s education, her immigrant status

and household income (Table 2). In the multivariate

analysis, the odds for not eating breakfast every day almost

tripled for children with immigrant mothers, compared

with children with non-immigrant mothers, and almost

doubled for children with mothers with no high school

diploma, compared with children whose mothers had a

university degree. Being in a family with low household

income doubled the odds for not eating breakfast every

day in comparison to having a high income. These results

are important as univariate analysis indicated that break-

fast eating was related to overweight at 4.5 years.

The relationship between eating breakfast and over-

weight was then studied using multivariate analysis taking

into consideration the other related variables such as the

child’s sex, parental overweight/obesity, mother’s edu-

cation and immigrant status, and household income

(Table 2). Using the 2000 CDC growth chart percentiles,

not eating breakfast every day almost doubled the odds of

being overweight at 4.5 years when child’s sex, mother’s

immigrant status and number of overweight/obese

parents were part of the analysis. Mother’s education

and family income were not related to overweight in the

multivariate analysis. When all of these analyses were

repeated using Cole’s definition of overweight/obese,

Table 2 Adjusted† odds ratios (OR) and 95% confidence interval (CI) for children not eating breakfast every day and for overweight
children by different characteristics

OR (95% CI)

Characteristic Category
Not eating breakfast

every day Overweight children‡
Overweight/obese

children§

Sex Femalek – 1.000 1.000
Male – 1.501 (1.031–2.186)* 0.984 (0.729–1.328)

Mother’s immigrant Non-immigrantk 1.000 1.000 1.000
status Immigrant 2.664 (1.744–4.070)* 1.692 (1.029–2.782)* 1.511 (1.003–2.300)*

Mother’s education No high school diploma 1.880 (1.059–3.336)* 0.946 (0.504–1.773) 0.665 (0.391–1.130)
High school diploma 1.021 (0.582–1.791) 0.938 (0.540–1.629) 0.903 (0.582–1.402)
College diploma 0.870 (0.524–1.443) 0.689 (0.416–1.140) 0.612 (0.409–0.915)
University degreek 1.000 1.000 1.000

Number of overweight/ 0 parentk – 1.000 1.000
obese parents 1 parent – 2.230 (1.398–3.557)* 1.821 (1.266–2.620)*

2 parents – 4.031 (2.356–6.898)* 3.864 (2.525–5.912)*
Household annual ,$20 000 2.187 (1.174–4.075)* 1.748 (0.910–3.358) 2.178 (1.298–3.654)*

income $20 000–39 999 2.110 (1.262–3.529)* 1.465 (0.862–2.490) 1.254 (0.808–1.946)
$40 000–59 999 1.579 (0.967–2.577) 0.997 (0.605–1.644) 0.967 (0.647–1.446)
$$60 000k 1.000 1.000 1.000

Breakfast eating{ Not eating breakfast
every day

– 1.925 (1.161–3.194)* 1.676 (1.078–2.606)*

Eating breakfast
every dayk

– 1.000 1.000

* Significantly different from the reference category (P # 0.05).
† Adjusted for all of the included characteristics.
– indicates that characteristic was not included for this dependent variable.
‡ Children with a BMI at or over the 95th percentile on the 2000 Centers for Disease Control and Prevention growth charts21 (age- and sex-specific curves).
§ Overweight/obese based on Cole et al.’s criteria22.
{Crude odds (for overweight children) for children not eating breakfast every day is 2.335 (95% CI 1.382–3.946).
kReference category.
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similar results were found except with regard to sex and

socio-economic status.

Discussion

According to our analysis, 9.8% of the population of

4.5-year-olds in Québec are not eating breakfast every

day. This rate concurs with that found in other

representative pre-school populations in the USA10 but is

higher than that found by Hooper and Evers, who

described a non-representative sample of 305 4-year-olds

in Ontario (Canada) and a breakfast skipping rate of

4.9%25. The number of pre-school children in our

population who do not eat breakfast every day is low

compared with older populations of children that have

been examined elsewhere or even in Québec23. However,

this higher rate of breakfast skipping with older children is

not surprising given that most research shows increasing

levels of breakfast skipping as children age10.

This rate of breakfast skipping at the pre-school level is

troubling on many fronts. In the first instance, research has

pointed to the fact that those who skip breakfast lag

behind from a nutritional standpoint. Basiotis et al.26

concluded that overall diet quality of 6–18-year-olds was

improved with breakfast eating. In addition to their poorer

nutritional status, there is increasing evidence that,

particularly for at-risk children, those who skip breakfast

perform more poorly at learning and cognitive tasks27.

Lastly, skipping breakfast is associated with significantly

greater rates of overweight in pre-school children as

suggested in our study. Indeed, in our population of

4.5-year-olds, 17% of those who did not eat breakfast

every day were overweight compared with only 8% of

those who ate breakfast every day, using the 2000 CDC

growth charts. When child’s sex, mother’s immigrant status

and number of overweight or obese parents were taken

into account, not eating breakfast every day almost

doubled the odds of being overweight at 4.5 years in our

study.

This positive relationship between breakfast skipping

and overweight in our pre-school population has been

observed in populations of older school children13,28,29

and in adolescents9–11. Although the preponderance of

evidence shows an association between breakfast skip-

ping and overweight for children and adolescents, Nicklas

et al.14 failed to find a relationship between meal patterns

including breakfast skipping and overweight in their

sample of 1584 children aged 10 years from Bogalusa,

Louisiana. Also, a study conducted with a sample of inner-

city African Americans in grades 2–5 did not find a

relationship between breakfast skipping and obesity15.

Although both these studies were conducted with large

sample sizes, neither was done using a representative

sample of populations and, as such, their results may not

be generalisable to all American children.

Our research did reveal multiple social and parental

variables that were associated with not eating breakfast

every day, including the mother’s immigrant status, her

education and the family’s income level. Higher family

income has also been associated with greater breakfast

consumption in a population-based sample of 1–14-year-

olds in the USA10, with 6–19-year-olds in Australia30 and

with Dutch adults31. An Australian study with adolescents,

however, found no differences in breakfast skipping

according to socio-economic status or education of the

parents32. Instead, that study concluded that breakfast

skipping was a personal choice. It could be that the

relationship between socio-economic status and breakfast

eating differs with different populations, that Shaw’s

study33 was not based on a representative sample of the

population, or that breakfast skipping may be a personal

choice at adolescence but not yet in the pre-school years

when parents exert more control on the child’s diet.

We found no sex differences in breakfast eating in our

population of 4.5-year-olds. Sex differences in breakfast

consumption seem to become more predominant as

children age. Shaw32, Siega-Riz et al.10 and Hackett et al.17

all reported that adolescent girls skipped breakfast more

frequently than similarly aged boys. Sex differences in

breakfast eating by older female children may be the result

of societal pressure and expectations which do not exist at

the pre-school level.

No association between single parenting and breakfast

eating was found in our study. This lack of association has

also been described in populations of second and fifth

graders in the USA29. However, another study with

children aged 6–12 years who were representative of

children in New York State concluded that those who

skipped breakfast were almost twice as likely as breakfast

eaters to be overweight only if they came from a two-

parent family12. Given these diverging results, further

research is needed to clarify the impact of single-parent

families on breakfast eating.

The mother as immigrant variable, although signifi-

cantly related to breakfast eating, presents some inter-

pretative challenges because of the small numbers

involved. Our research revealed that no other popu-

lation-based studies have examined this potential relation-

ship. It is important to note that immigrant status, low

maternal education and low household income are related

factors at the population level. However, according to our

multivariate analysis, they each played an independent

role in the relationship between breakfast skipping and

overweight in the pre-school years.

Methodologically, the strengths of our study include a

representative population-based birth cohort. Our results

are thus generalisable to our population. Our strengths

also include using trained nutritionists to measure height

and weight as opposed to relying on self-report measures

from the child’s parent. Finally, although we presented

results based on a measure of overweight that was defined
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as BMI at or above the 95th percentile on the 2000 CDC

growth charts21, we also ran our analyses with Cole et al.’s

measurement of childhood overweight/obese22 which

relates the prevalence of overweight and obesity at age 18

years for both males and females to earlier ages. Both

analyses were run since there is debate as to which

measure best assesses childhood overweight/obesity.

However, regardless of the measure used, our results did

not differ.

Drawbacks of our study included that the parent’s height

andweight were self-reported rather thanmeasured,which

would have given us more precision in our number of

parents overweight/obese variable. Different validation

studies of adult self-report data indicate that weight is

generally underestimated and height is generally over-

estimated, resulting in an underestimation of BMI values at

the population level33–35. We can therefore assume that the

observed relationship would have been even stronger with

measured values. Other drawbacks to our study included

failing to examine the role of other important confounders

including the daily dietary intake and physical activity level

of breakfast eating compared with breakfast skipping pre-

school children. Since the scope of this article had to be

limited, thenutritional differences betweenbreakfast eaters

and skippers will be analysed at a later time and presented

in a subsequent paper.

In summary, even if Canada is a wealthy country with a

broad range of social programmes, a significant number of

pre-school children skip breakfast. Our study is the first, as

far as we are aware, to examine the link between breakfast

skipping and overweight with a pre-school population.

However, despite the fact that our research needs

replication, our results seem to point to the development

of public policy that stresses the importance of breakfast

eating. This message might be targeted to families of low

socio-economic status and might also be aimed at parents

with older children, particularly given the worrisome trend

of increasing rates of breakfast skipping through the

adolescent years. Encouraging breakfast consumption on

a population basis is a measure that can be easily

implemented and has the potential to aid in the prevention

of childhood obesity.

Acknowledgements

L.D.’s research work is supported by the Canada Research

Chair Program. This study has been partly financed by the

Canadian Institute of Health Information, Canadian

Population Health Initiative, and by the Canadian Institute

of Health Research.

References

1 World Health Organization (WHO). Controlling the
global obesity epidemic [online], 2003. Available at
http://www.who.int/nutrition/topics/obesity.en/

2 Sturm R, Wells KB. Does obesity contribute as much to
morbidity as poverty or smoking? Public Health 2001; 115:
229–35.

3 Ogden CL, Flegal KM, Carroll MD, Johnson CL. Prevalence
and trends in overweight among US schoolchildren
and adolescents, 1999–2000. Journal of the American
Medical Association 2002; 288: 1728–32.

4 Statistics Canada. National longitudinal survey of children
and youth: childhood obesity. The Daily, 18 October
2002.

5 Hedley AA, Ogden CL, Johnson CL, Carroll MD, Curtin LR,
Flegal KM. Prevalence of overweight and obesity among US
children, adolescents and adults, 1999–2002. Journal of the
American Medical Association 2004; 291: 2847–50.

6 Dubois L, Girard M. L’alimentation des enfants d’âge
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