
HAL Id: hal-02884260
https://ehesp.hal.science/hal-02884260v1

Submitted on 30 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - NoDerivatives 4.0
International License

Demographic and socio-economic factors related to food
intake and adherence to nutritional recommendations in

a cohort of pre-school children
Lise Dubois, Anna Farmer, Manon Girard, Daniel Burnier, Marion Porcherie

To cite this version:
Lise Dubois, Anna Farmer, Manon Girard, Daniel Burnier, Marion Porcherie. Demographic
and socio-economic factors related to food intake and adherence to nutritional recommenda-
tions in a cohort of pre-school children. Public Health Nutrition, 2011, 14 (6), pp.1096-1104.
�10.1017/S1368980010003769�. �hal-02884260�

https://ehesp.hal.science/hal-02884260v1
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr


Public Health Nutrition: 14(6), 1096–1104 doi:10.1017/S1368980010003769

Demographic and socio-economic factors related to food intake
and adherence to nutritional recommendations in a cohort
of pre-school children

Lise Dubois1,*, Anna Farmer2, Manon Girard1, Daniel Burnier1 and Marion Porcherie1

1Department of Epidemiology and Community Medicine, Faculty of Medicine, Institute of Population Health,
University of Ottawa, 1 Stewart Street, Office 303, Ottawa, Ontario K1N 6N5, Canada: 2Department of
Agricultural, Food and Nutritional Science and the Centre for Health Promotion Studies, University of Alberta,
Edmonton, Alberta, Canada

Submitted 16 March 2010: Accepted 8 December 2010: First published online 10 February 2011

Abstract

Objective: To examine: (i) children’s food intake and adherence to both Canada’s
Food Guide for Healthy Eating and Dietary Reference Intakes; and (ii) the social
and demographic factors related to children’s food intake.
Design: A cross-sectional study.
Setting: Data were obtained through the Quebec Longitudinal Study of Child
Development 1998–2010, a representative sample (n 2103) of children born in 1998
in the province of Quebec, Canada. Information on energy, macronutrient and food
consumption was derived from responses to a 24h dietary recall interview addressed
to children’s mothers and day-care staff when the children were 4 years old.
Subjects: A total of 1549 children aged 4 years who participated in a nutritional
sub-study.
Results: The mean daily total energy intake was 6360kJ (1520kcal) for girls and
6916kJ (1653kcal) for boys. For boys and girls alike, energy intake was comprised of
approximately 54% carbohydrates, 31% fats and 15% proteins. The mean number of
servings consumed from each of the four essential food groups closely approached
the dietary recommendations made by Canada’s Food Guide for Healthy Eating;
however, ,2% of the children in the present study actually met the full dietary
guidelines. The dietary intake of pre-school children was associated with socio-
economic and demographic factors, most notably mother’s level of education,
mother’s immigrant status and sex of the child.
Conclusions: Diet-related disparities associated with socio-economic and demo-
graphic factors exist from as early as 4 years of age.
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Income is only one among many factors affecting the

extent and nature of food purchases(1). Social, cultural

and family dynamics all exert an influence on the

contents of a given household’s shopping basket(2).

Consumer behaviours, tastes and adherence to nutritional

recommendations are socially shaped, and are an object

of social distinction(3,4). Disparities in food consumption

are also observed in childhood(5,6). National nutrition

surveys such as the Continuing Survey of Food Intakes by

Individuals (CSFII)(7) and the National Health and Nutri-

tion Examination Survey (NHANES)(8) have shown that

children and adolescents are consuming products high in

sugar and fat, and low in nutrient value(9,10). It is also

reported that children and adolescents rarely meet nutri-

tional recommendations for intakes of fruit, vegetables

and whole-grain products(11,12). In their review of the

literature on fruit and vegetable intakes among children

and adolescents aged 6–18 years, Rasmussen et al.(13)

reported that gender, age, socio-economic position, pre-

ferences, parental intake and home availability/accessi-

bility were the determinants supported by the greatest

amount of evidence. Regarding ethnicity, studies showed

lower fat intakes in immigrants from South Asian coun-

tries in comparison with populations born in the

USA(14,15). Most studies also support the idea that high

parental education is positively associated with a higher

intake of healthy foods(5,16,17). However, it is unclear

whether these associations also play a role in influencing

the dietary intakes of younger children. Kranz and Siega-

Riz(18) reported an inverse relationship between mother’s

education and the intake of added sugars in pre-school

children. When analysing the diet of .10 000 children

aged 3 years from the Avon Longitudinal Study of Preg-

nancy and Childhood (ALSPAC), North and Emmett(19)
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showed that children’s junk food intake was significantly

associated with having a younger, less-educated mother

and a mother of lower social class. As only a few studies

have examined dietary adequacy in pre-school children(20),

and even fewer have investigated the socio-economic

determinants of healthy eating for this age group, the pre-

sent study contributes to an area that is not well under-

stood. Hence, the aim of the present paper is to examine

the social and demographic factors related to children’s

food intakes and dietary adherence to both Canada’s Food

Guide to Healthy Eating (1992–2007) and Dietary Reference

Intakes (DRI)(21) in use at the time of the present study.

Methods

The analyses were performed using data from the Que-

bec Longitudinal Study of Child Development (QLSCD)

1998–2010, conducted by Santé Québec, a division of the

Institut de la Statistique du Québec (ISQ) in Canada(22,23).

The QLSCD was established to examine the role of familial

and social factors on children’s health, as well as on their

cognitive and behavioural development. It followed a

representative sample (n 2103) of children born in 1998

in the province of Quebec, Canada. The representative

sample was chosen by a random selection of children born

throughout the year in each public health geographical

area of the province, thus minimizing the effect of sea-

sonality and ensuring geographical representation. Twins

and children with major diseases or handicaps at birth

were excluded from the study. The children were selected

from the master birth register and were first examined at

5 months of age (gestational age adjusted for preterm birth)

and subsequently at 1-year intervals.

Of the 2103 infants included in the first cycle of

the study, 1944 were still part of the survey in 2002. Of

this group, 1549 participated in the nutrition evaluation

phase of the study. The age of the children included in

the present study varied from 44 to 56 months, with a

mean age of 49 (SD 3?12) months. Energy, macronutrient

and food consumption levels were derived from a 24h

multiple-pass dietary recall interview administered by

trained nutritionists in children’s homes(24). Caregivers were

asked to indicate the foods (e.g. type, quantity and recipes)

consumed during the 24h period preceding the interview.

For children attending day care (n 390), trained nutritionists

went to their home and also queried day-care kitchen staff

regarding the child’s food intake (e.g. time, meal and

quantity) for the same 24h period. To assess for inter-

and intra-child variability in the consumption of energy and

macronutrients (carbohydrates, protein and fats), a second

24h dietary recall was administered to 50% of the sample.

All statistical analyses were conducted using adjusted data

with results based on usual food consumption patterns and

not solely on a single-day recall. A two-step procedure was

used: first, a normalizing transformation; and second, a

linear transformation that provides a distribution of intakes

without the intra-individual component(24,25). The 24h

recalls were administered evenly across all days in the

week. Energy and macronutrient consumption levels,

along with servings of food for each meal and for

each child, were evaluated according to the Canadian

Nutrient File(26) and the US Department of Agriculture

(USDA) recipe file(27), which calculate usual consumption

levels of food in accordance with Canada’s Food Guide to

Healthy Eating. Dietary data were managed using a

validated nutrient analysis software developed by Micro

Gesta (version 73?0, Quebec, Canada) specifically for

Canadian nutritional studies.

On the basis of the results of a literature review, different

factors that may relate to the quality of children’s diet

were selected to examine their role as potential determi-

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

hold annual income (,$CAN20 000, $CAN20000–39999,

$CAN40 000–59999 and $$CAN60000), income level

(sufficient, insufficient and very insufficient*), mother’s

education (no high-school diploma, high-school diploma,

college diploma and university degree), mother’s age

group (,25, 25–29, 30–34 and $35 years) and immigrant

status (immigrant or not) were included in the analyses.

Other variables such as mother’s BMI (from self-reported

weight and height), number of overweight/obese parents

and sex of the child were also included. Children’s level of

physical activity and their energy intake were used as

control variables. The degree of children’s physical activity

was measured through one survey question that asked

mothers: ‘In your opinion, is your child’s level of physical

activity less than or more than children of the same age

and same sex?’ Mothers were asked to respond with one of

the following categories: ‘much higher’, ‘slightly higher’,

‘equal’, ‘slightly less’, ‘much less than’ and ‘do not know’.

To examine children’s dietary adherence to nutritional

recommendations, children’s food intakes were compared

with both Canada’s Food Guide to Healthy Eating

(1992–2007) and DRI(21). In correspondence with current

American dietary guidelinesy, Canada’s Food Guide to

Healthy Eating in place at the time of the present study

recommended the consumption of 5–10 servings of

vegetables and fruit, 5–12 servings of grain products, 2–4

servings of milk and alternatives and 2–3 servings of meat

and alternatives per day.

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; this ensured

* Families are classified as having ‘sufficient income’ when the household
income is above the low-income threshold determined by Statistics
Canada (2006). When income is between 60% and 90% of the low-income
threshold, households are classified as having ‘insufficient income’;
income levels ,60% of the low-income threshold are considered as ‘very
insufficient’. Statistics Canada (2006), Low Income Cut-offs for 2005 and
Low Income Measures for 2004, catalogue no. 75F0002MIE, vol. 4.

y Dietary Guidelines for Americans. http://www.cnpp.usda.gov/
Publications/DietaryGuidelines/2005/2005DGPolicyDocument.pdf
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that data were longitudinally representative of the infants

born in 1998 in the population(28). To correct for response

bias, the weights provided by ISQ were used. The rates

obtained through the present study are therefore com-

parable to those of other surveys on the same population

that use weighted responses, independent of the dis-

tribution of the sample(24). Preliminary analyses indicated

that children participating in the nutrition study (n 1549)

were representative of not only infants born in 1998 in the

province of Quebec but also of children of the same age

(4 years) in the Quebec population. Statistical analyses

were based on individuals with no missing values for any

of the studied variables. Of the 1549 children, 1522 (98 %

of the sample) were part of the analyses. The impact of

missing data was analysed by conducting with-and-

without analyses. Given that missing data did not impact

the results, children with missing data were excluded

from the analyses.

Statistical analyses were conducted using the SAS sta-

tistical software package version 8?2 (SAS Institute Inc.,

Cary, NC, USA). Pairwise mean comparisons were ver-

ified using a one-way ANOVA and Tukey’s adjustment of

P values. Food servings, in categories, were compared

using the x2 test of association. Adjusted OR as well as

their CI were estimated using logistic regression. In the

multivariate regression analyses (Tables 2 and 3), socio-

demographic variables were selected from the univariate

analyses (Table 1) on the basis of their level of significance

in relation to the outcome variables. Significance level was

set at 5%.

Results

Table 1 presents the association between different factors

and dietary consumption in terms of energy, macro-

nutrient and food group servings with respect to recom-

mendations made by Canada’s Food Guide to Healthy

Eating for the studied population. Children’s mean daily

total energy intake was 6644 kJ (1588 kcal)/d. For boys

and girls alike, energy intake was comprised of approxi-

mately 54 % carbohydrates, 31 % fats and 15 % proteins.

Boys (P , 0?0001), children of immigrant mothers (P 5

0?005), those living in single-parent families (P 5 0?01)

and those from families with very insufficient income

(P 5 0?01) consumed more energy than did other chil-

dren. In terms of food group servings, children consumed

a mean of 3?5 servings of fruit and vegetables, 4 servings

of grain products, 2 servings of milk products and

2 servings of meat and alternatives per day (data not

presented). Only 17 % of children consumed the recom-

mended $5 servings of fruit and vegetables or grain

products per day. Half (47?7 %) of the children consumed

the recommended 2 servings of milk products per day,

whereas 39 % of children consumed the recommended

2 servings of meat and alternatives per day. The consumption

of vegetables and fruit was associated with sex of the

child (P 5 0?03), mother’s immigrant status (P 5 0?04)

and education (P # 0?0001), household annual income

(P 5 0?0009) and mother’s BMI (P 5 0?004), whereas

the consumption of grain products was associated with

sex of the child (P # 0?0001), mother’s immigrant status

(P # 0?0001), single parenting (P 5 0?01) and family income

(P 5 0?02). The consumption of milk products was asso-

ciated with family income (P 5 0?01) and the consumption

of meat and alternatives was associated with sex of the child

(P # 0?0001) and single parenting (P 5 0?02).

The adjusted means for energy intake and macro-

nutrient consumption are presented in Table 2. Boys

consumed more energy than did girls (P , 0?0001), and

children of immigrant mothers consumed more energy

than did children of non-immigrant mothers (P , 0?0001),

independently of children’s level of physical activity. The

proportion of fat consumed was higher in children from

non-immigrant mothers (P 5 0?04) and in children from

mothers with no high-school diploma (P , 0?0001). The

proportion of energy intake derived from protein was

higher in children of immigrant mothers (P 5 0?01) and in

children of more highly educated mothers (P , 0?0001).

The adjusted OR for consuming $5 servings of vegetables

and fruit per day was 2?2 in children of non-immigrant

mothers, in comparison with children of immigrant mothers

(P 5 0?002), and was as high as 8?5 in children of mothers

with a university diploma in comparison with children of

mothers with no high-school diploma (P , 0?0001; Table 3).

The adjusted OR for consuming $5 servings of grain

products per day was 5?0 in boys, in comparison with

girls (P , 0?0001), and 0?4 in children of non-immigrant

mothers, in comparison with children of immigrant mothers

(P , 0?0001). The adjusted OR of consuming $2 servings of

milk products per day was 0?7 in boys in comparison with

girls (P 5 0?003), and 1?5 in children of mothers with a

university diploma, in comparison with children of

mothers with no high-school diploma (P 5 0?03). The

adjusted OR of consuming $2 servings of milk products

per day in children living in households with insufficient

or very insufficient income was 0?6, in comparison with

children living in households with sufficient income

(P 5 0?0009). The adjusted OR for consuming $2 servings

of meat and alternatives per day was 1?9 for boys, in

comparison with girls (P , 0?0001).

Discussion

The present study found that children consumed macro-

nutrients in the proportions recommended by Canadian

dietary guidelines, which suggest that 45–65% of energy

intake should be derived from carbohydrates, 25–35 %

from fats and 10–30 % from proteins(29). With regard to

daily total energy intake, it is difficult to determine whether

the levels reported in the present study are well adapted

1098 L Dubois et al.



Table 1 Mean energy and macronutrient intakes and the prevalence of children attaining the dietary recommendations for four food groups by different characteristics in 4-year-old children
from the province of Quebec (from 24 h dietary recall)

Energy Carbohydrates Total fats Proteins Fruit and vegetables Grain products Milk products Meat and alternatives

Characteristic kcal SD %E SD %E SD %E SD $5 servings $5 servings $2 servings $2 servings

Total 1588 7 53?8 0?1 31?4 0?1 14?5 0?1 16?6 16?8 47?7 39?1
Child’s sex

Girl 1520* 10 53?8 0?1 31?4 0?1 14?5 0?1 14?5* 7?0* 46?7 28?2*
Boy 1653 9 53?8 0?1 31?4 0?1 14?5 0?1 18?6 26?3 48?6 49?6

Mother’s age (years)
,25 1613 26 53?3 0?3 31?9 0?2 14?4 0?2 13?9 20?7 47?9 43?5
25–29 1612 14 54?0 0?2 31?3 0?1 14?3 0?1 14?1 16?2 44?5 40?2
30–34 1575 12 53?8 0?2 31?4 0?1 14?5 0?1 19?9 15?7 46?4 37?6
$35 1579 11 53?7 0?1 31?3 0?1 14?7 0?1 16?1 17?2 50?8 39?5

Mother’s immigrant status
Not immigrant 1579* 7 53?8 0?1 31?5* 0?1 14?5* 0?1 17?5* 14?4* 47?0 38?9
Immigrant 1635 19 54?0 0?2 30?9 0?2 14?8 0?1 11?8 31?1 53?1 41?4

Mother’s education
No high-school diploma 1622 17 53?7 0?2 31?8* 0?2 14?0* 0?1 7?7* 17?1 41?8 37?7
High-school diploma 1575 15 53?9 0?2 31?4 0?1 14?4 0?1 11?4 15?4 46?3 39?0
College diploma 1581 12 53?7 0?2 31?4 0?1 14?6 0?1 14?1 17?9 50?0 39?4
University diploma 1586 13 53?8 0?2 31?2 0?1 14?8 0?1 29?7 16?1 49?3 40?6

Single parenting
No 1581* 7 53?7 0?1 31?4 0?1 14?5 0?1 16?2 16?0* 48?0 38?0*
Yes 1628 18 54?1 0?2 31?1 0?2 14?5 0?1 19?1 22?5 45?9 45?7

Annual income ($CAN)
,20 000 1596 21 53?9 0?3 31?2 0?2 14?5* 0?1 13?3* 14?1 39?4 47?7
20 000–39 999 1604 15 53?8 0?2 31?5 0?1 14?3 0?1 13?1 20?9 46?5 36?9
40 000–59 999 1600 13 53?7 0?2 31?6 0?1 14?3 0?1 14?0 16?0 47?8 39?1
$60 000 1568 11 53?8 0?1 31?2 0?1 14?7 0?1 21?6 16?1 50?7 38?8

Income level
Sufficient 1579* 8 53?7 0?1 31?4 0?1 14?5 0?1 17?1 16?0* 49?6* 38?0
Insufficient 1613 19 53?9 0?3 31?3 0?2 14?4 0?1 17?3 24?0 38?5 41?9
Very insufficient 1650 26 53?8 0?4 31?3 0?2 14?4 0?2 11?9 14?0 43?3 50?9

Mother’s BMI (kg/m2)
,18?5 1593 27 54?2 0?4 31?0 0?2 14?5 0?2 22?9* 17?4 44?8 40?7
18?5–24?9 1587 9 53?7 0?1 31?4 0?1 14?6 0?1 17?5 15?2 48?3 38?1
25?0–29?9 1586 16 54?0 0?2 31?3 0?1 14?5 0?1 16?9 18?7 45?4 39?4
$30?0 1586 23 53?9 0?3 31?5 0?2 14?1 0?2 6?6 22?5 47?5 40?8

Number of overweight/obese parents
0 1583 11 53?9 0?1 31?3 0?1 14?5 0?1 19?1 16?0 47?4 37?4
1 1585 10 53?8 0?1 31?4 0?1 14?5 0?1 15?9 16?3 48?0 38?4
2 1596 18 53?8 0?2 31?5 0?2 14?4 0?1 13?1 18?8 45?6 42?8

%E, percentage of energy.
1 kcal 5 4?184 kJ.
*Statistically significant association between the characteristic and the dependent variable (P value # 0?05).
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to this population; energy intake is dependent upon

children’s level of physical activity, and this was docu-

mented through parental report and not directly mea-

sured(23). However, the observed levels of energy intake

concur with values observed through the NHANES.

Across the years 1999–2000, NHANES reported that

children aged 3–5 years consumed a mean daily energy

intake of 6786kJ (1622kcal)(30). American figures (NHANES)

and those reported in the present study are clearly higher

than what is advised by the Nordic Nutrition Recommen-

dations for children aged 2–5 years, which stipulate a daily

energy intake of 5293kJ (1265kcal)(31). Using various dietary

methodologies and sample sizes, a summary of European

studies reported by Lambert et al.(32) allows for other com-

parisons. For instance, energy intakes for boys aged 4–6

years are reported to range from 5293kJ (1265kcal)/d in

the UK to 7694kJ (1839kcal)/d in Austria. Corresponding

intakes for girls vary from 5096kJ (1218kcal)/d to 9590kJ

Table 2 Adjusted mean energy and macronutrient intakes by different characteristics

Energy- Carbohydrates-

-

Total fats-

-

Proteins-

-

Characteristic kcal SD %E SD %E SD %E SD

Child’s sex
Girl 1562* 39 53?4 0?5 31?5 0?4 14?7 0?3
Boy 1690 38 53?4 0?5 31?5 0?4 14?6 0?3

Mother’s immigrant status
Not immigrant 1603* 38 53?4 0?5 31?7* 0?4 14?5* 0?3
Immigrant 1649 41 53?4 0?5 31?3 0?4 14?8 0?3

Mother’s education
No high-school diploma 1656 41 53?4 0?6 31?9* 0?4 14?2* 0?3
High-school diploma 1605 40 53?5 0?6 31?4 0?4 14?6 0?3
College diploma 1616 39 53?3 0?5 31?4 0?4 14?8 0?3
University diploma 1627 40 53?5 0?5 31?2 0?4 15?0 0?3

Single parenting
No 1612 38 53?3 0?5 31?6 0?4 14?6 0?3
Yes 1639 41 53?5 0?6 31?3 0?4 14?7 0?3

Income level
Sufficient 1606 39 53?3 0?5 31?6 0?4 14?7 0?3
Insufficient 1610 40 53?4 0?5 31?4 0?4 14?6 0?3
Very insufficient 1661 45 53?4 0?6 31?4 0?4 14?6 0?3

%E, percentage of energy.
1 kcal 5 4?184 kJ.
*Statistically significant association between the characteristic and the dependent variable (P value # 0?05).
-Adjusted for child’s sex, mother’s immigrant status, mother’s education, single parenting, income level and physical activity level.
-

-

Adjusted for child’s sex, mother’s immigrant status, mother’s education, single parenting, income level, and physical activity level, and carbohydrates, lipids
and proteins as proportion of energy.

Table 3 Adjusted OR for attaining dietary recommendations for food group servings at 4 years of age by different characteristics

Fruit and vegetables- Grain products- Milk products- Meat and alternatives-

$5 servings $5 servings $2 servings $2 servings

Characteristic Adjusted OR 95 % CI Adjusted OR 95 % CI Adjusted OR 95 % CI Adjusted OR 95 % CI

Child’s sex
Girl 1?0 Ref. 1?0 Ref. 1?0 Ref. 1?0 Ref.
Boy 1?1 0?8, 1?5 5?0* 3?3, 7?5 0?7* 0?5, 0?9 1?9* 1?5, 2?4

Mother’s immigrant status
Not immigrant 2?2* 1?3, 3?7 0?4* 0?2, 0?6 0?7 0?5, 1?1 1?2 0?9, 1?7
Immigrant 1?0 Ref. 1?0 Ref. 1?0 Ref. 1?0 Ref.

Mother’s education
No high-school diploma 1?0 Ref. 1?0 Ref. 1?0 Ref. 1?0 Ref.
High-school diploma 2?0* 1?0, 3?7 1?1 0?6, 1?9 1?6* 1?1, 2?4 1?3 0?9, 1?9
College diploma 2?8* 1?5, 5?0 1?4 0?8, 2?4 1?7* 1?2, 2?5 1?3 0?9, 1?9
University diploma 8?5* 4?6, 15?4 1?1 0?6, 2?0 1?5* 1?0, 2?3 1?5 1?0, 2?2

Single parenting
No 1?0 Ref. 1?0 Ref. 1?0 Ref. 1?0 Ref.
Yes 1?3 0?8, 1?9 1?4 0?9, 2?3 1?0 0?7, 1?4 1?3 0?9, 1?8

Income level
Sufficient 1?0 Ref. 1?0 Ref. 1?0 Ref. 1?0 Ref.
Insufficient/very insufficient 0?8 0?6, 1?3 0?8 0?5, 1?4 0?6* 0?4, 0?8 1?3 0?9, 1?8

Ref., reference category.
*Statistically significant OR and 95% CI (P value # 0?05).
-Adjusted for child’s sex, mother’s immigrant status, mother’s education, single parenting, income level, energy and physical activity level.
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(2292kcal)/d across these same countries. For 4–6-year-old

boys, the proportion of energy intakes derived from car-

bohydrates is reported to vary from 44% in Greece to 56?8%

in Russia. As a percentage of total energy, the fat intakes

of 4–6-year-old girls are also reported to vary from 35?5%

in the UK to 41% in Greece, whereas protein intakes vary

from 11?7% in Russia to 13?6% in the Netherlands. In the

American survey (NHANES), 13?2% of energy intake came

from proteins, 55?4% from carbohydrates and 32?9% from

fats in children under 6 years of age(8). The results of the

present study suggest that the contribution of protein to

children’s energy intakes exceeds levels reported in most

European studies reviewed by Lambert et al.(32). On the

contrary, intakes of fat, as a percentage of energy intake,

appear to be lower in Quebec than in most European

countries. However, total energy intake and the percentage

of energy intake from carbohydrates in the present study are

comparable to those of most studies.

The mean number of servings of foods consumed from

each of the four essential food groups by children of this

cohort closely approached the dietary recommendations

made by Canada’s Food Guide to Healthy Eating; how-

ever, ,2 % of children actually met the dietary guidelines

of all four food groups simultaneously (data not pre-

sented). Unlike the findings observed in the present

study, a Spanish study of 1112 children aged 6–7 years

found that a majority of children maintained the dietary

recommendations made by the USDA(33). Compared with

findings observed in the USA through a study of children

included in the CSFII, the mean number of servings of

milk products consumed by children in the present study

cohort was equal to the number of servings consumed by

children in the CSFII, but was lower for servings of grain

products and meat and alternatives(34). Compared with

results from the ALSPAC study, a cohort of 1026 children

aged 1?5 years, the percentage of vegetable/fruit non-

consumers (2?5 %) between studies is comparable(35)

(data not presented).

The present study indicates that mother’s immigrant

status, mother’s level of education and sex of the child

are especially central socio-economic and demographic

factors that relate to children’s food intakes. With regard

to mother’s immigrant status, the findings of the present

study concur partially with a study from the Canadian

province of Ontario where the immigrant population

of adults is reported to consume less fat and more

carbohydrates(36,37). As Pomerleau et al.(36,37) reported,

the differences between the diets of children of immigrant

mothers and children of non-immigrant mothers may

reflect food consumption patterns of different countries

of origin, which may also relate to food availability within

those countries. For instance, many studies have reported

that immigrants from South Asian countries have lower

fat intakes than non-immigrants(14). Since immigrants are

often in a situation of cultural and dietary transition,

various studies have examined the association between

this transition and dietary patterns. For example, Renzaho

et al.(38) recently reported that the maintenance of tradi-

tional cultural orientation among African migrant children

(3–12-year-olds) to Australia was associated with lower

rates of obesity and sedentary behaviours. Given that in

the present study cohort only 2?8 % of mothers were from

European countries whereas 11 % originated from non-

European countries(24), the results suggest that, in this

population, immigrants may still be adhering to tradi-

tional diets that are high in grains. Children of immigrant

mothers are also more likely to be raised in a low-

income family compared with children of Canadian-born

mothers(39), and this may explain why in the present

study it was observed that children of immigrant mothers

consumed less fruit and vegetables than did children of

non-immigrant mothers. Some studies report that lower-

income families tend to consume fewer fruit and vege-

tables and less varied diets(40,41). However, in the present

study, income level was controlled for and the relation-

ship between a mother’s immigrant status and children’s

lower fruit and vegetable intake remained. Thus, it is

possible that the dietary choices of new immigrants may

be influenced by several other determinants, apart from

income level and poverty, including culture, access to

information, availability of healthy and acceptable foods

and acculturation(42).

With regard to the association between mother’s level of

education and children’s food intake, our results are in

accordance with findings from the British National Diet and

Nutrition Study that analysed the diet of 1675 children

aged 1?5–4?0 years; this aforementioned study found that

children of mothers with a low level of education and

children from families where the head of the household

had a manual occupation were less likely to meet the

recommended guidelines for macronutrient intakes(43).

Most studies support a positive association between par-

ental level of education and intakes of healthy foods(5,16,17).

Since recent studies(4) have reported that different socio-

economic groups are largely familiar with nutritional

recommendations, it may be hypothesized that nutritional

recommendations (such as other medical recommenda-

tions regarding child care, smoking, etc.) may be valued

differently in lower socio-economic groups. Furthermore,

as nutritional recommendations are usually encouraged

and advocated by medical professionals and individuals

from higher socio-economic groups, such recommenda-

tions may be perceived by individuals from lower

socio-economic groups as an attempt to impose a moral

constraint or ‘an attempt to impose a control on their bodies

or the ones of their children’(4), as such individuals may be

more concerned with meeting daily needs or maintaining

other values and pleasures of life. Further research is

needed to examine this hypothesis.

Finally, the findings of the present study on the asso-

ciation between the sex of a child and food intake con-

trast with findings from the ALSPAC study, which found
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that, among 7-year-old children, girls ate more fruit and

vegetables in comparison with boys(44). However, as was

observed in the present study, being a boy was associated

with a higher intake of grain products. It is possible that,

as was found in the ALSPAC study, boys may be con-

suming greater quantities of breakfast cereals in com-

parison with girls, who appear to be more likely to skip

breakfast than boys(45). However, this hypothesis remains

to be tested. With regard to fruit and vegetable intakes, in

1998 the CSFII survey found that boys consumed more

of all foods except fruit and vegetables(7). However,

using data from the 1999–2002 NHANES, Lorson et al.(46)

recently reported that among children aged 2–18 years of

age boys consumed significantly more vegetables than

did girls. As boys also consumed significantly more

French fries than did girls (the leading source of vege-

tables in the study reported by Lorson et al.(46)), it should

not be automatically assumed that boys consumed more

dark green or orange vegetables than did girls*. At this

pre-school age, children’s preferences and differences

between boys and girls are certainly influenced by the

food environment that the parent provides. In a study on

3–4-year-old children, Johnson and Birch(47) reported

differences in how boys and girls are parented regarding

food and eating practices. Their results showed that

‘restrained’ mothers attempted to restrain their daughters

and not their sons. These results indicate that differential

pressure for thinness between boys and girls begins

during the pre-school period. These differences in par-

ental child-feeding practices may also explain why boys

were found to consume more energy than were girls in

the present study. Analyses conducted by Dubois and

Girard(48) using data from the QLSCD showed that a

higher proportion of mothers overestimated weights

for boys than for girls. The authors hypothesized that

mothers of young children may be influenced by social

desirability and have different standards of what is

acceptable in weight for boys and girls. It is also possible

that boys’ energy needs are higher than that of girls

because of larger body height and weight. In fact, Des-

rosiers et al.(24), who also used data from the QLSCD,

reported sex differences in mean weight and height even

at the age of 4 years: 17?2 kg for boys v. 16?6 kg for girls;

104 cm for boys v. 102?8 for girls. Finally, the fact that

children’s level of physical activity was incorporated

among the control variables is limited by the reported

rather than measured nature of this variable.

Strengths, limitations and conclusion

The results of the present study should be considered in

the context of its strengths and limitations. The large

representative population-based sample and the high

response rate (85 %) obtained are the most important

strengths of the present study. Although the 24 h recall

method is considered to be one of the best measures

used to estimate dietary intake, it is known that this

method may be biased by a high proportion of under-

reporters(49). For instance, there is an increased tendency

among obese parents to under-report children’s dietary

intakes in comparison with non-obese parents(50). Some

studies also report that snack foods are commonly under-

reported(51). To avoid these biases, O’Connor et al.(52)

recommend that children aged 6–9 years complete three

24 h recall interviews to minimize errors associated with

under-reporting. Although we did not reach this recom-

mended objective, energy, macronutrient and food con-

sumption patterns were derived from a 24 h dietary recall

interview conducted by trained nutritionists and a second

24 h dietary recall was administered to 50 % of the sample

to assess for inter- and intra-child variability in the con-

sumption of energy and macronutrients. The absence of

information on parental food intake is a noteworthy

limitation as it has been shown that parental fruit and

vegetable intake is a strong predictor of children’s fruit

and vegetable intake(53). However, given that diet quality

is tributary to socio-economic factors such as those

measured in the present study(54), it is assumed that the

lack of this information has a minimal impact on the

results. Another limitation to the study results is the

absence of information on children’s weight and height.

Overall, the present study revealed that even for pre-

school children dietary intakes were associated with

socio-economic and demographic factors, most notably

with mother’s level of education, immigrant status and

sex of the child. Children of mothers with no high-school

diploma consumed fewer proteins, more fats (by per-

centage of total energy intake) and were less likely to

consume the recommended servings of fruit and vege-

tables in comparison with children of mothers with a

higher level of education. Children of immigrant mothers

consumed significantly more energy but less fruit and

vegetables than did children of non-immigrant mothers.

The present study also revealed that the odds for con-

suming the recommended servings of grain products and

meat and alternatives were higher in boys than in girls,

whereas for milk products the odds were higher in girls

than in boys. Reducing diet-related disparities and pro-

moting healthy eating involve a complex interaction

of factors. When efforts to improve the nutrition and

health of young children are planned, these diet-related

disparities need to be taken into account.
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