
The role of diet in the prevention of
chronic disease is well established: fruit and
vegetable consumption has a strong protec-
tive effect on the development of cancer at
numerous sites;1 saturated fat intake is
clearly associated with coronary heart dis-
ease;2 and the total direct cost of obesity in
Canada was estimated to be $1.8 billion
for 1997.3

In the U.S., the National Health and
Nutrition Examination Surveys and the
Continuing Survey of Food Intake of
Individuals4 provide useful data on nutri-
tional intake and food trends.4,5 These data
show a downward trend in energy intake
levelling off in the 1990s, but total fat con-
sumption continuing to decline from 42%
of energy intake in 1965 to 33% in 1995.2

The most recent national data in Canada
derive from the Nutrition Canada survey
(1970-72) conducted a generation ago.6,7

Four provincial surveys were completed
more recently. The Ontario8,9 and
Manitoba10 surveys used semi-quantitative
food frequency questionnaires while the
Nova Scotia11 and Santé Québec surveys12

used 24-hour recalls which provide quanti-
tative measures of dietary intake. Total fat
intakes have declined but remain above the
recommended 30% of energy and low
intakes of calcium, iron and folate were
identified for specific age-sex groups.11,12

National data estimated from Canada’s
family food expenditure survey also indi-

cate declines in total fat content of foods
purchased.13

Our survey “Food Habits of Canadians”
provided data between August 1997 and
July 1998 in five regions of Canada
(Atlantic, Québec, Ontario, Prairies and
British Columbia) on current food and
nutrient intake. This report focusses on
current nutrient intake and compares these
data to earlier studies.

METHODS

The sampling of respondents (18-65
years and adolescents 13-17 years) was
done using a multi-stage random sample of
adult Canadians living in five regions of
Canada: Atlantic (New Brunswick, Nova
Scotia, Prince Edward Island,
Newfoundland), Québec, Ontario, Prairies
(Manitoba, Saskatchewan, Alberta), and
British Columbia. Fifteen percent of the
Canadian population who lived in regions
far from major population centres were not
sampled. Aboriginal communities were not
included. In each region, four Canada cen-
sus divisions were randomly chosen with a
probability proportional to the population.
For each of the 20 divisions, a random
sample of two subdivisions was similarly
selected, and for each subdivision, two
enumeration areas were selected, resulting
in 80 enumeration areas across the coun-
try. Boundaries of enumeration areas were
identified using Statistics Canada maps
and address ranges within an enumeration
area. The sampling for individual random
households from within each enumeration
area was done using the 1996 computer-
ized telephone directory (Pro CD Inc.,
Mass.). Each household received a person-
alized letter to explain the study prior to
telephone contact. Interviewers attempted

A B S T R A C T

Purpose: A national survey of adult Canadians
(n=1,544) was recently undertaken (1997-
1998) to monitor whether changes in dietary
intake have occurred since the last Canadian
dietary survey, conducted a generation ago
(1970). 

Methods: Individuals from randomly selected
households from a stratified sample of 80 enu-
meration areas from five regions of Canada were
interviewed by a dietitian at home for a 24-hour
dietary recall and food frequency questionnaire.

Results: The mean dietary % energy from
protein (16-18%), carbohydrate (50-56%) and
fat (29-31%) was close to recommended levels
in the different age-sex groups. Fat intake was
reduced from previous surveys. Intakes of dairy
products and fruits and vegetables are lower
than recommended. Nutrient values at the 25th
percentile of the nutrient distribution, were
below recommended levels for calcium, folate,
iron and zinc among women.

Conclusion: Despite the growing problem of
obesity, Canadians are eating less fat than a gen-
eration ago but intake of certain nutrients are
still suboptimal.

A B R É G É

Objectif : Une étude nationale sur des
Canadiens adultes (n=1 544) fut récemment
entreprise (1997-1998) pour vérifier si des
changements dans la prise alimentaire étaient
survenus depuis la dernière étude il y a une
génération (1970).

Méthodes : Des individus furent interviewés à
la maison pour répondre à un questionnaire sur
le rappel nutritionnel de 24 heures et la
fréquence de prise alimentaire parmi des foyers
sélectionnés au hasard à partir d’un échantillon
stratifié de 80 territoires énumérés venant de
cinq régions du Canada.

Résultats : Le pourcentage moyen d’énergie
provenant de protéines (16-18 %), des hydrates
de carbone (50-56 %) et du gras (29-31 %) était
près des niveaux recommandés. La prise de
matières grasses avait diminué depuis les études
précédentes. La prise de produits laitiers et de
fruits et légumes est au-dessous de la recomman-
dation. Les valeurs nutritives au 25e percentile
de la distribution nutritionnelle, étaient au
dessous des niveaux recommandés pour le calci-
um, l’acide folique, le fer et le zinc chez les
femmes.

Conclusion : Malgré le problème croissant
d’obésité, les Canadiens consomment moins de
gras qu’il y a une génération mais la prise de cer-
tains nutriments est toujours sous-optimal. 
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to enrol one adult per household (the adult
with the next birthday) for a total of 20
adult respondents from each enumeration
area.

Appointments for interviews were made
on different days of the week including
weekends. Interviews were held in the
respondents’ homes or at other convenient
locations. A repeat 24-hour recall was con-
ducted on 30% of the adult sample within
approximately one week of the initial inter-
view in order to estimate intra-individual
variability.

Each adult participant was asked
whether there was a potential adolescent
(13-17 years) participant living in the
household. The adolescent sample was not
proportional to the population and is not
independent of the adult sample.

Measurements
Dietary intake was measured using the

24-hour recall, commonly used for nation-
al surveys.4,5,11,12 A single 24-hour recall is
an appropriate method to assess the aver-
age intake of a large group of individuals
provided all days of the week and seasons
are covered.14,15 Interviews were conducted
in French or English by professional dieti-
tians who received a two-day training ses-
sion in Montreal. Food portion models
(graduated cup, two bowls, a plate, spoons
and a ruler) were used to quantify intake.

A sociodemographic questionnaire was
used, including data on country of origin,

language of interview, civil status, birth
date, educational level, smoking status,
number of adults and children in the
household and perceived health status as
well as reported height and weight.
Average income per enumeration area was
obtained from the 1991 census.16

Double verification of all 24-hour recalls
was done and data were entered into the
nutrient analysis program Candat (Godin
London Inc., London, Ontario, 1991).
The most recent Canadian Nutrient File
(Health Canada, Ontario, 1997) was used
and a total of 267 food items were added
to the data set using nutrient information
obtained from food manufacturers’ data

when possible or from the American data
base.17 Food portion sizes from the four
food groups of Canada’s Food Guide to
Healthy Eating were calculated based on
categories of foods and standard weights
assigned to those categories.18

ANALYSIS

In order to eliminate potential bias
resulting from the sampling strategy, indi-
vidual results were multiplied by weights
calculated using 1991 Canadian census
data of the total population and the num-
ber of households in each region. The
weighting process involved three compo-
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TABLE I
Weighted Mean Nutrient Intake of Canadian Men and Women Aged 18-65

18-34 Years 35-49 Years 50-65 Years Recommendations*
M F M F M F

(n=125) (n=207) (n=266) (n=459) (n=181) (n=306)

Energy (MJ) 13.75 8.35 11.27 7.48 10.20 7.34 -
Energy (kcal) 3290 1998 2696 1789 2440 1756 -
Protein (% energy) 16.5 15.8 17.1 17.1 17.1 17.7 -
Carbohydrate (% energy) 53.1 55.9 51.6 53.0 50.1 54.0 55
Total fat (% energy) 29.1 28.8 30.2 29.7 30.6 28.9 30
Saturated fat (% energy) 10.2 9.5 9.6 9.7 9.8 9.5 10
Polyunsaturated fat (% energy) 4.5 5.0 5.1 5.2 5.3 5.0 -
Monounsaturated fat (% energy) 11.1 10.6 11.6 11.5 11.7 10.7 -
Cholesterol (mg) 395 238 340 224 343 230 <300
Total fibre (g) 21 14 18 14 16 16 -
Vitamin A (RE) 1988 1362 2014 1782 2050 1846 800-1000
Folate (μg) 375 275 311 238 308 241 180-230
B12 (μg) 5.8 5.0 8.3 5.3 7.0 5.0 1.0
Vitamin C (mg) 242 144 154 132 137 143 30-40
Calcium (mg) 1376 813 1020 764 901 777 700-900
Iron (mg) 24 14 19 13 18 14 8-13†
Zinc (mg) 18 11 15 10 14 10 9-12

* Nutrition Recommendations 1990
† For women aged 19-49, the recommendation is 13 mg.

TABLE II
Mean Nutrient Intake of Canadian Adolescents Aged 13-17 

Compared to Recommended Levels (RNI*)

Nutrients Males Recommendations Females Recommendations
n = 84 n = 94

Energy (MJ) 13.4 11.7-13.4 9.2 8.78-9.20
Energy (kcal) 3206 2800-3200 2201 2100-2200
Protein (% energy) 14.6 - 14.4 -
Carbohydrate (% energy) 55.9 55 60.3 55
Fat (% energy) 30.8 30 27.2 30
Saturated fat (% energy) 10.2 10 9.1 10
Monounsaturated fat (% energy) 11.9 - 9.9 -
Polyunsaturated fat (% energy) 5.2 - 4.6 -
Cholesterol (mg) 303 - 196 -
Total fiber (g) 17.9 - 14.5 -
Vitamin A (RE) 1888 900-1000 1434 800
Folate (μg) 299 175-220 274 170-190
B12 (μg) 6.1 1.0 5.0 1.0
Vitamin C (mg) 173 30-40 214 30
Calcium (mg) 1407 900-1100 1004 700-1000
Iron (mg) 22.2 10 15.1 12-13
Zinc (mg) 15.8 12 9.8 9

* Nutrition Recommendations, 1990.



nents: a ratio of populations esti-
mating how many people each
respondent represented within
their region; the number of house-
holds in a given region because we
sampled by household not individ-
uals; and the number of adults in
each household responding to the
survey.

In order to provide the 25th and
75th percentiles of the distributions
of nutrients, repeat measures were
used to calculate the ratio of 
within-person to between-person
variability for each nutrient for
men and women separately. Log
and square root transformations
were used to normalize the data.
The nutrient distribution for usual
intake of these nutrients was mod-
elled using the method described
by the National Research
Council.19 The basal metabolic rate
(BMR) for each subject was calcu-
lated.20

RESULTS

The study sample consisted of
1,544 adults and 178 adolescents
from 80 enumeration areas across
Canada. These ranged from a fish-
ing village in Newfoundland to a
suburb of Victoria, British
Columbia. The response rate
(interviewed/interviewed and
refusals) was calculated for each
enumeration area. The average rate
was 30%. In three enumeration
areas in inner city Montreal and
Vancouver, we were unable to
obtain more than 10 subjects
because of the very low response
rate. More women than men
accepted to be interviewed (972 vs.
572 respectively). Our sample was
similar to the Canadian population
(1991 Census) in number of peo-
ple born in Canada (86% vs.
84%), number of subjects with less
than high school education (22%
vs. 26%), and single marital status
was 26% vs. 32% respectively. The
percentage of adults reporting a
BMI of >27 was 32% in our survey

and 30.5% in the National Population
Health Survey.21

Nutrient intake data for the country,
weighted for the sampling strategy, are pre-
sented separately for males and females in
three age groups (Table I).22 A comparison
of reported energy intake compared to
basal metabolic requirements yielded ratios
of 1.3 to 1.7 for men and 1.2 to 1.4 for
women indicating some under-reporting
for women.22,23 The mean values for all
nutrients listed for men and women are
above the recommended intakes for
Canadians22 with the exception of calcium
in some age/sex groups. The mean intake
of calcium for most groups, however, is
below the new Dietary Reference Intake (a
new common standard for Canadians and
Americans).24 The percent of energy from
fat (29-31%) was close to the recommend-
ed value of 30% and saturated fat repre-
sented approximately 10% of energy
intake. Mean intakes of adolescents (Table
II) indicated higher energy intakes than for
adults as expected, however, fat intakes as a
percent of energy were similar to those of
adult participants. Mean micronutrient
levels met intake recommendations except
for vitamin A in adolescent girls. 

Table III provides the 25th, 50th and
75th percentiles of intake for each adult
age-sex group adjusted for within-person
variability. (The sample size for the adoles-
cent population was not sufficiently large
to do this adjustment.) The median intake
for the percentage of energy from total fat
was 29-30% in all age-sex groups while the
75th percentile was 33-35%. Calcium
intake among women at the 25th percentile
of intake was under 500 mg for all age
groups indicating very low intakes in many
women. Similarly iron intakes in women
of reproductive age were low in a substan-
tial portion of the population. 

A comparison with the Nutrition
Canada Survey indicates major changes in
the intake of a number of nutrients over a
generation (Table IV). Mean nutrient
intakes, using the two age groups originally
reported on in the Nutrition Canada
Survey of 1970,6,7 are compared to our
data (1997-1998). Mean energy intakes
were lower in our survey in most age-sex
groups. Total fat intake, however, declined
far more over the last 27 years, as did the
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intake of saturated fats. Micronutrient
density, however, has improved. Absolute
intakes of most vitamins and minerals have
increased. 

The mean number of servings of the
four food groups – grain products, vegeta-
bles and fruit, milk products, and meat
and alternatives – for adults are shown in
Table V. The consumption of vegetables
and fruits were low, particularly among
women and among men aged 50+ years.
Similarly the consumption of dairy prod-
ucts is below the suggested intake of two
servings a day among women and men 35
years and older. Foods considered as extras
and not part of the four food groups of
the Food Guide18 provided 26-29% of
energy and 24-34% of fat intake in the
different age-sex groups, but only very
small amounts of protein and micronutri-
ents.

DISCUSSION

This first national dietary survey since
1970 indicates important reductions in
dietary fat intake and substantially higher
intakes of a number of important micro-
nutrients. Significant numbers of
Canadians, particularly women, still con-
sume inadequate intakes of calcium, folate
and iron during the reproductive years.
This same trend was seen in a comparison
of the diet of Quebecers between 1971 and
1990 where the authors conclude, “Les
Québécoises et les Québécois mangent
donc mieux, mais pas encore bien...”
(Quebecers eat better but still not well).12

Although there are a number of indicators
of an improvement in diet quality, it is
very evident from statistics on body weight
and height for the population that there is
a serious problem of obesity in Canada,3

and increasing rates of obesity are reported
in Europe25 and the United States.26 The
total energy that we observed was less than
that reported in 1971, most particularly
among young men. This trend is similar to
that observed in Quebec,12 where
Nutrition Canada Data for Quebec alone
were compared to Santé Québec data of
1990. Energy expenditure is widely
believed to have decreased substantially in
the last three decades and is blamed for the
increase in obesity.25

In terms of dietary changes for disease
prevention, the decreases in saturated fat
intake may explain a part of the observed
decreases in coronary heart disease in
Canada. The decline in fat intake, how-
ever, is not related to the decreases in obe-
sity. In fact, Willett suggests that dietary
fat is not a major determinant of body
fat.27 The vegetable and fruit consumption
is difficult to compare to Nutrition
Canada because of changing definitions of
portion sizes over time, but the intake of
nutrients that are usually found in fruits
and vegetables – such as vitamin C and
folate – has increased. 

As with any dietary survey, there are
important limitations in terms of the
accuracy of the reporting of dietary data
and the response rate. The accuracy of the
reported intake cannot be ascertained in a
survey, but 24-hour recall was observed to
compare closely the energy expenditure in
young women.28 There is the concern for
underreporting – particularly in dietary
survey – and the trend for underreporting
may be increasing.29 Our data, however,
indicate the expected higher intake in
males and the expected age gradient. The
data for energy intakes of men appear to

be accurate according to physiological
needs for age, height and weight, but
intakes of women indicate some under-
reporting.23 The response rate was low, in
part due to out-of-date telephone listings
in areas of high mobility and the need to
compete with telephone soliciting. The
Nutrition Canada Survey had a response
rate of 46%, the U.S. Continuing Food
Survey 1987, 35%. The particular diffi-
culty of recruiting participants in very low
income housing settings, means that the
poorest Canadians in large cities may not
be well represented in this survey. In
addition, high-risk groups with well-
known nutritional problems – such as
children living in poverty30,31 and frail
elderly32 – were not included in the sam-
ple.

In summary, the diets of Canadians
appear to be improving in general, with
important decreases in fat intake and high-
er intakes of some micronutrients. Given
the very important role of diet in the pre-
vention of cardiovascular disease, cancer
and diabetes, it is important to encourage
further improvements and to monitor the
changes in the diet of Canadians on a regu-
lar basis.
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TABLE IV
Comparison of Food Habits Data 1997-98 to Nutrition Canada 1970

20-39 Years 40-64 Years
Males Females Males Females

Year 1970 1997-98 1970 1997-98 1970 1997-98 1970 1997-98

Sample Size 999 203 1347 343 1222 348 1500 608
Energy (MJ) 14.12 12.21 8.37 7.82 11.18 10.31 7.22 7.32
Energy (kcal) 3378 2921 2002 1871 2675 2467 1727 1751
Protein (g) 119 123 72 75 94 104 63 75
Fat (g) 154 98 89 63 118 84 75 58
% energy from fat 41.0 29.4 40.0 29.2 39.7 30.3 39.1 29.3
Calcium (mg) 1081 1177 709 781 883 896 613 745
Iron (mg) 18 21 12 14 16 17 11 13
Thiamin (mg) 1.57 2.57 1.02 1.58 1.32 2.23 0.90 1.70
Riboflavin (mg) 2.59 2.70 1.70 1.68 2.09 2.27 1.49 1.67
Niacin (NE) 48 52 28 33 37 46 25 32
Vitamin C (mg) 118 204 89 143 101 134 106 132
Folate (μg) 221 322 146 239 183 301 148 241
Vitamin A (RE) 1551 2018 1292 1462 1332 1854 1031 1832

TABLE V
Average Number of Servings for Each Food Group According to “Canada’s

Food Guide to Healthy Eating” by Gender and Age on the Day of their Recall

Food Group Recommended Males Females
Portions

18-34 35-49 50-65 Mean 18-34 35-49 50-65 Mean

Grain Products 5-12 8.0 6.8 6.4 6.9 5.2 5.0 4.5 4.9
Vegetables & Fruit 5-10 5.8 5.3 4.6 5.2 4.1 4.5 5.0 4.6
Milk Products 2-4 2.5 1.7 1.5 1.8 1.6 1.5 1.3 1.4
Meat & Alternatives 2-3 3.9 3.3 3.0 3.4 2.0 2.1 2.0 2.0
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