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LIFESTYLE RISK FACTORS FOR CHRONIC DISEASE BY FAMILY ORIGIN AMONG CHILDREN

IN MULTIETHNIC, LOW-INCOME, URBAN NEIGHBORHOODS

Objectives: To describe the prevalence of life-
style risk factors (LRF) for chronic disease by
family origin (FO) among children in multieth-
nic, low-income, urban neighborhoods.

Design: Cross-sectional analysis.

Setting: 16 elementary schools located in dis-
advantaged, multiethnic neighborhoods in
Montreal, Canada.

Participants: 4659 schoolchildren aged 9–12
in grades 4–6.

Outcome Measures: Smoking, level of physi-
cal activity, dietary habits, body mass index,
sedentary behavior.

Methods: Subjects completed self-report
questionnaires on sociodemographic charac-
teristics and lifestyle behaviors; height and
weight were measured in a standardized pro-
tocol. Fourteen FO groupings were identified
based on language(s) spoken and countries of
birth of both subjects and parents. We tested
FO as an independent correlate of having 2 or
more LRF, using the generalized estimating
equations method.

Results: Relative to Canadian children, a high-
er proportion of Haitian, Portuguese, and oth-
er Central American/Caribbean children had 2
or more LRF, the proportion was similar
among Cambodian, Vietnamese, Chinese,
South American, East European, Arabic, Ital-
ian, and South Asian children, and lower
among Salvadoran children.

Conclusion: Prevention programs for youth
should take differential distribution of LRF by
ethnicity into account. (Ethn Dis. 2004;14:
340–350.)
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Santé et des Services Communautaires,
University of Moncton, New Brunswick
(SB), Canada.

Jennifer O’Loughlin, PhD; Gilles Paradis, MD, MSc;
Garbis Meshefedjian, MSc; Ayelet Eppel, BSc;

Slimane Belbraouet, PhD; Katherine Gray-Donald, PhD

INTRODUCTION

Morbidity and mortality related to
cancer, cardiovascular disease, and
stroke, vary considerably among persons
of differing ethnic origin. Sheth et al1

reported substantial differences in rates
of death from ischemic heart disease and
cancer among European, South Asian,
and Chinese Canadians. While there is
evidence that biological risk factors,
such as dyslipidemia and hypertension,
vary between ethnic populations,2 little
is known about differences in lifestyle
risk factors, including smoking, physical
inactivity, unhealthy dietary habits, and
obesity, that might account for ethnici-
ty-related variations in chronic disease
morbidity and mortality. In addition,
there are few publications describing the
clustering of lifestyle risk factors within
individuals by ethnicity, although there
is evidence that having several risk fac-
tors is associated with a substantially in-
creased risk of chronic disease.3

In this study we examined the dis-
tribution of lifestyle risk factors for
chronic disease among pre-adolescents
of differing ethnicity living in socioeco-
nomically deprived inner-city neighbor-
hoods. Unhealthy lifestyles are often es-
tablished in childhood4; they are preva-
lent in youth today,5 track to adult-
hood,6,7 and several are associated with
adult morbidity and mortality.8,9 Iden-
tification of risk profiles by ethnicity in
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young people could help in tailoring
chronic disease prevention programs tar-
geted to youth.

METHODS

Coeur en Santé St. Louis du Parc
was a 5-year school-based heart health
promotion program conducted in mul-
tiethnic, low income, inner-city neigh-
borhoods in Montreal. For the evalua-
tion of the impact of the program, 2
comparison schools were matched to
each of 8 intervention schools, based on
a school-specific poverty index (an index
compiled annually by the Montreal
School Council to rank all elementary
schools in Montreal),10 and a language
indicator. The 24 study schools repre-
sented 28% of the 86 schools in the
lowest poverty index quartile. The cur-
rent analysis included only subjects
from the 16 comparison schools.

Data were collected from all stu-
dents in Grades 4–6 in 2 visits to each
school, during May/June every year
from 1993 to 1997. During the first vis-
it, height and weight were measured ac-
cording to a standardized protocol.11

During the second visit, data on stu-
dents’ sociodemographic characteristics
and lifestyle behaviors (smoking, level of
physical activity, and dietary habits)
were collected in self-report question-
naires administered in French or En-
glish. Detailed descriptions of the study
design and methods have been previ-
ously published.12–14

Data on sociodemographic charac-
teristics included subject’s date of birth,
sex, family composition, language(s)
spoken, number of years lived in Can-
ada, country of birth for each subject,
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. . . we examined the

distribution of lifestyle risk

factors for chronic disease

among pre-adolescents of

differing ethnicity living in

socioeconomically deprived

inner-city neighborhoods.

Table 1. Sociodemographic characteristics of elementary school children in multiethnic, low income, inner-city neighborhoods
by family origin, Montreal (N54659)

Family Origin
Total

N
Male

%
Age

x (sd)

Single-
Parent
Family

%

No.
Persons/

Household
x (sd)

Born in Canada

Subject
%

Mother
%

Father
%

Lifetime
in Cana-
da ,25%

%

Employed

Mother
%

Father
%

Total
Canada

4659
915

49.2
47.2

10.8 (0.9)
10.8 (1.0)

26.5
39.9

4.7 (1.9)
3.8 (1.5)

57.0
99.7

25.4
99.8

22.4
98.7

9.5
0.2

58.8
64.3

77.8
84.5

Europe
Portugal
Italy
East Europe

217
265
255

52.1
49.8
52.9

10.9 (0.9)
10.7 (1.0)
10.9 (1.0)

6.9
15.1
17.3

4.7 (1.3)
4.6 (1.4)
4.4 (1.6)

69.0
97.4
38.2

5.1
50.4
3.6

4.2
27.5
2.8

2.9
0.4

20.1

77.9
67.2
58.4

88.0
91.5
77.5

Asia
China
Vietnam
Cambodia
South Asia

Arabic
South America

82
353
184
250
298
192

47.6
50.1
47.3
48.2
51.7
53.1

10.9 (0.9)
10.8 (0.9)
11.0 (0.9)
10.9 (0.9)
10.7 (0.9)
10.8 (1.0)

7.3
14.2
19
10.4
12.1
28.1

4.6 (1.5)
5.1 (1.9)
5.3 (1.7)
5.2 (1.9)
5.8 (2.1)
4.8 (1.7)

40.2
32.9
38.6
23.3
35.1
41.9

0
0
0
0
8.2
2.1

1.3
0.6
0
0
1.4
3.7

17.3
6.8
4.6

23.5
14.3
9.2

76.5
58.2
57.3
42.7
38.6
60.1

82.9
73.7
63.7
69.0
68.8
79.9

Central America/Caribbean
Haiti
Salvador
Other

536
212
310

46.1
46.7
51.0

10.9 (1.0)
10.9 (0.9)
10.9 (1.0)

44.6
22.2
36.8

5.1 (2.3)
5.0 (1.5)
4.9 (2.1)

65
29.7
42.7

2.7
0.5
3.9

1.8
0
1

8.5
7.7

10.4

57.2
50.2
62.3

72.0
73.9
78.9

* Includes N5590 subjects categorized in the ‘‘All Others’’ family origin category.

and each subject’s mother and father,
and employment status of the mother
and father. Data on family composition
were used to create 2 variables: number
of persons in each household, and fam-
ily status (2-parent, single-parent, oth-
er).

Family origin was categorized using
an algorithm based on 3 factors: 1) par-
ents’ country of birth; 2) child’s country
of birth; and 3) language(s) spoken by
the child. If both, or either, parent(s)
and the child were born in the same

country, and the child spoke a language
of that country, then that country was
considered to represent the child’s fam-
ily origin (even if the child spoke other
languages). Categorization was conser-
vative to the extent that, if the family
origin was not clear according to these
3 factors, then the subject was catego-
rized in the ‘‘All Others’’ category. For
example, if the child was not born in
one of the parents’ countries of birth,
and the child did not speak a language
of one of the parents’ countries of birth,
then family origin was categorized in
the ‘‘All Others’’ category. Family origin
categories included Canada (70.6% of
subjects in this category were Franco-
phone), Arabic-speaking countries (Leb-
anon, Syria, Iraq, Palestine, Jordan, Ku-
wait, Saudi Arabia, United Arab Emir-
ates, Egypt, Tunisia, Algeria, Morocco),
Asian (sub-categories included China/
Hong Kong, Vietnam, Cambodia, and
South Asia [India, Sri Lanka, Bangla-
desh, Pakistan]), European (subcatego-
ries included Portugal, Italy, and Eastern
Europe [Greece, Cyprus, Poland, Yugo-

slavia, Romania, Bulgaria, Czechoslo-
vakia, Turkey, Hungary]), South Amer-
ican (Venezuela, Uruguay, Peru, Colom-
bia, Chili, Argentina, Ecuador, Brazil,
Bolivia, Guyana, Suriname, French
Guyana), Central American/Caribbean
(sub-categories included Haiti, El Sal-
vador, and Other Central American/Ca-
ribbean countries [Guatemala, Domin-
ican Republic, Honduras, Nicaragua,
Mexico, Panama, Cuba, Jamaica, Trini-
dad, Grenada, St. Lucia, Barbados, Be-
lize, Antigua, St. Vincent]), and ‘‘All
Others’’ (including the remaining 43
countries). When there were too few
students for meaningful analysis in a
single category, we grouped countries
based on cultural and language similar-
ity, and/or geographic proximity. A total
of 14 groupings were identified (mean
N/grouping5333; range 82–915). Be-
cause it is not possible to interpret the
‘‘All Others’’ category as relevant to any
specific family origin, data for this
group are not reported specifically
(N5590).

Percent of lifetime in Canada was
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calculated as number of years lived in
Canada/age (years). Students were cate-
gorized into less than 25% of lifetime,
25%–49%, 50%–74%, 75%–99%, and
100%. Children in the 100% category
included those who had been born and
had lived all their lives in Canada.

Student smoking status was mea-
sured in 2 items adapted from previous
research.15 Ever smokers included sub-
jects who reported any smoking during
their lifetime, even just a puff. Frequen-
cy of physical activity was assessed in an
adaptation of the self-reported Weekly
Activity Checklist.16 The original instru-
ment correlated with an objective activ-
ity measure (Caltrac accelerometer) at
r50.34, P,.01, and 3-day test-retest
reliability was 0.74.16 For each day of
the preceding 7 days, students checked
which of 28 physical activities they had
participated in on that day. The list of
activities was determined during exten-
sive pre-testing, and included the 28 ac-
tivities most frequently engaged in by
this age group during the spring
months. A frequency score was com-
puted for each student by summing the
total number of activities checked for
each day. Scores ranged between 0 and
105 ([sd]515.4 [12.2]). Our version of
the Weekly Activity Checklist showed
evidence of convergent construct valid-
ity, because it was positively associated
with energy intake.17 Subjects were cat-
egorized as inactive if they participated
in 6 activities in the past week (ie, less
than one activity per day).18

Indicators of sedentary behavior in-
cluded frequency of television viewing
(0, 1, 2, 3, 4–5, 6 TV programs/day),
and video game playing (every day, a
couple of times each week, hardly ever,
never). These variables were studied sep-
arately, because the correlation between
the 2 behaviors was relatively low
(r50.22).

Dietary data were collected in a 35-
item 7-day food frequency question-
naire. Scores for 5 healthy food items
(fruits, raw vegetables, cooked vegeta-
bles, lettuce, whole wheat bread) were



343Ethnicity & Disease, Volume 14, Summer 2004

LIFESTYLE RISK FACTORS IN MULTIETHNIC CHILDREN - O’Loughlin et al

Fig 1. Prevalence of ever smoked by family origin among elementary school children
in multiethnic, low-income, inner-city neighborhoods, Montreal (N54659)

summed to create a ‘‘healthy food’’ score
(Cronbach’s alpha50.64; range 5–15).
Subjects in the lowest healthy food
quintile were categorized as at risk.
Scores for 10 high fat or junk food
items (hot dogs, hamburgers, fried
chicken [ie, Kentucky Fried Chicken],
bacon or sausages, French fries/poutine,
donuts/cakes/pastries, candy/chocolate
bars, soft drinks, ice cream, and potato
chips/Fritos/Doritos) were summed to
create a ‘‘high fat/junk food’’ score
(Cronbach’s alpha50.77; range 10–30).
A validation in adults of a scale with
items similar to those used in this study,
indicated that the ‘‘junk food’’ score
correlated at r50.48, with percent of
energy from fat.19 Subjects in the high-
est junk food quintile were categorized
as at risk. The ‘‘healthy food’’ and ‘‘high
fat/junk food’’ scores were studied sep-
arately, because of the relatively low cor-
relation between scores (r50.22). Body
mass index (BMI) was computed by
weight (kg)/height (m) 2. Students were
categorized as obese according to inter-
national age and sex-specific BMI cri-
teria.20

While having one lifestyle risk factor
increases the risk of chronic disease,

having 2 or more risk factors in child-
hood might be associated with a sub-
stantially increased risk. To determine if
family origin was associated with having
more than one lifestyle risk factor, sub-
jects were assigned a score according to
the total number of risk factors present
(range 0–7). Risk categories included
having ever smoked, being inactive (#6
activities/week), watching $6 TV pro-
grams/day, playing video games every
day, frequently consuming high fat/junk
food, infrequently consuming healthy
food, and being obese.

Data Analysis
The 5 years of data were pooled and

analyzed cross-sectionally. Repeat obser-
vations of the same subject were re-
moved (ie, if a single subject completed
questionnaires in grades 4, 5, and 6, one
questionnaire was randomly selected
from among the 3 questionnaires avail-
able). The generalized estimating equa-
tions (GEE) method was used to test
family origin as an independent corre-
late of having 2 or more lifestyle risk
factors, while controlling for potential
confounders, including age, sex, paren-
tal employment, single-parent family

status, number of persons/household,
and percent of lifetime spent in Canada.
The GEE adjusts standard errors for the
lack of independence between within-
school observations.

RESULTS

Data were collected from 80.6% of
eligible subjects; 3.2% of subjects were
absent during questionnaire administra-
tion, and 16.2% did not participate be-
cause parents did not provide consent.
Of 7125 questionnaires completed over
5 years in the 16 comparison schools,
2350 repeat observations of the same
subject were removed from the database.
A further 116 observations were re-
moved, because family origin could not
be determined. The data set therefore
included 4659 subjects. Subjects report-
ed a total of 104 countries of birth.

The mean age of subjects was 10.8
(0.9) years. There was considerable var-
iability in subjects’ sociodemographic
characteristics by family origin (Table
1). Children living in single-parent fam-
ilies ranged from 6.9% among Portu-
guese children, to 44.6% among Hai-
tian children. With the exception of
parents of Canadian and Italian chil-
dren, few parents had been born in
Canada. The proportion of children
born in Canada ranged from 23.3%
among South Asians, to over 95% of
Italian and Canadian children. Parental
employment was relatively high, overall,
but ranged from 38.6% of mothers in
Arabic-speaking families to 77.9% of
mothers in Portuguese families; and
from 63.7% of Cambodian fathers to
91.5% of Italian fathers.

Regardless of family origin, the prev-
alence of smoking, sedentary behavior,
and unhealthy dietary habits was re-
markably high in this young population
(Table 2). Overall, 25% of all children
watched $6 TV programs per day, 20%
had tried smoking, 21.9% were physi-
cally inactive, and 7.4% were obese. Ap-
pendix 1 and 2 suggest that the preva-
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Fig 2. Prevalence of obesity by family origin among elementary school children in
multiethnic, low-income, inner-city neighborhoods, Montreal (N54659)

Fig 3. Prevalence of inactivity by family origin among elementary school children in
multiethnic, low-income, inner-city neighborhoods, Montreal (N54659)

lence of these risk behaviors was gener-
ally higher among boys, with the excep-
tion that 25.0% of girls were physically
inactive, compared to 18.7% boys.

There was considerable variability in
the prevalence of the lifestyle factors in-
vestigated by family origin (Figures 1–
7). With the exception of smoking, Ca-

nadian children had moderate to low
prevalence rates of the risk factors in-
vestigated, relative to the other subjects.
One third of Portuguese and Canadian
children, and 25% each of South Amer-
ican, Italian, and East European chil-
dren had ever smoked. The prevalence
of obesity was high among El Salvado-

ran, Haitian, Italian, and Portuguese
children. Relatively more Asian children
were physically inactive and played vid-
eo games frequently. Compared to chil-
dren of other family origins, higher pro-
portions of Haitian, European, and
Central American children reported eat-
ing junk foods frequently, and healthy
foods infrequently.

Approximately 40% of East Euro-
pean, Chinese, and South Asian chil-
dren had none of the 7 lifestyle risk fac-
tors investigated. Having 2 or more life-
style risk factors was notably higher
among Portuguese and Haitian chil-
dren, and notably low among El Salva-
doran children (Table 3). Multivariate
analysis substantiated these observations
(Table 4).

DISCUSSION

While the association between eth-
nicity and mortality has been interpret-
ed to reflect genetic and socioeconomic
differences between groups,21 ethnicity
is, in fact, a far more complex construct,
reflecting shared ancestry, cultural heri-
tage, history, religion, and language.22

Interest in ethnicity-related differences
between populations has increased sub-
stantially, as relocations of populations
across continents constantly alters the
ethnic composition of many communi-
ties in North America. As part of the
process of acculturation, new arrivals
tend to adopt the lifestyle habits preva-
lent in their new environments, result-
ing in their developing morbidity and
mortality patterns typical of the host
country within one or 2 generations.23,24

Acculturation may be particularly im-
portant in children, because the lifestyle
habits they acquire in youth will influ-
ence their health for decades to come.

This current study characterizes the
lifestyle habits of children with diverse
family origins whose families have resid-
ed in Canada for variable lengths of
time. Of most importance is the gen-
erally high prevalence of lifestyle risk
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Fig 4. Prevalence of frequent junk food consumption by family origin among ele-
mentary school children in multiethnic, low-income, inner-city neighborhoods,
Montreal (N54659)

Fig 5. Prevalence of infrequent healthy food consumption by family origin among
elementary school children in multiethnic, low-income, inner-city neighborhoods,
Montreal (N54659)

factors, regardless of family origin.
These findings are congruent with many
other reports detailing the high, or in-
creasing, prevalence rates of smoking,

sedentary behavior, unhealthy dietary
habits, and obesity among North Amer-
ican children.25 Given evidence for the
tracking of these lifestyle risk factors

from childhood to adulthood,7 these
disturbing data foretell that unless sub-
stantial preventive efforts are imple-
mented, the incidence of chronic dis-
eases, including cardiovascular disease,
diabetes, and several cancers, will con-
tinue to impose a severe burden on
North American society.

Several family origin-specific find-
ings are notable. First, with the excep-
tion of smoking, Canadian children
tended to have moderate to lower fre-
quencies of lifestyle risk factors, com-
pared to children of other family ori-
gins. It was anticipated that newer im-
migrants to Canada would, in fact, have
healthier lifestyle habits than their Ca-
nadian counterparts. This unexpected
finding could reflect that several groups,
including children of Haitian, Portu-
guese, and Italian family origins have, in
fact, resided in Canada for extended
time periods. Alternatively, the process
of social integration into a new society
might involve adoption of culturally
dominant behaviors, such as TV view-
ing, playing video games, and consum-
ing junk food. The relatively high levels
of physical inactivity noted among chil-
dren of non-Canadian family origin
could reflect their TV viewing and video
game playing habits. Physical inactivity
and unhealthy dietary habits are, of
course, key to the energy imbalance un-
derlying the current obesity epidemic,
and should, therefore, be of particular
concern to public health program plan-
ners and practitioners.

Smoking prevalence was high among
children of European, Canadian, and
South American family origins, suggest-
ing that these groups might benefit from
prevention and cessation efforts tailored
directly to their specific needs. Although
the prevalence of smoking is high
among Asian men in North Ameri-
ca,26–27 Asian boys and girls in this study
did not have notably higher frequencies
of smoking than did other children.
This could reflect either that this pat-
tern is not relevant in this study popu-
lation, or that age of smoking onset
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Fig 6. Prevalence of frequent video game playing by family origin among elementary
school children in multiethnic, low-income, inner-city neighborhoods, Montreal
(N54659)

Fig 7. Prevalence of frequent TV viewing by family origin among elementary school
children in multiethnic, low-income, inner-city neighborhoods, Montreal (N54659)

among Asian children is later than 9–
12 years of age.

Ethnicity-related differences in the
prevalence of obesity have been ob-
served in several studies of children.
Hispanic and African-American chil-

dren, aged 6–11 years, exhibited a high-
er prevalence of obesity than did non-
Hispanic Whites.26 Similarly Hispanic
and African-American origin were asso-
ciated with a 33% and 49% increased
risk of overweight, respectively, among

third-grade children, while Asian origin
was associated with a 30% reduction in
risk.6 Our data suggest that the preva-
lence of obesity is relatively high among
El Salvadoran, Haitian, Italian, and Por-
tuguese children. These children also
had relatively higher prevalence rates of
physical inactivity, eating junk foods fre-
quently, and healthy foods infrequently,
and frequent TV viewing. Again, im-
balance in energy input and expenditure
might be underlying the tendency to-
ward obesity in these groups, and may
indicate directions for preventive inter-
vention.

Consistent with previous reports,28

Asian children tended to be inactive and
to have a high prevalence of frequent
TV viewing, but the prevalence of obe-
sity was very low. This finding could re-
flect lower energy intake in this group,
or, possibly, measurement error if either
the dietary or physical activity assess-
ment instruments used in this study
were poorly adapted to Asian children.

The proportion of children with 2
or more lifestyle risk factors was highest
among children of Haitian, Portuguese,
Other Central American/Caribbean,
and Cambodian family origins. Because
the lifestyle risk factors investigated here
tend to track into adulthood,7 because
they are associated with short and long-
term health consequences,8,9 and be-
cause they are amenable to prevention,29

these data should be a call to action to
public health program and policy mak-
ers. In addition they clearly indicate
possible directions for preventive inter-
vention in specific groups.

Limitations
With the exception of height and

weight, these data were based on self-
reports by young children, and, there-
fore, differential misclassification of risk
factor status by ethnicity could have bi-
ased the findings. External generaliz-
ability might be limited by sample
uniqueness. It is important to note that
these data were drawn from low-income
neighborhoods, and that the results are
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Table 3. Number of lifestyle risk factors by family origin among elementary school-
children in multiethnic, low-income, inner-city neighborhoods, Montreal

Family Origin

Number of Risk Factors

Total
N

0
%

1
%

2
%

3
%

4–7
%

$2
%

Total*
Canada

4659
915

32.5
35.4

36
37.1

21.2
19.2

7.8
6.3

2.5
2.0

31.5
27.5

Europe
Portugal
Italy
East Europe

217
265
255

26.7
33.6
40.4

34.1
37.0
33.3

24.0
21.1
18.8

13.8
5.7
6.3

1.4
2.6
1.2

39.2
29.4
26.3

Asia
China
Vietnam
Cambodia
South Asia

Arabic
South America

82
353
184
250
298
192

35.4
32.9
34.8
39.2
36.9
30.7

36.6
37.7
31.5
38.0
37.3
42.2

20.7
20.7
22.3
17.6
18.8
19.9

7.3
6.8

10.3
4.4
4.0
3.7

0.0
2.0
1.1
0.8
3.0
3.7

28.1
29.5
33.7
22.8
25.8
27.1

Central America/Caribbean
Haiti
El Salvador
Other

536
212
310

20.3
35.4
31.6

31.3
43.9
31.0

28.9
15.6
23.2

14.9
4.3

11.3

4.5
0.9
2.9

48.3
20.8
37.4

* Includes N5590 subjects categorized in the ‘‘All Others’’ family origin category.

. . . these disturbing data

foretell that unless substantial

preventive efforts are

implemented, the incidence

of chronic diseases, including

cardiovascular disease,

diabetes, and several cancers,

will continue to impose a

severe burden on North

American society.

Table 4. Odds ratios* (95% confidence intervals) for clustering of lifestyle risk fac-
tors by family origin among elementary school children in multiethnic, low-income,
inner-city neighborhoods, Montreal (N54659)

Family Origin Odds Ratio (95% CI)

Haiti
Portugal
Other Central American/Caribbean
Cambodia
China
Vietnam

2.36 (1.87–2.98)
1.63 (1.29–2.07)
1.47 (1.07–2.03)
1.31 (0.90–1.91)
1.26 (0.80–1.99)
1.17 (0.84–1.65)

East Europe
South America
Arabic
Italy
South Asia
El Salvador

1.02 (0.81–1.28)
0.98 (0.72–1.34)
0.95 (0.72–1.26)
0.90 (0.64–1.27)
0.84 (0.60–1.17)
0.68 (0.53–0.88)

* Relative to Canada controlling for age, sex, parental employment, single-parent family status, number of
persons/household, and percent lifetime in Canada.

not necessarily applicable to higher in-
come populations. These cross-sectional
data cannot provide information on
how these risk factors will evolve over
time. Longitudinal studies are needed to
determine whether there is differential
tracking of risk factor behavior by eth-
nicity. Perhaps of most importance,
grouping children into family origin

categories could be misleading, if vari-
ability in risk factor distribution is as
high, or higher, within groupings as be-
tween groupings. Although population
genetics studies generally support the
notion of genetic clusters which parallel
the common racial groups (African,
Asian, European White, Pacific-Islander,
and North-American Indian), there is

great genetic variability within ethnic
populations, and even greater social var-
iability.30 Future studies of ethnic vari-
ability of disease and lifestyles will need
to characterize the composition of the
sample in much more detail. In addi-
tion, future research will need to focus
on the social and cultural factors asso-
ciated with the adoption and mainte-
nance of lifestyles that are specific to
each ethnic group. This will require
contributions from several disciplines,
including anthropology and sociology,
as well as the behavioral sciences. Final-
ly, research and intervention in this area
will need to closely involve the com-
munities targeted to ensure relevance of
the research questions, collaboration of
study subjects, and to avoid possible
stigmatization of population sub-groups
due to misinterpretation of research re-
sults.
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fication des écoles primaires selon l’ordre dé-
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