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Abstract

Whites and non-immigrants, respectively.

than non-immigrants.

Background: Physical activity (PA) levels are known to be significantly lower in ethnic minority and immigrant
groups living in North America and Europe compared to the general population. While there has been an increase
in the number of interventions targeting these groups, little is known about their preferred modes of PA.

Methods: Using three cycles of the Canadian Community Health Survey (cycles 1.1, 2.1, 3.1, 2000-2005, n =
400,055) this investigation determined PA preferences by self-ascribed ethnicity (White, South Asian, South-East
Asian, Blacks, Latin American, West Asian, Aboriginal persons and Other) and explored variation in PA preference
across time since immigration categories (non-immigrant, established immigrant [> 10 years], and recent
immigrant [< 10 years]). PA preferences over the past three months were collapsed into eight categories: walking,
endurance, recreation, sports, conventional exercise, active commuting, and no PA. Logistic regression models were
used to estimate the odds of participating in each PA across ethnicity and time since immigration compared to

Results: Compared to Whites, all other ethnic groups were more likely to report no PA and were less likely to
engage in walking, with the exception of Aboriginal persons (OR: 1.25, Cl: 1.16-1.34). Further, all ethnic groups
including Aboriginal persons were less likely to engage in endurance, recreation, and sport activities, but more
likely to have an active commute compared to Whites. Recent and established immigrants were more likely to
have an active commute and no PA, but a lower likelihood of walking, sports, endurance, and recreation activities

Conclusion: Ethnic minority groups and immigrants in Canada tend to participate in conventional forms of
exercise compared to Whites and non-immigrants and are less likely to engage in endurance exercise, recreation
activities, and sports. Health promotion initiatives targeting ethnic and immigrant groups at high-risk for physical
inactivity and chronic disease should consider mode of PA preference in intervention development.

Introduction

Immigrant populations in North America and Europe
are healthier upon immigration compared to the general
population, lending to a theory known as the healthy
immigrant effect [1,2]. This has been attributed to higher
education levels and health standards required for indi-
viduals to qualify for immigration to their host countries
[3]. In recent years however, ethnic minorities in Canada
and the United States have been found to be at
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particularly high risk for developing cardiometabolic dis-
eases such as type 2 diabetes [4], cardiovascular disease
[5], and metabolic syndrome [6].

In addition to this paradox of healthy immigrants and
high-risk ethnicity, ethnic minorities, and new immi-
grant groups have consistently been shown to have
lower physical activity (PA) levels than White or non-
immigrant groups [7-11]. These differences may be
related to socioeconomic status (SES) [12,13] and under-
employment [14], or different social norms about PA
[15,16]. New immigrants to Canada have been shown to
have lower SES and longer work hours than non-immi-
grant groups [14], which leaves little time for PA or
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recreation activities. Moreover, the cost associated with
certain activities can be an additional deterrent to
adopting and maintaining an active lifestyle [17].

Canadian reports have indicated that physical inactiv-
ity is generally the only poor lifestyle habit exhibited by
this population [18]. Taken together with a genetic pre-
disposition for chronic disease among some ethnic min-
ority groups, these lifestyle habits may be contributing
to a compromised quality of life and a growing health-
care burden. Therefore, within an increasingly diverse
society, it is essential that we understand the PA prefer-
ences of a range of ethnic and new immigrant popula-
tions so that appropriate and effective public health
interventions and policy can be developed. Creating
exercise programs or community programs with physical
activities that are preferred by this cohort of Canadians
may enhance the sustainability of such publicly funded
programs. The purpose of this paper was therefore to
determine which modes of PA were most prevalent
among different ethnic groups and time-since-immigra-
tion groups.

Methods

The Canadian Community Health Survey (CCHS) col-
lects information related to health status, health care
utilization, and health determinants. The CCHS is a
nationally representative, population-based, cross-sec-
tional survey. Three cycles (cycle 1.1, 2.1, and 3.1;
2000 to 2005, n = 400,055) of the CCHS were merged
to ensure sufficient ethnic and time-since-immigration
samples for valid comparisons. All data contained in
the CCHS are self-reported and all respondents pro-
vided informed consent prior to participation. Detailed
information on data collection methods and data
weighting can be found in the CCHS user guide [19].
For purposes of the current analysis, the dataset was
restricted to adults over the age of 20 years (n =
347,229) who had complete information for modes of
PA (n = 301,418), ethnicity (n = 236,851), and time-
since-immigration (n = 236, 596); the final sample size
by sex was male = 105,984; female = 130,612. After
exclusions, the prevalence of non-White ethnic and
immigrant groups in the selected sample were within
1.2% of the original sample.

Main Outcome and Exposure Variables

Ethnicity

Respondents self-reported their ethnicity into one of the
13 categories listed by the CCHS. For the purpose of
comparison to previous Canadian studies [7,8], these
groups were subsequently merged to form the following
eight categories: White, South-Asian (East-Indian, Pakis-
tani or Sri Lankan), South East (SE) Asian (i.e., SE Asian
including Vietnamese, Cambodian, Indonesian and
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Laotian, or Chinese, Filipino, Japanese or Korean),
Blacks, Latin American, West Asian (i.e., West Asian
including Afghans and Iranians, or Arab descent or
ancestry), Aboriginal persons, and Others.
Time-Since-Immigration

Respondents were asked in which country they were
born. Those who responded with a country other than
Canada were asked if they were born a Canadian citizen.
From these questions, it was determined whether parti-
cipants were Canadian or had immigrated to Canada.
Respondents were also asked when they first came to
Canada. This information was then used to create a
variable with three categories, namely: non-immigrant,
established immigrant (immigrated > 10 years ago) or
recent immigrant (immigrated < 10 years ago).

Physical Activities

Respondents were asked whether they participated in
any of 21 physical activities over the past three
months. As they were allowed to choose more than
one activity, groups were not mutually exclusive. The
physical activities were then merged to form the fol-
lowing groups: walking, endurance activities (i.e.,
swimming, running or jogging, cycling, or rollerblad-
ing), recreation activities (i.e., gardening, golfing, fish-
ing, bowling, or dance), conventional exercise (i.e.,
home based exercise, aerobics classes, or weight train-
ing), sports (i.e., volleyball, basketball, ice hockey, ice
skating, snowboarding or skiing, baseball, tennis, or
soccer), active commuting (i.e., walking or cycling to
work or school), no PA, or other physical activities.
Walking was maintained as a separate category as it is
a common PA among the general population. The
remaining groupings were based on similarities of
activities. Total metabolic equivalents were estimated
based on the frequency and duration associated with
each reported PA. A PA index was derived to classify
participants as ‘active’ (> 3.0 kcal/kg/day), ‘moderately
active’ (1.5-3.0 kcal/kg/day), or ‘inactive’ (< 1.5 kcal/kg/
day) based on the Canadian Fitness and Lifestyle
Research Institute cut-offs [20].

Covariates and Demographic Variables

Self-reported height and weight were used to calculate
body mass index (BMI; kg/m?) and participants were
classified as underweight (< 18.5 kg/m?), normal weight
(18.5-24.9 l<g/m2), overweight (25-29.9 1<g/m2), or obese
(< 30 kg/m?). Age was categorized into the following
four groups: 20-34 y, 35-49 y, 50-64 y, and > 65 y. High-
est level of education was self-reported as either grade
school or some secondary school, secondary school
graduate, some postsecondary education, or postsecond-
ary graduate. Household income was categorized into 11
categories that ranged from no annual income to
$80,000 (CDN) or more per year.
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Statistical Analyses

Pearson chi-square analyses and standardized adjusted
residuals that denote deviations from a normal distribu-
tion were [21] calculated to determine differences in
sample characteristics. Logistic regression analyses using
each PA mode as an outcome with ethnicity and time-
since-immigration as main exposures were performed.
In accordance with previous research, these associations
were assessed with adjustment for age alone and then
again with age, sex, BMI, education, and income [7,8].
All analyses were conducted using SPSS version 17.0
with statistical significance set at alpha < 0.05. In order
to compensate for the deliberate over-sampling of parti-
cular groups, population weights supplied by Statistics
Canada were applied to the entire dataset to ensure
accurate population estimates. To estimate variance, the
sample population weights were re-scaled, standardized,
and re-applied to the dataset.

Results

Sample characteristics are shown in Table 1 in the form
of percentages. Significant differences were noted
between ethnic and time-since-immigration categories
for all variables using the standardized adjusted residuals.
The younger age categories were more prevalent among
the ethnic minorities compared to Whites. On the other
hand, recent immigrants tended to be in the younger age
categories while established immigrants tended to be in
the older age categories compared to non-immigrants.
Generally, obesity prevalence was higher in Whites than
any other ethnic minority group other than Aboriginal
persons and Blacks. The majority of Aboriginal persons
fell within the less than secondary education category,
whereas the highest proportion of South-Asians and
West-Asians fell within the post-secondary graduate
category. With regards to income, recent immigrants had
a lower prevalence in the high income categories com-
pared to non-immigrants, while established immigrants
had comparable incomes to non-immigrants. Consistent
with previous Canadian research [7,8], non-White ethnic
groups tended to have a higher proportion of individuals
in the ‘inactive’ category, while recent immigrants had
the highest proportion of ‘inactive’ individuals. The great-
est variation was seen for recreation activities such that
compared to ethnic minorities and immigrants, a larger
proportion of Whites and non-immigrants self-reported
participation in recreation activities. On the other hand
the West Asian group had a similar prevalence of endur-
ance, conventional exercise, sport and active commuting
when compared to Whites (all p > 0.05). Lastly, recent
immigrants had a similar prevalence of participation in
endurance activities when compared to non-immigrants,
while established immigrants had a similar prevalence of
active commuting compared to non-immigrants. The
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“other” PA category was not assessed in subsequent
regression models as all participants responded ‘yes’ to at
least one of the three questions and as a result a binary
comparison could not be made.

Table 2 provides odds ratios for the age adjusted mod-
els for modes of PA by ethnicity and time since immigra-
tion. The trend for walking, endurance, recreation, sports
and no PA were similar between the South Asian, SE
Asian and West Asian groups such that these groups
were all less likely to participate in the aforementioned
activities when compared to Whites. With the exception
of active commuting, Blacks, Latin Americans and Others
had similar trends such that they were less likely to parti-
cipate in walking, endurance, recreation, and sports and
more likely to participate in exercise compared to Whites.
The time since immigration groups had similar trends
with the exception of conventional exercise such that
recent immigrants were less likely and established immi-
grants were more likely to engage in conventional exer-
cise when compared to non-immigrants.

After adjusting for covariates, odds of PA varied such
that all ethnic minorities were less likely to engage in
walking, except for Aboriginal persons (OR: 1.25; CI:
1.16-1.34; Table 3A). All ethnic minorities were also less
likely to engage in endurance, recreation, and sport
activities compared to Whites. On the other hand,
South Asian, SE Asian, Blacks, and Latin Americans
were all more likely to engage in conventional forms of
exercise compared to Whites; however, results for active
commuting were more variable. Specifically, all Asian
groups were less likely to have an active commute,
whereas Blacks, Latin Americans, and Aboriginal per-
sons were more likely to have an active commute com-
pared to Whites. Taken together, all ethnic minorities
were more likely to report no PA compared to Whites;
however, some of these results were sex-specific as
shown in Table 3B and 3C.

The odds for self-reporting different modes of PA
across time-since-immigration categories varied signifi-
cantly (Figure 1A). Those who immigrated to Canada
were less likely to report walking, endurance, sports and
recreation activities compared to non-immigrants, but
more likely to report an active commute and no PA com-
pared to non-immigrants. Recent immigrants were also
less likely to engage in conventional forms of exercise
(OR: 0.76; CI:0.71-0.81), while established immigrants
(OR:1.05; CI:1.01-1.09) had similar exercise levels when
compared to non-immigrants. Again, some of the asso-
ciations varied by sex as indicated in Figure 1B and 1C.

The odds for reporting different modes of PA were
generally similar between males and females of the same
ethnic or immigrant group; however, some notable sex
differences did occur. For example, compared to Whites,
walking and endurance activity participation amongst



Table 1 Characteristics of sample by ethnicity and time since immigration

Ethnicity Time Since Immigration
Latin Aboriginal Established Recent
White South Asian SE Asian Black American West Asian  persons Others Non-Immigrant Immigrant Immigrant
(n=215694) (n=3,284) (n=4962) (n=1858) (n=861) (n=2878) (n=6,921) (n=2,138) (n = 204,764) (n =25,616) (n = 6,216)

Age 20-34 232 36.2 355 373 452 429 418 346 259 130 437
35-49 308 383 36.2 364 392 35.1 31.50 35 30.8 299 418
50-64 24.5 182 182 194 1.2 17.7 17.7 19.1 236 309 106
65+ 215 73 10.1 6.9 44 42 9.0 113 196 262 38

Sex Male 46.7 520 49.7 457N 444N 56.1 432 521 46.5 487 49.8
Female 533 48.0 503 54.3N 556N 439 56.8 479 53.5 513 50.2

Body uw 23 52 9.0 26 32 34 1.7 25N 24 28 6.8

Mass

Index
Normal 449 56.2 70.0 459 454 498 336 473N 448 469 60.5
ow 355 30.8 178 346 36.7 344N 342N 34.6N 349 364 255
OB 17.2 7.8 32 169 147 124 304 156N 179 139 7.2

Education > Secondary 24.1 16.5 141 184 169 145 450 184 24.1 220 119
Secondary 18.0 16.5 219 155 220 154 125 170N 175 18.2 155
Graduate
Some post- 74 93 8.1/ 12.1 100 121 9.0 84N 8.0 6.1 8.2/
secondary
Post-Secondary 50.5 577 559 54.0 510N 58.0 336 56.2 504 536 64.5
Graduate

Income > $5,000 09 131 32 097 3.7 32 27N 21N 09 09 39
$5,000-14,999 96 4.1 6.5N 8.7/ 8.9/ 1A 206 81N 10.0 6.8 8.7
$15,000-29,999 174 144 1537 229N 122 20.8N 22.7 19.3A 173 167N 19.71
$30,000-49,999 213 24.8N 21.87 26.2 2881 282N 2121 1891 211 21.50 254
$50,000-$79,999 249 29.5 2597 224N 305 21.3A 193 240N 24.7 2521 254N
$80,000 and 259 258N 27.3N 189 16.0 154N 136 27 AN 26.1 289 169
more

PA Index Active 21.3 16.1 179 178 1900 194N 227N 20.1A 226 20.8 169
Moderate 24.6 184 20.8 188 20.8 16.8 20.5 22 24.9 229 19.7
Inactive 54.1 65.5 61.3 63.4 60.1 63.8 56.8 579 525 56.3 634

PA Mode Walking 683 56.7 55.8 553 575 56.2 70.8 595 69.1 64.2 55.7
Endurance 346 29.7 35.81 29.2 333/ 33.6N 292 315 37.1 302 36.2/
Recreation 60.0 388 400 37.1 38.0 305 517 484 624 510 35.7
Exercise 36.6 45.0 43.7 458 441 385N 310 433 37.1 399 39.7
Sports 2838 243 276N 268N 274N 31.6N 25.0 299 269 1838 284
Commute 53.1 55.8 497 59.7 63.9 520N 60.5 521N 54.1 537N 59.3
No PA 10.5 18.7 159 174 156 209 125 14.1 9.7 134 179

Note: All figures are in percentages and each coloumn sums up to 100% per variable, except for PA Mode. PA Mode figures represent % of sample who responded yes to participation in that particular activity.
Sample size numbers are unweighted.

Abbreviations: SE: South-East; BMI: Body Mass Index; UW: underweight; OW: overweight; OB: obese; PA: Physical Activity.

Symbols: ANS (p > 0.05) based on Pearson chi square analyses and standardized adjusted residuals.

Referent group for ethnicity analyses was ‘White’ and referent for time since immigration was ‘Non-Immigrant'.
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Table 2 Age adjusted odds ratios for modes of physical activity by ethnicity and immigration groups (by sex)

Walking Endurance Recreation Exercise Sports Active Commute No PA

A. Both Sexes White 1.00 1.00 1.00 1.00 1.00 1.00 1.00
South Asian 0.58 (0.55-0.62) 0.57 (0.54-0.61) 0.37 (0.35-0.39) 1.23 (1.16-1.30) 0.51 (047-0.55) 1.04 (0.98-1.10) 2.52 (2.34-2.70)
SE Asian 0.57 (0.54-0.60) 0.80 (0.76-0.84) 040 (0.38-042) 9 (1.13-1.25) 0.65 (0.60-0.70) 0.82 (0.78-0.86) 1.98 (1.85-2.13)
Black 0.55 (0.51-0.60) 0.56 (0.52-0.62) 035 (0.32-0.38) 1.27 (1.17-1.38) 0.59 (0.53-0.66) 1.22 (1.13-1.33) 228 (2.05-2.54)
Latin American 0.60 (0.54-0.68) 1 (0.54-0.69) 0.35 (0.32-0.40) 0 (0.99-1.24) 0.51 (0.44-0.59) 142 (1.26-1.60) 2.19 (1.87-2.56)
West Asian 0.57 (0.51-0.64) 0.64 (0.57-0.72) 0.26 (0.23-0.29) 0.89 (0.80-1.00) 0.69 (0.60-0.80) 0.87 (0.78-0.98) 3.06 (266-3.51)
Aboriginal persons 0 (1.03-1.17) 0.56 (0.52-0.59) 0.64 (0.61-0.68) 0.66 (0.62-0.70) 053 (0.49-0.58) 1.26 (1.19-1.34) 1.53 (1.40-1.67)
Others 0.66 (061-0.72) 067 (061-0.73) 0.57 (0.53-0.62) 8 (1.09-1.29) 0.77 (0.69-0.86) 1 (0.84-0.99) 1.67 (1.48-1.89)
Non-Immigrant 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Established Immigrant 0.80 (0.78-0.82) 0.88 (0.85-0.90) 0.64 (0.62-0.66) 1.26 (1.23-1.29) 0.81 (0.78-0.84) 1.03 (1.00-1.05) 1.30 (1.26-1.35)

Recent Immigrant

0.55 (0.52-0.57)

0.65 (0.62-0.67)

0.30 (0.29-0.31)

091 (0.87-0.95)

0.66 (0.62-0.69)

1.13 (1.09-1.18)

268 (2.54-2.83)

B.Males White 1.00 1.00 1.00 1.00 1.00 1.00 1.00
South Asian 0.70 (0.65-0.75) 0.72 (067-0.79) 039 (0.36-0.42) 149 (1.38-1.61) 0.56 (0.51-0.62) 1.06 (0.99-1.15) 227 (2.04-2.51)
SE Asian 0.65 (0.60-0.70) 0.84 (0.78-0.91) 041 (0.38-0.44) 1.27 (1.18-1.37) 0.70 (0.64-0.77) 0.85 (0.79-0.91) 2.00 (1.81-2.21)
Black 0.60 (0.53-0.68) 0.75 (0.67-0.85) 0.35 (0.31-040) 1.54 (1.36-1.73) 0.80 (0.69-0.93) 1.23 (1.09-1.38) 1.93 (1.63-2.29)
Latin American 0.79 (0.67-0.93) 0.77 (0.65-0.92) 0.33 (0.28-0.39) 1.30 (1.10-1.54) 0.66 (0.54-0.82) 1.32 (1.11-1.57) 1.72 (1.33-221)
West Asian 0.71 (061-0.82) 0.77 (0.66-0.90) 0.22 (0.19-0.25) 1.08 (0.93-1.26) 0.98 (0.82-1.18) 0.93 (0.81-1.08) 2.78 (2.30-3.36)
Aboriginal persons 5 (1.05-1.26) 1 (0.55-0.67) 0.66 (0.61-0.72) 0.77 (0.70-0.84) 0.57 (0.51-0.64) 1.26 (1.15-1.38) 146 (1.27-1.68)
Others 0.68 (0.61-0.76) 0.68 (0.60-0.77) 0.53 (047-0.59) 1.04 (0.92-1.17) 0.82 (0.71-0.95) 0.83 (0.74-0.93) 1.80 (1.53-2.13)
Non-Immigrant 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Established Immigrant 0.86 (0.83-0.89) 0.93 (0.89-0.97) 0.63 (0.60-0.65) 1.37 (1.32-143) 088 (0.83-0.92) 0.98 (0.95-1.02) 131 (1.24-1.39)_
Recent Immigrant 0.62 (0.59-0.66) 0.73 (0.69-0.78) 031 (0.29-0.33) 0.95 (0.89-1.00) 0.78 (0.73-0.83) 1.18 (1.11-1.25) 245 (2.26-2.65)

C. Females White 1.00 1.00 1.00 1.00 1.00 1.00 1.00

South Asian 048 (0.44-0.52) 1 (0.37-045) 0.34 (0.31-0.37) 1.04 (0.96-1.12) 0.34 (0.29-0.39) 1.03 (0.95-1.11) 2.83 (256-3.13)
SE Asian 049 (046-0.53) 0.75 (0.69-0.81) 0.38 (0.35-041) 3 (1.05-1.21) 0.56 (0.50-0.63) 0.80 (0.75-0.86) 2.00 (1.81-2.20)
Black 049 (0:44-0.55) 042 (0.37-048) 0.35 (0.31-0.39) 1.08 (0.97-1.20) 0.30 (0.24-0.38) 1(1.09-1.35) 2.56 (2.23-2.94)
Latin American 044 (0.38-0.51) 0.50 (0.42-0.59) 0.38 (0.32-0.44) 0.95 (0.82-1.11) 040 (0.32-0.51) 149 (127-175 261 (2.14-3.19)
West Asian 047 (0.40-0.56) 0.46 (0.38-0.56) 0.29 (0.25-0.35) 0.75 (0.63-0.89) 0.24 (0.17-0.33) 0.84 (0.71-0.99) 343 (2.80-4.20)
Aboriginal persons 0.97 (0.89-1.06) 0.52 (0.48-0.57) 0.64 (0.59-0.69) 0.57 (0.53-0.62) 0.53 (0.47-0.60) 1.23 (1.14-1.33) 1.60 (1.42-1.79)
Others 067 (0.59-0.77) 0.63 (0.55-0.73) 0.60 (0.53-0.68) 1(1.25-1.59) 0.60 (0.49-0.73) 1.04 (0.92-1.17) 1.57 (1.31-1.87)
Non-Immigrant 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Established Immigrant 0.76 (0.73-0.79) 0.81 (0.78-0.85) 0.63 (0.61-0.65) 1.19 (1.15-1.24) 0.66 (0.62-0.71) 1.08 (1.04-1.12) 1.32 (1.26-1.39)

Recent Immigrant

046 (0.44-049)

0.56 (0.52-0.59)

0.28 (0.27-0.30)

0.89 (0.84-0.94)

048 (0.43-0.52)

1.10 (1.04-1.16)

294 (2.72-3.17)

Note: All odds ratios are adjusted for age.

Abbreviations: SE: South-east; PA: Physical Activity.

S//1/L/Auaru0d/610eduglirmmm//:dny

S/iL ‘0107 AUAIDY [DIISAY4 pup UORLINN [PIOIADYSg JO [DUINO[ [DUOIIDUIBIUJ “[D 19 e16OQ

Ll Jo G abed



Table 3 Odds Ratios for modes of physical activity by ethnicity and sex

Walking Endurance Recreation Exercise Sports Active Commute No PA

A. Both Sexes White 1.00 1.00 1.00 1.00 1.00 1.00 1.00
South Asian 0.67 (0.63-0.72) 0.58 (0.54-0.63) 0.52 (0.49-0.56) 1.27 (1.18-1.36) 0.51 (0.46-0.56) 0.91 (0.85-0.97) 2.08 (1.9-2.29)
SE Asian 0.63 (0.59-0.67) 0.81 (0.76-0.87) 0.57 (0.54-0.61) 1.21 (1.14-129) 0.72 (0.66-0.79) 0.70 (0.66-0.75) 1.69 (1.54-1.85)
Black 0.62 (0.57-0.68) 0.64 (0.58-0.71) 048 (043-0.52) 1.38 (1.26-1.51) 0.70 (0.61-0.79) 5 (1.05-1.26) 1.79 (1.58-2.02)
Latin American 0.77 (0.68-0.88) 0.71 (0.62-0.82) 0.54 (047-0.61) 1.33 (1.18-1.52) 0.63 (0.53-0.75) 5(1.02-1.31) 140 (1.17-1.68)
West Asian 0.70 (0.61-0.80) 0.78 (0.68-0.90) 041 (0.36-047) 0.97 (0.85-1.11) 0.92 (0.77-1.10) 0.76 (0.67-0.87) 2.24 (1.90-2.64)
Aboriginal persons persons 1.25 (1.16-.1.34) 0.79 (0.73-0.85) 0.83 (0.78-0.88) 0.91 (0.85-0.98) 0.78 (0.71-0.86) 1.35 (1.27-1.44) 1.07 (0.97-1.19)
Others 0.65 (0.59-0.72) 0.67 (061-0.75) 0.77 (0.70-0.84) 1(1.00-1.22) 0.89 (0.78-1.00) 0.86 (0.78-0.94) 143-1.88)

B. Males White 1.00 1.00 1.00 1.00 1.00 1.00 1.00
South Asian 0.79 (0.72-0.86) 0.70 (0.64-0.76) 0.55 (0.50-0.60) 1.52 (1.38-1.67) 0.54 (0.48-0.61) 0.90 (0.82-0.99) 2.00 (1.75-2.82)
SE Asian 0.77 (0.70-0.83) 0.86 (0.78-0.94) 061 (0.55-0.66) 1.36 (1.24-1.49) 0.79 (0.71-0.89) 0.74 (0.67-0.80) 1.63 (1.43-1.86)
Black 0.67 (0.58-0.76) 0.89 (0.76-1.02) 0.51 (0.44-0.58) 1.71 (1.24-1.49) 0.90 (0.76-1.06) 6 (1.01-1.32) 1.57 (1.30-1.90)
Latin American 3 (0.85-1.24) 0.96 (0.79-1.17) 0.55 (0.45-0.67) 1(1.25-1.83) 091 (0.72-1.17) 1.01 (0.84-1.22) 1.00 (0.73-1.37)
West Asian 0.85 (0.72-1.01) 0.97 (0.82-1.15) 0.37 (0.31-0.44) 1.20 (1.00-1.43) 1.21 (0.97-1.50) 0.83 (0.70-0.98) 2.26 (1.83-2.81)
Aboriginal persons persons 1.28 (1.15-141) 0.83 (0.75-0.92) 0.83 (0.75-0.92) 1.07 (0.96-1.19) 0.83 (0.73-0.95) 1.30 (1.18-1.44) 0.99 (0.85-1.17)
Others 0.68 (0.60-0.78) 0.67 (0.59-0.76) 0.66 (0.58-0.75) 1.00 (0.88-1.15) 0.87 (0.74-1.03) 0.77 (0.68-0.88) 1.56-2.24)

C.Females White 1.00 1.00 1.00 1.00 1.00 1.00 1.00
South Asian 0.57 (0.52-0.63) 44 (0.40-0.50) 048 (0.44-0.54) 1.08 (0.98-1.19) 0.36 (0.30-043) 093 (0.85-1.03) 2.18 (1.91-248)
SE Asian 0.53 (049-0.59) 0.76 (0.69-0.84) 0.53 (0.49-0.58) 1.15 (1.05-1.26) 0.56 (0.50-0.66) 0.68 (0.63-0.75) 1.70 (1.50-1.94)
Black 0.57 (0.50-0.65) 045 (0.39-0.53) 046 (041-0.53) 1.15 (1.02-1.31) 041 (0.32-0.52) 2 (0.99-1.27) 1.93 (1.64-2.27)
Latin American 0.54 (0.46-0.64) 0.56 (0.47-0.68) 0.56 (0.47-0.66) 1.16 (0.97-1.37) 049 (0.37-0.65) 1.25 (1.05-1.49) 1.71 (1.36-2.15)
West Asian 061 (049-0.75) 049 (0.39-0.53) 047 (0.37-0.58) 1 (0.65-1.00) 0.30 (0.20-045) 0.71 (0.58-0.87) 2.17 (1.68-2.80)
Aboriginal persons persons 1.13 (1.02-1.25) 0.77 (0.69-0.85) 0.83 (0.76-0.91) 0.80 (0.73-0.88) 0.82 (0.71-0.94) 1.37 (1.26-1.50) 5 (1.00-1.31)
Others 0.67 (0.57-0.77) 0.66 (0.56-0.78) 0.89 (0.77-1.03) 1.32 (1.14-1.52) 0.78 (0.62-0.98) 1.02 (0.88-1.18) 140 (1.14-1.71)

Note: All odds ratios are adjusted for age, sex, body mass index, income, and education.
Abbreviations: SE: South-east; PA: Physical Activity.

S//1/Z/3a1u03/610'eduqfi-mmmy//:dny

S/iL ‘0107 AUAIDY [DIISAY4 pup UORLINN [PIOIADYSg JO [DUINO[ [DUOIIDUIBIUJ “[D 19 e16OQ

L1 Jo 9 abed



Dogra et al. International Journal of Behavioral Nutrition and Physical Activity 2010, 7:75

http://www.ijbnpa.org/content/7/1/75

Page 7 of 11

Walking Endurance Recreation

0.9 084

Walking Endurance Recreation

Endurance Recreation

Walking

> 0.05); PA: physical activity

Exercise

1.07 1.06

Exercise

Exercise
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West Asian and Latin Americans varied by sex. While
Aboriginal males were similar to White males for con-
ventional exercise, Aboriginal females were less likely to
engage in this form of activity than White females (OR
= 0.80, 0.73-0.88). Finally, compared to Whites, active
commuting was less common amongst South-Asian,
Blacks, and Other ethnic group men, whereas patterns
amongst females in these groups did not differ.

The odds ratios for the various covariates from the
adjusted model can be seen in Table 4. For education

the trend was similar for all activities such that a
higher education was associated with higher odds of
participation. Income had a consistent association with
no PA such that those whose household income was
less than $100,000 per year were less likely to engage
in activities compared to those whose household
income was above $100,000 per year. Finally, those
who were overweight or normal weight had higher
odds of engaging in all activities, and were less likely
to have no PA.



Table 4 Odds Ratios of covariates from fully adjusted model for modes of physical activity

Walking Endurance Recreation Exercise Sports Active Commute No PA

Education > secondary 0.59 (0.57-0.61) 0.51 (049-0.53) 0.74 (0.71-0.76) 0.50 (0.48-0.52) 0.52 (0.50-0.55) 0.79 (0.76-0.81) 2.16 (2.06-2.25)
Secondary graduate 0.83 (0.80-0.61) 0.74 (0.72-0.76) 0.95 (0.92-0.98) 0.76 (0.74-0.78) 0.87 (0.83-0.90) 0.96 (0.94-0.99) 145 (1.38-1.52)
Some Post-Secondary 0.88 (0.84-0.92) 0.98 (0.94-1.02) 1.07 (1.03-1.12) 0.98 (0.94-1.02) 1.09 (1.03-1.15) 117 (1.12-1.22) 1.13 (1.05-1.21)
Post-Secondary Graduate 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Income No Income 0.72 (0.59-0.88) 0.67 (0.54-0.83) 0.54 (0.44-0.65) 048 (0.40-0.59) 0.95 (0.71-1.27) 0.88 (0.73-1.06) 260 (1.93-3.50)
>5K 1.16 (1.00-1.34) 0.83 (0.72-0.96) 0.74 (065-0.85) 045 (0.39-0.52) 062 (0.51-0.75) 0.93 (0.81-1.06) 2.22 (1.75-2.81)
5-99 K 0.96 (0.87-1.05) 0.59 (0.54-0.65) 0.39 (0.36-042) 0.39 (0.35-043) 0.36 (0.32-042) 0.98 (0.90-1.06) 3.85 (3.27-4.53)
10-149 K 0.85 (0.79-0.92) 0.57 (0.53-0.62) 0.50 (0.46-0.54) 043 (040-047) 047 (043-0.52) 0.93 (0.87-1.00) 3.57 (3.07-4.15)
15-199 K 0.87 (0.80-0.94) 0.60 (0.55-0.65) 0.60 (0.56-0.65) 044 (041-047) 048 (043-0.53) 0.96 (0.90-1.03) 333 (2.86-3.87)
20-299 K 0.84 (0.78-0.90) 0.67 (0.63-0.72) 0.73 (0.68-0.78) 045 (043-048) 0.54 (0.50-0.59) 0.92 (0.87-0.98) 2.96 (2.56-343)
30-399 K 0.82 (0.76-0.88) 0.75 (0.70-0.80) 0.85 (0.80-0.91) 046 (0.44-0.50) 0.66 (0.61-0.71) 0.90 (0.84-0.95) 2,66 (2.30-3.08)
40-499 K 0.80 (0.75-0.86) 0.82 (0.76-0.87) 0.92 (0.87-0.99) 0.51 (0.48-0.54) 0.66 (0.62-0.72) 0.87 (0.82-0.93) 2.56 (2.20-3.00)
50-599 K 0.86 (0.81-0.93) 0.91 (0.86-0.98) 2 (0.95-1.09) 0.52 (048-0.55) 0.76 (0.70-0.82) 0.88 (0.83-0.94) 222 (1.91-2.58)
60-79.9 K 0.87 (0.82-0.93) 0.94 (0.89-1.00) 9 (1.02-1.16) 0.56 (0.53-0.60) 0.90 (0.84-0.96) 0.88 (0.83-0.94) 1,90 (1.64-2.20)
80-100.K 0.92 (0.86-0.98) 1.27 (1.20-1.35) 8 (1.20-1.36) 0.72 (0.68-0.76) 1.30 (1.22-1.38) 0.84 (0.79-0.89) 1.38 (1.20-1.60)
100 K or more 1.00 1.00 1.00 1.00 1.00 1.00 1.00

BMI Underweight 1.00 (0.93-1.08) 1.18 (1.09-1.28) 0.74 (0.68-0.79) 1.00 (0.93-1.09) 1.13 (1.01-1.26) 1.11 (1.04-1.19) 1.32 (1.20-1.45)
Normal 1.21 (1.17-1.25) 1.57 (1.52-1.62) 1.06 (1.03-1.09) 1.35 (1.31-1.40) 1.69 (1.61-1.77) 1.10 (1.07-1.13) 0.69 (0.66-0.73)
Overweight 1.12 (1.08-1.15) 145 (1.39-1.50) 117 (1.14-1.21) 1.22 (1.18-1.26) 1.78 (1.69-1.87) 1.03 (1.00-1.06) 0.72 (0.69-0.76)
Obese 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Note: All odds ratios are from the adjusted regression models used for the corresponding PA modes
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Discussion

Using a multi-year, cross-sectional, nationally represen-
tative database, we sought to characterize the PA prefer-
ences of the Canadian population of ethnic minorities
and immigrants. Our primary finding was that, with the
exception of Aboriginal groups, all ethnic minorities and
immigrant groups were more likely to engage in con-
ventional forms of exercise such as home-based exercise,
aerobics, and weight training, when compared to Whites
and non-immigrants, respectively. It was also found that
all ethnic and immigrant groups were less likely to
engage in walking, endurance exercise and recreation
activities and were more likely to be physically inactive.
These findings have implications for interventions tar-
geting ethnic and immigrant Canadians, as most
research has focused on culturally relevant activities
such as tai-chi for Chinese or yoga for South-Asians,
when conventional exercise seems to be a preferred
activity.

Modes of Physical Activity by Ethnicity

The finding that ethnic minority groups in Canada are
less physically active than Whites is consistent with pre-
vious research [7]. However, the finding that all of these
groups are more likely to engage in conventional forms
of exercise such as aerobics, weight training, and home-
based exercise is novel. Previous research has generally
focused on overall PA levels rather than the specific
modes of PA [7-12]. To our knowledge few studies to
date have analyzed PA modes among ethnic minorities
or immigrant groups. One of these was a study con-
ducted in a group of older Canadian adults consisting of
mainly Vietnamese, Cambodian, Polish, and Latin-
American immigrants [22]. In this study, walking was
the most frequently reported PA among Latin Ameri-
cans, followed by aerobics. Amongst the Polish sample
the most prevalent activity was yard and house work.
This study did not have a White comparison group and
the sample size was small (n = 61), limiting direct com-
parison to the current investigation. Second, Floyd et al.
[13] analyzed the different activity preferences of Afri-
can-Americans and Hispanic-Americans using U.S. cen-
sus data from 1984 (n = 1469; terminology related to
ethnicity has been preserved from the paper being refer-
enced). Results indicated that two types of activities dif-
fered by ethnic background. Sport activities (bowling,
basketball, and baseball) and associated-social activities
(church activities, clubs, voluntary organizations, and
parties) were reported more frequently by Blacks than
Whites, leading the authors to conclude that there were
more similarities than differences among the activity
preferences of Whites versus Blacks in that sample. This
is in contrast to the current findings which indicate that
sports, exercise, and recreation activities were
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significantly different between Whites and all other eth-
nic groups, including Blacks and Latin Americans.
These differences may be attributed to time (i.e. changes
in PA patterns over the past decade), differences in
composition of ethnic minorities in Canada and the
United States, or differences in reporting methods. For
instance, Floyd et al. asked participants to rank their
preferred activities while the CCHS questionnaire
prompts participants to list activities in which they
engage.

A more recent study conducted by Chiang et al. [23]
used focus groups and a qualitative analysis to gain an
understanding of culturally preferred exercise programs
in older adults who were immigrants of East-Asian des-
cent, Spanish speaking immigrants, and Native Ameri-
cans. In their sample, walking was again the preferred
mode of PA among all groups. Other activities men-
tioned were stretching and tai-chi in the Cantonese
group and dance and socializing in the Latino group.
On this basis, the authors also concluded that there
were more similarities than differences among ethnic
groups. The present study found similar trends among
ethnic groups but only in comparison to Whites. There-
fore, these data support the finding that among ethnic
minorities there are more similarities; however, when
compared to Whites, there are distinct differences in PA
preferences.

Physical Activity Modes by Time-Since-Immigration

While previous research has indicated lower PA levels
among immigrants in Canada [8], to our knowledge, no
population-based studies have assessed the variation of
PA modes by time-since-immigration. The Canadian
Fitness and Lifestyle Research Institute have reported
rates of sport participation among Canadian immigrants;
however, they did not include other modes of PA such
as exercise, recreation or commute related PA. Nonethe-
less, these data suggest that individuals born in Canada
are more likely to participate in sport than individuals
born outside of Canada. Self-reported prevalence of
sport participation was 35-40% amongst the Canadian-
born sample. In contrast, those who immigrated before
1990 had participation rates of only 20% and recent
immigrants had participation rates of approximately
25% [24]. Our results are consistent with this report
such that recent immigrants had a higher prevalence of
sport participation compared to established immigrants;
however, both groups were less likely to participate in
sports than non-immigrants.

The odds for engaging in walking, endurance, recrea-
tion and conventional exercise were lowest among
recent immigrants, followed by established immigrants.
Although a temporal relationship can not be inferred
from these data, these findings suggest a degree of
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acculturation among immigrants in Canada to the
extent that the longer one lives in the country, the more
likely they are to report higher levels of PA. Accultura-
tion to PA participation and dietary habits of United
States Asian and Hispanic immigrants has been docu-
mented [25]. Additionally, research assessing the healthy
immigrant effect in Canada indicates that the gap
between immigrants and non-immigrants for risk of
chronic diseases related to active lifestyles begins to nar-
row with time spent in the country [1], suggesting the
same acculturation effect we observed. Although we did
not assess chronic disease specifically, a similar and con-
sistent narrowing gap between the various modes of PA
(as seen in Table 1) between recent immigrants, estab-
lished immigrants and non-immigrants was observed.
Moreover, this finding is similar to that of Tremblay et
al. [8] who found that the prevalence of total leisure-
time activity (> 3.0 kcal/kg/day) is higher amongst
longer-term immigrants in Canada.

Finally, it is important to mention that some sex dif-
ferences were observed in our study. Previous research
indicates that women are less likely to engage in PA in
general, and that women in all ethnic groups are less
active than males [7]. Similarly, lower levels of participa-
tion in sports have been consistently noted when com-
paring Canadian males to females [26]. Overall, males
and females of the same ethnic or immigrant group had
similar PA patterns in our study. However, there were
noticeable differences among the West Asian group
such that males had similar patterns for walking, endur-
ance, conventional exercise, sports and active commut-
ing as White males, while females were less likely to
participate in all activities and were more likely to
report no PA than White females.

Implications

Based on our findings, it is evident that interventions
targeting ethnically diverse and immigrant Canadians
should focus on conventional exercise as opposed to
walking, sport, or endurance activities. An example of
such an approach is the Exercise on Prescription pro-
gram in the Netherlands which is currently assessing the
impact of this program on a group of ethnically diverse
women from low SES communities [27]. This program
consists of 20 sessions of supervised PA and assistance
with organizing participation in various exercise activ-
ities such as aerobics, aqua-aerobics, dance, and sports.
Based on the current results, this is precisely the type of
program that may be preferred by this segment of the
population; however, in order to create a culturally rele-
vant delivery method and to optimize participation and
adherence rates, PA interventions must be developed in
consultation with members of each community. Pre-
vious research has shown that success of interventions
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depends on consideration of socio-cultural norms, atti-
tudes, and beliefs [28]. Additionally, as demonstrated in
a recent study of insulin sensitivity in older Chinese
adults, more conventional PA modes (e.g., resistance
training) may lead to greater health benefits than some
culturally specific exercises such as tai-chi [29].

Limitations and Strengths

There are some limitations to this analysis that should be
noted. As the CCHS contains self-reported data it is sus-
ceptible to social desirability and misclassification bias. We
also did not have information available on culturally-speci-
fic physical activities such as tai-chi or yoga as these pre-
ferences would have been captured as part of the “other
activities” reported. Given that the CCHS is a cross-sec-
tional survey, it is not possible to exclude the fact that dif-
ferences between recent and established immigrants could
be attributed in part to differential bias in PA reporting,
the era of immigration [24], acculturation to social norms
of PA, or other unmeasured factors [1]. Finally, as the
CCHS only assessed leisure-time PA, differences in occu-
pational activity are unknown and may account for some
of the observed differences in total energy expenditure by
ethnicity and time-since-immigration. However, there are
also several strengths to this analysis. First, we pooled
three cycles of the CCHS, which produced a large sample
size of ethnic minorities and immigrants. Second, we
included a range of age groups in this analysis which pro-
duced generalizable results for adults over the age of 20
years, while previous research has focused primarily on
ethnically diverse samples of older adults.

Conclusion

In summary, ethnic minority groups and new immigrants
in Canada were found to be less physically active and
engage in more conventional forms of exercise such as
aerobics, weight training and home-based exercise than
Whites and non-immigrants. We conclude that while
mode of PA participation seems to be similar among eth-
nic minorities and immigrant groups, they vary consider-
ably from that of Whites and non-immigrant groups.
Future research should explore whether or not culturally
relevant modes of delivery for conventional forms of PA
leads to greater adherence to programs and, ultimately, a
greater impact on optimizing health.
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