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Abstract

New immigrants to Canada are mostly from Asian/South Asian countries currently experiencing low levels of physical
activity (PA) and high rates of overweight/obesity. Little is known about the leisure time PA (LTPA) patterns of recent
immigrants. Study sample was extracted from Canadian Community Health Survey (2011-2012). Based on reported daily
energy expenditure on LTPAs over past 3 months, participants were categorized as physically active, moderately active, and
inactive. Likelihood of being physically inactive was estimated for recent immigrants versus established immigrants. Higher
proportion of recent immigrants were inactive (60%) compared to established immigrants (53%). Adjusted models estimated
a higher likelihood of inactivity among recent immigrants (OR 1.40, 95% CI 1.13, 1.72) versus established immigrants.
Inactivity was higher among immigrants of visible minorities, 58.8 versus 46.7% of white immigrants. Recent immigrants
of visible minorities are at higher risk of being inactive. This highlights importance of developing programs to increase PA

in specific groups of new immigrants.

Keywords Exercise - Physical activity - Inactivity - Immigrant - Minorities

Introduction

Physical inactivity is an independent risk factor of non-
communicable chronic diseases, contributing to an estimated
3.2 million premature deaths annually [1]. Cardiovascular
events, stroke, hypertension, diabetes mellitus, breast and
colon cancers have all been linked to physical inactivity [2].
Regular moderate physical activity (PA) is associated with
a 30-50% reduction in the risk of cardiovascular events [3].
Physical inactivity also carries a huge economic cost. In
2009, the estimated healthcare costs attributed to physical
inactivity in Canada were estimated to be around 7 billion
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dollars or 4% of the total healthcare budget [4]. Current
Canadian PA guidelines for adults recommend at least
150 min of moderate to vigorous-intensity aerobic PA per
week, in bouts of 10 min or more [5]. Despite the evidence
in favor of PA benefits, in 2014, only 53.7% of Canadians
aged 12 years and older reported meeting the recommended
guidelines for PA [6].

Immigrants are an important segment of Canadian soci-
ety. In 2011, Canada had a total of about 6,775,800 foreign-
born individuals who arrived as immigrants, represent-
ing 20.6% of the total population [7]. Visible minorities
accounted for 78.0% of the immigrants who arrived between
2006 and 2011. Combined, the three largest visible minor-
ity groups-South Asians, Chinese and Blacks-accounted for
61.3% of the visible minority population in 2011 [7]. Since
immigrants constitute a major proportion of the population,
their health status has important implications for existing
healthcare systems [8].

Immigrants’ health behaviour is influenced by their
new environment and the culture in the host countries
[9]. Acculturation, the process of adopting attitudes, val-
ues, customs, beliefs and behaviours of another culture,
may lead to change (either positive or negative) in health
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behaviour of immigrants over time [9, 10]. Numerous stud-
ies have either fully, or partially supported the hypoth-
esis that increased acculturation is associated with higher
leisure time and daily physical activity [11]. In Canada,
some studies looking at the association between chronic
diseases and physical activity among immigrants as well
as levels of PA and time since immigration have consist-
ently reported sub-optimal levels of PA in this group with
high incidence of diabetes and cardiovascular disease
[12-14]. An analysis of the pooled Canadian Community
Health Survey (CCHS) data of cycles 2001-2003 by Bryan
et al. and Tremblay et al. shows that despite the ‘healthy
immigrant effect’, i.e., immigrants showing better health
than the native born population upon their arrival to the
adopted country, PA levels in immigrants overall, remain
low, with physical inactivity particularly common in
recent immigrants (with lower acculturation) [14]. Several
complex reasons have been cited for sub-optimal physical
activity in these populations, some of them pertaining to
cultural and religious beliefs, issues with social relation-
ships, socioeconomic challenges, environmental barriers,
neighborhood walkability, and perceptions of health and
injury [15, 16].

In the past, majority of immigrants to Canada originated
from European countries. More recently, the largest group
of new immigrants have arrived from Asia, specifically from
the Philippines, China, and India [17]. Many of these low-
middle to upper-middle income countries in the Asian and
South Asian regions like Pakistan, India, Bangladesh, and
China [18] have, in recent years, witnessed rapid economic
prosperity resulting in increased mechanization of tasks, sed-
entary lifestyle, and a higher consumption of energy dense
foods leading to historically high rates of overweight and
obesity [19-21]. With a dramatic change in the composition
of immigrants as well as immigration patterns, it is postu-
lated that recent immigrants originating from these countries
may exhibit different PA patterns compared to the ones who
immigrated a decade ago. In the presence of an established
link between low PA and chronic diseases, and increasing
evidence indicating that cardiovascular events and lifestyle
factors vary greatly between ethnic groups [22], monitoring
PA levels is important for public health surveillance and for
an effective evaluation of the success of population-level
interventions intended to increase levels of PA [23]. The
shift in the immigration patterns necessitates an analysis of
the relatively recent wave of CCHS data to assess PA levels
among recently arrived immigrants. Using the 2011-2012
CCHS data, this study aims to explore the impact of time
since immigration and other socio-demographic factors on
LTPA behaviours of recent immigrants (< 10 years) versus
established immigrants (> 10 years) and explore potential
interaction between time since immigration and ethnicity in
Canadian immigrants.
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Methods

We conducted an analysis of a nationally representative
cross-sectional survey, CCHS cycle 2011-2012. The CCHS
uses a multistage sampling strategy to collect data about the
health status of Canadians, determinants of their health sta-
tus, and utilization of health care services. The survey covers
approximately 98% of the Canadian population aged 12 or
older excluding people living on Indian reserves or Crown
lands, residents of institutions, enrolled full time members of
the Canadian Armed Forces and residents of certain remote
areas [24]. During 2011-2012, data were collected in 60-min
interviews from 124,929 respondents residing in households
in all Canadian provinces and territories, with an overall
response rate of 86.5%. The 2011/2012 CCHS comprises
information on a wide range of topics, including: PA, height
and weight, smoking, exposure to second hand smoke, alco-
hol consumption, general health, chronic health conditions,
injuries and use of health care services. It also provides
information on the socio-demographic, income and labour
force characteristics of the population [24]. Further details
regarding CCHS questionnaire design, sampling and inter-
view procedures are available from Statistics Canada [24].

Study Sample

The current analysis investigated the association between
time since immigration and LTPA. The overall sample
included 17,574 immigrants (Fig. 1). For the purpose of
this study, the sample was restricted to immigrants between
20 and 64 years of age. The target age range was selected to
make the study findings comparable to those of Tremblay
et al. who looked at a similar age group and outcomes using
pooled data from cycles 1.1 (2000/01) and 2.1 (2003) of
CCHS [14]. Individuals who did not have valid responses
for the primary outcome variable ‘LTPA’ or the explana-
tory variable ‘length of time since immigration,” or any of
the confounding variables age, sex, ethnicity, BMI, house-
hold income from all sources, highest level of education and
presence of a child <5 years, were excluded. After meeting
the above inclusion/exclusion criteria, the final sample size
included 9683 immigrants (55% of the original sample).

Measures

The outcome LTPA was a derived variable based on the
respondent’s participation in specific leisure-time physical
activities. In CCHS, the LTPA is measured using a ques-
tionnaire modeled after the Minnesota Leisure Time Physi-
cal Activity Questionnaire [25]. During the interview, the
interviewer read a list of 21 activities and recorded whether
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Fig. 1 Sample size changes
based on exclusion of partici-
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Recent immigrants
(n=2,516)

or not the respondent had participated in each activity in the
previous 3 months. The respondent was then asked if he or
she participated in any other activities not already listed,
and up to 3 “other activities” were recorded. The frequency
and duration of each activity was also recorded and this
information was used to calculate energy expenditure using
the metabolic equivalents (METs) assigned to each activity
[23]. The sum of the average daily energy expenditures of
all leisure activities was used to categorize respondents into
the following three groups: physically active (3.0 kcal/kg/
day or more), moderately active (1.5-2.9 kcal/kg/day) and
inactive (< 1.5 kcal/kg/day) [26].

Immigrant status was determined by a dichotomous
response (Yes/No). The public use microdata-file (PUMF)
made available by Statistics Canada categorizes time since
immigration (our explanatory variable) as ‘recent’ if the indi-
vidual immigrated between 0 and 9 years and ‘established’
if time since immigration was > 10 years [27].The above
categorization was therefore applied to classify immigrants

as either recent or established. BMI was derived from self-
reported height and weight of all respondents except preg-
nant women. Potential confounders such as age, sex (male,
female), BMI (under-weight < 18.5, normal > 18.5 to <24.9,
over-weight >24.9 to <29.9, and obese >29.9), ethnicity
(white, visible minority), presence of a child <5 years old
(Yes/No), household income (income quintiles) and highest
education level (< secondary, secondary, some/post second-
ary) were included in the model as previous studies have
shown an association between these variables and level of
PA in both immigrant and non-immigrant populations [14,
28-30].

Analysis Plan
Analyses were conducted using SAS University Edition (Sta-
tistical Analysis Software Institute, Cary, NC, USA). Prob-

ability survey weights developed by Statistics Canada were
applied to all analyses to account for the unequal sampling
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probabilities for respondents. All CCHS respondents pro-
vide informed consent for participation and the public use
microdata-file (PUMF) made available by Statistics Canada
was accessed in accordance with the University of British
Columbia’s publicly available data clause (items 1.3.1 and
7.10) under policy number 89 which provides the ethical
approval for the use of these data [31].

Descriptive statistics (frequencies) were calculated to
describe features of the final analytic sample. A multino-
mial regression model was used to investigate the associa-
tion between the primary outcome (LTPA) and explanatory
variable (time since immigration), accounting for sampling
design and adjusting for other covariates described above.
Further analysis was performed to see whether there was any
additional effect of ethnicity on the levels of LTPA by time
since immigration. A variable was created combining time
since immigration and ethnicity with the following catego-
ries: recent/white, established/white, recent/visible minority
and established/visible minority.

Results
Participant Profile

The sample of 9683 immigrants included a slightly higher
proportion of males (51.2%) (Table 1). Approximately
31% (n=2516) of the study sample identified themselves
as recent immigrants. The majority of immigrants (67.3%,
n=5206), and even higher proportions of recent immi-
grants (79.9%, n=1872), self-identified as a visible minor-
ity. Recent immigrants tended to be younger, with 40.2%
(n=1041) between 30 and 39 years of age. A higher propor-
tion (54.6%, n=1378) of recent immigrant’s BMI was in the
normal range compared to 47.5% of established immigrants.
A lower proportion of recent immigrants (31.8%) were over-
weight (i.e., BMI 25-29.9) compared to established immi-
grants (34.6%). Recent immigrants were more highly edu-
cated, with 84.1% (n=2100) having some post-secondary
or secondary education (vs 75.1% for established). A higher
proportion of established immigrants (42.9 vs 24.7% recent)
reported an income > $80,000. A higher percent of recent
immigrants (31.7%, n=924) reported having a child <5 year
in the household, compared to established immigrants

(15.8%).
LTPA Patterns

Overall, the prevalence of physical inactivity was high with
54.9% of the immigrants being inactive. Those who reported
some LTPA were almost equally distributed between the
‘active’ and ‘moderately active’ categories (21.2 and 23.9%
respectively). A higher proportion of recent immigrants
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reported inactivity (59.6%) compared to established immi-
grants (52.8%), while moderate levels of LTPA were almost
equal between the two groups (Table 1). Inactivity was
higher among visible minority immigrants, with 58.8%
reporting being inactive (vs 46.7% white immigrants).
Recent visible minority immigrants were more inactive
(62.3 vs 48.8% of recent white immigrants). This difference
continued to persist between established immigrants from
a visible minority group (56.8%) compared to established
white immigrants (46.2%). LTPA tended to increase with
time since immigration (from 18.2% in recent immigrants
to 22.6% in established immigrants).

Association of Time Since Immigration and LTPA

The unadjusted odds of inactivity were higher among recent
immigrants compared to established immigrants (OR 1.42,
95% CI 1.18, 1.72) (Table 2). The odds of moderate activity
were comparable or not statistically different across estab-
lished versus recent immigrants (OR 1.10, 95% CI 0.88,
1.39).

In the multinomial logistic regression model, the odds of
inactivity among recent immigrants dropped only slightly
(OR 1.40, 95% CI 1.13, 1.72) after adjusting for known
confounders.

The adjusted odds of inactivity were highest among the
50-59-year-old age group (OR 2.28, 95% CI 1.70, 3.07),
those who reported being underweight (OR 2.10, 95% CI
1.26, 3.52), had less than secondary education (OR 2.08,
95% CI 1.37, 3.14), belonged to the lowest income quin-
tile: i.e., none or < $20,000 income (OR 1.87,95% CI 1.27,
2.73), and had one or more child 5 years old or younger (OR
1.46,95% CI 1.13, 1.87).

Our sensitivity analysis identified an interaction between
inactivity and ethnicity. After adjustment for other covari-
ates, compared to established/white immigrants, higher odds
of inactivity were observed in both recent/visible minorities
(OR 2.63,95% C12.01, 3.43) (Table 2, adjusted OR 2) and
established/visible minorities (OR 1.93, 95% CI 1.56, 2.38).
Although odds of inactivity were also higher for recent/white
immigrants after adjustment (OR 1.44, 95% CI 1.01, 2.05),
they remained lower than those observed for both groups of
visible minorities.

Discussion

Overall, the study found low levels of LTPA in recent
immigrants compared to established immigrants. Inactiv-
ity was higher in visible minority immigrants compared
to white immigrants. After adjusting for confounding fac-
tors, the likelihood of inactivity was still 1.46 times higher
among recent immigrants and almost 2.63 times higher
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Table 1 Char actf:risti.cs of Variable Overall study sample Time since immigration
.stud}./ sample of immigrants by Total (N=9683)
immigration status, 2011-2012 Recent (0-9 years) Older (> 10 years)
Canadian Community Health
Survey N % N % N %
Length of time since immigration
0-9 years 2516 31.1
>10 years 7167 68.9
Physical activity
Active 2445 21.2 526 18.2 1919 22.6
Moderate active 2309 23.9 569 222 1740 24.7
Inactive 4929 54.9 1421 59.6 3508 52.8
Sex
Male 4483 51.2 1143 51.7 3340 50.9
Female 5200 48.8 1373 48.3 3827 49.1
Ethnicity
White 4477 32.7 644 20.1 3833 383
Visible minority 5206 67.3 1872 79.9 3334 61.7
Age (years)
20-29 1467 17.5 760 30.6 707 11.6
30-39 2153 24.1 1041 40.2 1112 16.8
40-49 2253 25.7 542 20.8 1711 279
50-59 2187 21.7 146 7.2 2041 28.2
60-64 1623 11.1 27 1.2 1596 15.5
BMI
<18.5 338 3.6 139 5.1 199 29
18.5-24.9 4628 49.7 1378 54.6 3250 47.5
25-29.9 3290 33.7 780 31.8 2510 34.6
>30 1427 13.0 219 8.5 1208 15.1
Highest level of education
< Secondary school 720 7.7 109 3.7 611 9.4
Secondary school 1408 14.4 307 12.2 1101 15.4
Some post sec or post 7555 7179 2100 84.1 5455 75.1
secondary
Total household income from all sources
None or < $20,000 799 7.9 275 12.4 524 5.9
$20,000-$39,999 1816 18.3 585 24.9 1231 15.3
$40,000-$59,999 1896 20.0 533 21.7 1363 19.2
$60,000-$79,999 1588 16.6 400 16.3 1188 16.7
>$80,000 3584 37.3 723 24.7 2861 429
No. of persons in household 5 years or less
None 7777 79.3 1592 68.3 6185 84.2
One or more 1906 20.7 924 31.7 982 15.8

among recent immigrants of visible minority when com-
pared to established white immigrants.

According to the 2012-2013 Canadian Health Meas-
ures Survey (CHMS) which measures PA objectively using
an accelerometer, only 15% of Canadian adults meet the
current PA guidelines for weekly moderate to vigorous
PA [32]. Although, there has been no objective measure-
ment of PA in immigrants in Canada at a national level,
a pattern of low PA relative to non-immigrants has been

observed in previous studies among children as well as
adults [13, 14, 21, 33, 34].

Time since immigration, (often used as a proxy meas-
ure for acculturation) [11], has been reported to influence
PA behaviour in immigrants in Canada as well as in other
countries including US and Britain [12, 14, 35-37]. A study
examining correlates of health behaviours and self-rated
health in middle-aged and older Asian Indian immigrants
in the U.S. found younger age, longer length of residence
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Table 2 Unadjusted and adjusted multinomial logistic regression results (odds ratios) for relationship between time since immigration and physi-

cal activity, Canadian Community Health Survey sample (2011-2012)

Unadjusted Adjusted OR 1st Adjusted OR 2nd*
Inactive Moderate active  Inactive Moderate active  Inactive Moderate active
OR (95% Cls) OR (95% Cls) OR (95% Cls) OR (95% Cls) OR (95% Cls) OR (95% Cls)
Length of time since immigration
>10 years 1 1 1
0-9 years 1.42 (1.18,1.72) 1.10(0.88,1.39) 1.40(1.13,1.72) 1.25(0.97,1.61) N/A N/A
Sex
Male 1 1 1
Female 1.39 (1.17,1.65) 1.31(1.07,1.60) 1.32(1.10,1.60) 1.29 (1.05,1.59) 1.32(1.10,1.60) 1.29 (1.05, 1.59)
Age group
20-29 1 1 1
30-39 2.04 (1.58,2.62) 1.58(1.18,2.13) 2.00(1.51,2.65) 1.52(1.09,2.09) 2.00(1.51,2.65) 1.50(1.08,2.08)
40-49 1.80 (1.40,2.30) 1.56(1.16,2.08) 2.20(1.69,2.86) 1.70(1.25,2.31) 2.20(1.69,2.86) 1.69 (1.25,2.30)
50-59 1.56 (1.17,2.06) 1.70(1.19,2.31) 2.28 (1.70,3.07) 2.06 (1.44,2.94) 2.29(1.70,3.08) 2.07 (1.45,2.96)
60-64 1.52(1.14,2.01) 1.60(1.15,2.21) 2.19(1.58,3.04) 1.94(1.35,2.81) 2.20(1.58,3.04) 1.97 (1.36,2.85)
Ethnicity
White 1 1 1

Visible min

1.92 (1.61, 2.30)

Ethnicity by time since immigration

White and established
White and recent
Visible and recent
Visible and established
BMI
<185
18.5-24.9
25-29.9
>30
Highest level of education
Some or post secondary
< Secondary school

Secondary school

1
1.23 (0.88, 1.72)
2.31 (1.80, 2.97)
1.86 (1.15, 2.29)

1
2.28(1.40, 3.71)
1.13 (0.93, 1.40)
1.70 (1.32, 2.18)

1
2.27 (1.56, 3.31)
1.28 (1.00, 1.64)

Total household income from all sources

$80,000 or more

No Income or < $20,000
$20,000-$39,999
$40,000-$59,999
$60,000-$79,999

1
2.30 (1.61, 3.30)
1.98 (1.55, 2.53)
1.96 (1.54, 2.48)
1.82 (1.43,2.32)

No. of children in household 5 years or less

None

1 or more

1
1.73 (1.40, 2.14)

1.40 (1.15, 1.71)

1.22 (0.85, 1.75)
1.43 (1.06, 1.92)
1.46 (1.15, 1.85)

1.42 (0.80, 2.60)
1.13 (0.90, 1.42)
1.13 (0.84, 1.53)

1.42 (0.87, 2.32)
0.97 (0.73, 1.28)

1.27(0.80,2.01)

1.02 (0.77, 1.35)
1.00 (0.75, 1.34)
1.29 (0.97, 1.72)

1.37 (1.05, 1.77)

1.90 (1.59, 2.28)

N/A
N/A
N/A

1
2.10 (1.26, 3.52)
1.17 (0.96, 1.43)
1.71 (1.29, 2.28)

1
2.08 (1.37, 3.14)
1.24 (0.95, 1.62)

1
1.87 (1.27, 2.73)
1.64 (1.28, 2.11)
1.71 (1.33, 2.19)
1.65 (1.28, 2.11)

1
1.46 (1.13, 1.87)

1.49 (1.20, 1.85)

N/A
N/A
N/A

1.40 (0.75, 2.62)
1.16 (0.92, 1.46)
1.20 (0.86, 1.68)

1.45 (0.88, 2.41)
0.97 (0.72, 1.30)

1.16 (0.74, 1.84)
0.93 (0.70, 1.24)
0.90 (0.67, 1.21)
1.25 (0.93, 1.67)

1.31 (0.97, 1.78)

N/A

1
1.44 (1.01, 2.05)
2.63 (2.01, 3.43)
1.93 (1.56, 2.38)

1
2.11 (1.26, 3.53)
1.17 (0.96, 1.43)
172 (1.29, 2.29)

1
2.08 (1.37, 3.14)
1.24 (0.95, 1.62)

1
1.87 (1.27,2.75)
1.65(1.28,2.11)
171 (1.33, 2.19)
1.64 (1.28,2.11)

1
1.46 (1.13, 1.87)

N/A

1.51 (1.03, 2.23)
1.84 (1.31, 2.59)
1.59 (1.24, 2.03)

1.41 (0.75, 2.63)
1.16 (0.92, 1.46)
1.20 (0.86, 1.68)

1.45 (0.88, 2.41)
0.97 (0.72, 1.30)

1.18 (0.74, 1.87)
0.94 (0.70, 1.25)
0.90 (0.67, 1.21)
1.24 (0.93, 1.66)

1.31 (0.97, 1.78)

#Adjusted for sex, age, ethnicity by time since immigration, BMI, education, income and children in household <5 years of age

and a more American ethnic identity was associated with
greater participation in PA [37]. In Canada, Tremblay et al.
showed a gradient in the prevalence of moderate physical
activity with recent immigrants (16%), established immi-
grants (20%), and non-immigrants (24%) [14]. This cor-
roborates the findings of some previous studies conducted

in Canada and United States that found a similar pattern in
their immigrant populations [38—40]. In our study, a similar
trend was seen regarding moderate physical activity levels in
recent versus established immigrants with a higher propor-
tion of established immigrants (24.7%) reporting moderate
levels compared to recent immigrants (22.2%).

@ Springer



Journal of Immigrant and Minority Health (2019) 21:801-810

807

Apart from time since immigration, ethnicity has also
been shown to be associated with PA levels. A number of
studies have shown low levels of PA among ethnic minority
groups within the UK, USA and Canada [12, 36, 41]. Bryan
et al.’s analysis of the pooled data from cycles 1.1 (2000/01)
and 2.1 (2003) of CCHS revealed that compared to white
men, West Asian or Arab, South Asian and East or South-
East Asian men, had the lowest odds of being moderately to
highly active (OR 0.6, 95% CI 0.5, 0.7) [12]. Low levels of
PA in South Asian immigrants and specifically women have
also been reported in studies from the UK and USA [33, 37,
42]. Overall, visible minorities exhibit lower levels of PA
compared to their white European/Caucasian counterparts
[35, 43-45].

In our multivariable model, odds of physical inactivity
remained high among recent immigrants even after control-
ling for confounders known to influence PA behaviour such
as sex, age, ethnicity, BMI, education, income and having a
child younger than 5 years old. Studies have shown the influ-
ence of life transition factors such as parenthood being asso-
ciated with decreased PA participation whereby a drop in PA
levels has been observed for both men and women [46]. In
a study involving more than 7000 women aged 18-23 years
followed up over a period of 4 years, Brown and Trost found
that becoming a mother for the first time led to decreased
PA participation over a 4-year follow-up period [28]. Recent
immigrants being younger and a higher proportion of them
having children under five, may thus be at a greater risk for
decreased PA.

In our study, the unadjusted odds of inactivity were
highest in the 30-39 years old age group (OR 2.04, 95%
CI 1.58, 2.62) followed by 40—49 years old age group (OR
1.80, 95% CI 1.40, 2.30). However, once adjusted for known
confounders, the odds of inactivity were highest among the
50-59-years old age group (OR 2.28, 95% CI 1.70, 3.07).
This trend seems to be contrary to what was observed in
the 2012-2013 CHMS. While a direct comparison with
the CHMS survey may not be possible due to dissimilar
age categories as well as a different mode of measurement,
the CHMS survey results reported the 40-59 years old age
group as being sedentary for 9 h and 49 min—only second
in line to the most sedentary age group of 60-79 years old
[32]. Other studies too have shown similar patterns of preva-
lence of physical inactivity increasing with age [47, 48].
Our analysis, on the contrary, shows the oldest age group
of 60—64 years old being less inactive than the 50-59 years
old age group. This warrants further investigation. A pos-
sible explanation could be the older age group having more
leisure time at hand compared to younger age groups who
may be working long hours.

Studies have also documented psychosocial and emo-
tional factors that may cause stress resulting in poor health
and negative health behaviors in immigrants [49-51].

Immigrants of an ethnic minority specifically may experi-
ence negative influences of racism, discrimination, higher
rates of unemployment or underemployment, loss of social
networks, social class and family support in their countries
of adoption [52]. These social inequalities and exclusions are
associated with both chronic disease risk and less healthful
lifestyle behaviors [53]. We tried to adjust for some of these
psychosocial stressors by adding income and education in
our multivariable multinomial model but even after adjust-
ment, odds of physical inactivity still remained high among
recent immigrants.

With major shifts in the pattern of immigration in recent
years, majority of immigrants coming to Canada identify
themselves with a visible minority and are increasingly from
countries in the Asian/South Asian region [17]. As noted
earlier, many of these lower middle to upper middle income
countries in the region like India, Pakistan, Bangladesh and
China are currently undergoing a nutrition transition trig-
gered by economic prosperity that in turn has been associ-
ated with low PA and rising prevalence of overweight and
obesity in these regions [19, 54, 55]. Factors like access to
new technologies, mechanization of many of the tasks that
were once performed manually, a higher consumption of
edible oils and high-calorie packaged foods, and modern
supermarkets have changed the dietary and physical activ-
ity patterns at a global level [55]. In face of these changing
dietary and PA behaviors in their countries of origin and
long-term health implications of these continued behav-
iors in their country of adoption, an ongoing surveillance
of these differentials in PA of immigrants is important for
developing targeted programs for vulnerable groups. In our
current analysis, we did not have access to ethnic classi-
fication as the public use microdata-file, for security pur-
poses, limits access to high-level data only. But our findings
show that recent immigrants of visible minority were more
likely to be physically inactive. Given the shift in distri-
bution of immigration with more immigrants coming from
Asian countries (visible minorities), this may translate into
a higher proportion of Canadians being physically inactive
at the population level. This also highlights a need for devel-
oping and testing the effectiveness of intervention programs
that could be delivered at the time of immigration as is done
for infectious diseases such as tuberculosis to prevent future
disease burden.

In our current study, ethnicity was only available as
a categorical measure of ‘white’ or ‘visible minority’
and additional analysis to see if there was an interaction
between the two broadly classified ethnicity categories
of ‘white’ and ‘visible minorities’ and ‘time since immi-
gration’ supported results reported in earlier studies [12,
21, 22, 42]. After adjustment for potential confounders,
the odds of inactivity in recent as well as established vis-
ible minorities remained significantly high compared to
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established/white immigrants. Since recent immigrants
of visible minority groups are younger in age, there is a
need for developing and testing intervention programs for
engaging immigrants of visible minority group in PA pro-
moting programs and activities at the time of immigration
to prevent sedentary behavior related diseases among this
population group in future.

Despite the large nationally representative samples
used in this study, there are some limitations. Firstly, the
energy expenditure values were based on the sum of the
average daily energy expenditures of all leisure time physi-
cal activities only. Occupation related or active transpor-
tation activities were not included and including those
could influence results. Secondly, terms like ‘moderate’,
‘vigorous’ PA may have different interpretations among
immigrants of diverse cultures/ethnicities, thus result-
ing in measurement error [56, 57]. Thirdly, the 10-year
interval differentiating recent immigrants from established
immigrants is wide and does not allow assessment of how
LTPA may change over shorter time periods. Lastly, the
categorization of the ethnicity variable into white/visible
minority was broad and relied on self-report. Although
our results showed a strong association between physical
inactivity and visible minority identification, future analy-
sis should look at various ethnic groups within white and
visible minority immigrant populations as this will provide
more useful information for policy and intervention.

In summary, this study has shown that LTPA levels
vary among immigrants based on time since immigration
and ethnicity, with highest odds of inactivity in recent
immigrants from visible minorities. It is projected that by
2031, visible minorities will constitute 31% of the total
Canadian population [58]. Given evidence that immigrants
who belong to certain groups such as South Asians are at
higher risk for diabetes, obesity, hypertension and car-
diovascular events due to genetic predispositions, poor
diet and low levels of PA, the high prevalence of physical
inactivity in visible minority Canadian immigrants poses
a concern for future health of Canadian populations, par-
ticularly the chronic disease burden. The findings of this
study underscore the importance of continued monitoring
of PA behavior of immigrants, and the need for develop-
ing and implementing PA interventions targeting recent
immigrants.

Compliance with Ethical Standards

Ethical Approval This was a secondary analysis of data provided by
Stats Canada. All CCHS respondents provide informed consent for
participation and the public use microdata-file (PUMF) made available
by Statistics Canada was accessed in accordance with the University
of British Columbia’s publicly available data clause (items 1.3.1 and
7.10) under policy number 89 which provides the ethical approval for
the use of this data [31].

@ Springer

References

1. World Health Organization (WHO). Global status report on non-
communicable diseases 2010. Geneva: World Health Organiza-
tion; 2011.

2. Kesaniemi YK, Danforth E Jr, Jensen MD, Kopelman PG, Lefe-
bvre P, Reeder BA. Dose-response issues concerning physical
activity and health: an evidence-based symposium. Med Sci
Sports Exerc. 2001;33(6 Suppl):S351-8.

3. Wannamethee SG, Shaper AG, Walker M. Physical activity and
mortality in older men with diagnosed coronary heart disease.
Circulation. 2000;102(12):1358-63.

4. Janssen I. Health care costs of physical inactivity in Canadian
adults. Appl Physiol Nutr Metab. 2012;37(4):803-6. https://doi.
org/10.1139/h2012-061.

5. Canadian Society for Exercise Physiology. Canadian physical
activity guidelines. http://www.csep.ca/en/guidelines/read-the-
guidelines. Accessed 2 December 2011.

6. Statistics Canada. Physical activity during leisure time, 2014.
Health Fact Sheet. Statistics Canada Catalogue no. 8§2-625-X.
November 2015. http://www.statcan.gc.ca/pub/82-625-x/20150
01/article/14189-eng.htm. Accessed 3 December 2015.

7. Statistics Canada. Immigration and Ethnocultural Diversity
in Canada. National Household Survey, 2011 (cat no. 99-010-
X2011001). Minister of Industry; 2013. http://www12.statcan.gc.
ca/nhs-enm/2011/as-sa/99-010-x/99-010-x2011001-eng.pdf.
Accessed 1 June 2018.

8. Gushulak BD, Pottie K, Hatcher Roberts J, Torres S, DesMeules
M. Migration and health in Canada: health in the global village.
Can Med Assoc J. 2011;183(12):E952-8. https://doi.org/10.1503/
cma;j.090287.

9. Landrine H, Klonoff EA. Culture change and ethnic-minority
health behavior: an operant theory of acculturation. J Behav Med.
2004;27(6):527-55.

10. Abraido-Lanza AF, Chao MT, Florez KR. Do healthy behaviors
decline with greater acculturation? Implications for the Latino
mortality paradox. Soc Sci Med. 2005;61(6):1243-55. https://doi.
org/10.1016/j.socscimed.2005.01.016.

11. Gerber M, Barker D, Piihse U. Acculturation and physical activ-
ity among immigrants: a systematic review. J Public Health.
2012;20:313-41.

12. Bryan SN, Tremblay MS, Perez CE, Ardern CI, Katzmarzyk PT.
Physical activity and ethnicity: evidence from the Canadian Com-
munity Health Survey. Can J Public Health. 2006;97(4):271-6.

13. Kukaswadia A, Pickett W, Janssen 1. Time since immigration and
ethnicity as predictors of physical activity among Canadian youth:
a cross-sectional study. PLoS ONE. 2014;9(2):e89509. https://doi.
org/10.1371/journal.pone.0089509.

14. Tremblay MS, Bryan SN, Perez CE, Ardern CI, Katzmarzyk
PT. Physical activity and immigrant status: evidence from the
Canadian Community Health Survey. Can J Public Health.
2006;97(4):277-82.

15. Booth GL, Creatore MI, Moineddin R, Gozdyra P, Weyman JT,
Matheson FI, et al. Unwalkable neighborhoods, poverty, and the
risk of diabetes among recent immigrants to Canada compared
with long-term residents. Diabetes Care. 2013;36(2):302-8. https
://doi.org/10.2337/dc12-0777.

16. Caperchione CM, Kolt GS, Mummery WK. Physical activity in
culturally and linguistically diverse migrant groups to Western
society: a review of barriers, enablers and experiences. Sports
Med. 2009;39(3):167-77. https://doi.org/10.2165/00007256-
200939030-00001.

17. Statistics Canada. National Household Survey 2011. Immi-
gration and Ethnocultural Diversity in Canada Minister of
Industry; 2013. http://www12.statcan.gc.ca/nhs-enm/2011/


https://doi.org/10.1139/h2012-061
https://doi.org/10.1139/h2012-061
http://www.csep.ca/en/guidelines/read-the-guidelines
http://www.csep.ca/en/guidelines/read-the-guidelines
http://www.statcan.gc.ca/pub/82-625-x/2015001/article/14189-eng.htm
http://www.statcan.gc.ca/pub/82-625-x/2015001/article/14189-eng.htm
http://www12.statcan.gc.ca/nhs-enm/2011/as-sa/99-010-x/99-010-x2011001-eng.pdf
http://www12.statcan.gc.ca/nhs-enm/2011/as-sa/99-010-x/99-010-x2011001-eng.pdf
https://doi.org/10.1503/cmaj.090287
https://doi.org/10.1503/cmaj.090287
https://doi.org/10.1016/j.socscimed.2005.01.016
https://doi.org/10.1016/j.socscimed.2005.01.016
https://doi.org/10.1371/journal.pone.0089509
https://doi.org/10.1371/journal.pone.0089509
https://doi.org/10.2337/dc12-0777
https://doi.org/10.2337/dc12-0777
https://doi.org/10.2165/00007256-200939030-00001
https://doi.org/10.2165/00007256-200939030-00001
http://www12.statcan.gc.ca/nhs-enm/2011/as-sa/99-010-x/99-010-x2011001-eng.pdf

Journal of Immigrant and Minority Health (2019) 21:801-810

809

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

as-5a/99-010-x/99-010-x2011001-eng.pdf. Accessed 2 December
2015.

. World Bank. World Bank Country and Lending Groups. Country

Classification. https://datahelpdesk.worldbank.org/knowledgeb
ase/articles/906519. Accessed 1 June 2018.

Janjua NZ, Mahmood B, Bhatti JA, Khan MI. Association of
household and community socioeconomic position and urbanicity
with underweight and overweight among women in Pakistan.
PLoS ONE. 2015;10(4):e0122314. https://doi.org/10.1371/journ
al.pone.0122314.

Ng SW, Popkin BM. Time use and physical activity: a shift away
from movement across the globe. Obes Rev. 2012;13(8):659-80.
https://doi.org/10.1111/j.1467-789X.2011.00982.x.

Ranasinghe CD, Ranasinghe P, Jayawardena R, Misra A. Physi-
cal activity patterns among South-Asian adults: a systematic
review. Int J Behav Nutr Phys Act. 2013;10:116. https://doi.
org/10.1186/1479-5868-10-116.

Razak F, Anand S, Vuksan V, Davis B, Jacobs R, Teo KK, et al.
Ethnic differences in the relationships between obesity and glu-
cose-metabolic abnormalities: a cross-sectional population-based
study. Int J Obes. 2005;29(6):656—67. https://doi.org/10.1038/
8j.1j0.0802937.

Bryan SN, Katzmarzyk PT. Estimating leisure-time physical activ-
ity energy expenditure in the Canadian population: a comparison
of 2 methods. Appl Physiol Nutr Metab. 2009;34(4):666—72. https
://doi.org/10.1139/H09-054.

Beland Y. Canadian community health survey—methodological
overview. Health Rep. 2002;13(3):9-14.

Taylor HL, Jacobs DR Jr, Schucker B, Knudsen J, Leon AS,
Debacker G. A questionnaire for the assessment of leisure time
physical activities. J Chronic Dis. 1978;31(12):741-55.
Ainsworth BE, Haskell WL, Herrmann SD, Meckes N, Bassett DR
Jr, Tudor-Locke C, et al. 2011 Compendium of Physical Activi-
ties: a second update of codes and MET values. Med Sci Sports
Exerc. 2011;43(8):1575-81. https://doi.org/10.1249/MSS.0b013
e3182lecel2.

Statistics Canada. Canadian community health survey. Public
use microdata file, 2011/2012 and 2012. http://www.statcan.gc.
ca/daily-quotidien/131113/dq131113c-eng.htm.

Brown WJ, Trost SG. Life transitions and changing physical activ-
ity patterns in young women. Am J Prev Med. 2003;25(2):140-3.
Kari JT, Pehkonen J, Hirvensalo M, Yang X, Hutri-Kahonen N,
Raitakari OT, et al. Income and physical activity among adults:
evidence from self-reported and pedometer-based physical activ-
ity measurements. PLoS ONE. 2015;10(8):e0135651. https://doi.
org/10.1371/journal.pone.0135651.

Shaw BA, Spokane LS. Examining the association between edu-
cation level and physical activity changes during early old age. J
Aging Health. 2008;20(7):767-87. https://doi.org/10.1177/08982
64308321081.

Research Involving Human Participants. Policy #89. Vancouver:
University of British Columbia; 2002 [2012; Dec 3, 2015]. http://
www.universitycounsel.ubc.ca/files/2012/06/policy89.pdf.
Statistics Canada. Directly measured physical activity of adults,
2012 to 2013. Health Fact Sheet. Statistics Canada Catalogue no.
82-625-X. November 2015. [December 3]. http://www.statcan.gc.
ca/pub/82-625-x/2015001/article/14135-eng.htm.

Curry WB, Thompson JL. Objectively measured physical
activity and sedentary time in south Asian women: a cross-
sectional study. BMC Public Health. 2014;14:1269. https://doi.
org/10.1186/1471-2458-14-1269.

O’Loughlin J, Paradis G, Kishchuk N, Barnett T, Renaud L.
Prevalence and correlates of physical activity behaviors among
elementary schoolchildren in multiethnic, low income, inner-
city neighborhoods in Montreal, Canada. Ann Epidemiol.
1999;9(7):397-407.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Liu R, So L, Mohan S, Khan N, King K, Quan H. Cardiovascu-
lar risk factors in ethnic populations within Canada: results from
national cross-sectional surveys. Open Med. 2010;4(3):e143-53.
Hayes L, White M, Unwin N, Bhopal R, Fischbacher C, Harland J,
et al. Patterns of physical activity and relationship with risk mark-
ers for cardiovascular disease and diabetes in Indian, Pakistani,
Bangladeshi and European adults in a UK population. J Public
Health Med. 2002;24(3):170-8.

Jonnalagadda SS, Diwan S. Health behaviors, chronic disease
prevalence and self-rated health of older Asian Indian immi-
grants in the U.S. J Immigr Health. 2005;7(2):75-83. https://doi.
0rg/10.1007/s10903-005-2640-x.

Chen J, Ng E, Wilkins R. The health of Canada’s immigrants in
1994-95. Health Rep. 1996;7(4):33-45, 37-50.

Dogra S, Meisner BA, Ardern CI. Variation in mode of physi-
cal activity by ethnicity and time since immigration: a cross-sec-
tional analysis. Int J Behav Nutr Phys Act. 2010;7:75. https://doi.
org/10.1186/1479-5868-7-75.

Liu J, Probst JC, Harun N, Bennett KJ, Torres ME. Acculturation,
physical activity, and obesity among Hispanic adolescents. Ethn
Health. 2009;14(5):509-25. https://doi.org/10.1080/1355785090
2890209.

August KJ, Sorkin DH. Racial/ethnic disparities in exercise
and dietary behaviors of middle-aged and older adults. J] Gen
Intern Med. 2011;26(3):245-50. https://doi.org/10.1007/s1160
6-010-1514-7.

Fischbacher CM, Hunt S, Alexander L. How physically active are
South Asians in the United Kingdom? A literature review. J Public
Health. 2004;26(3):250-8. https://doi.org/10.1093/pubmed/fdh15
8.

Williams ED, Stamatakis E, Chandola T, Hamer M. Physi-
cal activity behaviour and coronary heart disease mortality
among South Asian people in the UK: an observational longi-
tudinal study. Heart. 2011;97(8):655-9. https://doi.org/10.1136/
hrt.2010.201012.

Ye J, Rust G, Baltrus P, Daniels E. Cardiovascular risk factors
among Asian Americans: results from a National Health Survey.
Ann Epidemiol. 2009;19(10):718-23. https://doi.org/10.1016/j.
annepidem.2009.03.022.

Zaninotto P, Mindell J, Hirani V. Prevalence of cardiovascular
risk factors among ethnic groups: results from the Health Sur-
veys for England. Atherosclerosis. 2007;195(1):e48-57. https://
doi.org/10.1016/j.atherosclerosis.2007.02.017.

Allender S, Hutchinson L, Foster C. Life-change events and par-
ticipation in physical activity: a systematic review. Health Promot
Int. 2008;23(2):160-72. https://doi.org/10.1093/heapro/dan012.

Australian Bureau of Statistics. Australian health survey: physical
activity 2011-12. Canberra: Australian Bureau of Statistics; 2013.
Bauman A, Bull F, Chey T, Craig CL, Ainsworth BE, Sallis JF,
et al. The international prevalence study on physical activity:
results from 20 countries. Int J] Behav Nutr Phys Act. 2009;6:21.
https://doi.org/10.1186/1479-5868-6-21.

Benach J, Muntaner C, Chung H, Benavides FG. Immigration,
employment relations, and health: developing a research agenda.
Am J Ind Med. 2010;53(4):338—43. https://doi.org/10.1002/
ajim.20717.

Dunn JR, Dyck I. Social determinants of health in Canada’s immi-
grant population: results from the National Population Health Sur-
vey. Soc Sci Med. 2000;51(11):1573-93.

Malmusi D, Borrell C, Benach J. Migration-related health ine-
qualities: showing the complex interactions between gender, social
class and place of origin. Soc Sci Med. 2010;71(9):1610-9. https
://doi.org/10.1016/j.s0cscimed.2010.07.043.

Karlsen S, Nazroo JY. Relation between racial discrimination,
social class, and health among ethnic minority groups. Am J Pub-
lic Health. 2002;92(4):624-31.

@ Springer


http://www12.statcan.gc.ca/nhs-enm/2011/as-sa/99-010-x/99-010-x2011001-eng.pdf
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519
https://doi.org/10.1371/journal.pone.0122314
https://doi.org/10.1371/journal.pone.0122314
https://doi.org/10.1111/j.1467-789X.2011.00982.x
https://doi.org/10.1186/1479-5868-10-116
https://doi.org/10.1186/1479-5868-10-116
https://doi.org/10.1038/sj.ijo.0802937
https://doi.org/10.1038/sj.ijo.0802937
https://doi.org/10.1139/H09-054
https://doi.org/10.1139/H09-054
https://doi.org/10.1249/MSS.0b013e31821ece12
https://doi.org/10.1249/MSS.0b013e31821ece12
http://www.statcan.gc.ca/daily-quotidien/131113/dq131113c-eng.htm
http://www.statcan.gc.ca/daily-quotidien/131113/dq131113c-eng.htm
https://doi.org/10.1371/journal.pone.0135651
https://doi.org/10.1371/journal.pone.0135651
https://doi.org/10.1177/0898264308321081
https://doi.org/10.1177/0898264308321081
http://www.universitycounsel.ubc.ca/files/2012/06/policy89.pdf
http://www.universitycounsel.ubc.ca/files/2012/06/policy89.pdf
http://www.statcan.gc.ca/pub/82-625-x/2015001/article/14135-eng.htm
http://www.statcan.gc.ca/pub/82-625-x/2015001/article/14135-eng.htm
https://doi.org/10.1186/1471-2458-14-1269
https://doi.org/10.1186/1471-2458-14-1269
https://doi.org/10.1007/s10903-005-2640-x
https://doi.org/10.1007/s10903-005-2640-x
https://doi.org/10.1186/1479-5868-7-75
https://doi.org/10.1186/1479-5868-7-75
https://doi.org/10.1080/13557850902890209
https://doi.org/10.1080/13557850902890209
https://doi.org/10.1007/s11606-010-1514-7
https://doi.org/10.1007/s11606-010-1514-7
https://doi.org/10.1093/pubmed/fdh158
https://doi.org/10.1093/pubmed/fdh158
https://doi.org/10.1136/hrt.2010.201012
https://doi.org/10.1136/hrt.2010.201012
https://doi.org/10.1016/j.annepidem.2009.03.022
https://doi.org/10.1016/j.annepidem.2009.03.022
https://doi.org/10.1016/j.atherosclerosis.2007.02.017
https://doi.org/10.1016/j.atherosclerosis.2007.02.017
https://doi.org/10.1093/heapro/dan012
https://doi.org/10.1186/1479-5868-6-21
https://doi.org/10.1002/ajim.20717
https://doi.org/10.1002/ajim.20717
https://doi.org/10.1016/j.socscimed.2010.07.043
https://doi.org/10.1016/j.socscimed.2010.07.043

810

Journal of Immigrant and Minority Health (2019) 21:801-810

53.

54.

55.

Bhopal R, Hayes L, White M, Unwin N, Harland J, Ayis S, et al.
Ethnic and socio-economic inequalities in coronary heart disease,
diabetes and risk factors in Europeans and South Asians. J Public
Health Med. 2002;24(2):95-105.

Du S, Lu B, Zhai F, Popkin BM. A new stage of the nutrition
transition in China. Public Health Nutr. 2002;5(1A):169-74. https
://doi.org/10.1079/PHN2001290.

Popkin BM, Adair LS, Ng SW. Global nutrition transition and
the pandemic of obesity in developing countries. Nutr Rev.
2012;70(1):3-21. https://doi.org/10.1111/j.1753-4887.2011.00456
X.

@ Springer

56. Curry WB, Duda JL, Thompson JL. Perceived and objectively

57.

58.

measured physical activity and sedentary time among South
Asian women in the UK. Int J Environ Res Public Health.
2015;12(3):3152-73. https://doi.org/10.3390/ijerph120303152.
Warnecke RB, Johnson TP, Chavez N, Sudman S, O’Rourke DP,
Lacey L, et al. Improving question wording in surveys of cultur-
ally diverse populations. Ann Epidemiol. 1997;7(5):334—42.
Statistics Canada. Canada Year Book. Ethnic diversity and immi-
gration (cat. No. 11-402-X). https://www150.statcan.gc.ca/nl/en/
pub/11-402-x/2011000/pdf/ethnic-ethnique-eng.pdf?st=R877F
3gY. Accessed 3 June 2018.


https://doi.org/10.1079/PHN2001290
https://doi.org/10.1079/PHN2001290
https://doi.org/10.1111/j.1753-4887.2011.00456.x
https://doi.org/10.1111/j.1753-4887.2011.00456.x
https://doi.org/10.3390/ijerph120303152
https://www150.statcan.gc.ca/n1/en/pub/11-402-x/2011000/pdf/ethnic-ethnique-eng.pdf?st=R877F3gY
https://www150.statcan.gc.ca/n1/en/pub/11-402-x/2011000/pdf/ethnic-ethnique-eng.pdf?st=R877F3gY
https://www150.statcan.gc.ca/n1/en/pub/11-402-x/2011000/pdf/ethnic-ethnique-eng.pdf?st=R877F3gY

	Leisure Time Physical Activity Levels in Immigrants by Ethnicity and Time Since Immigration to Canada: Findings from the 2011–2012 Canadian Community Health Survey
	Abstract
	Introduction
	Methods
	Study Sample
	Measures
	Analysis Plan

	Results
	Participant Profile
	LTPA Patterns
	Association of Time Since Immigration and LTPA

	Discussion
	References


