A B S T R A C T
Objective: To examine the relationship
between time since immigration and excess
body weight.
Methods: Secondary data analysis of a
cross-sectional survey of 19,600 Canadians.
Results: The prevalence of excess weight
(BMI>25) increases with time since immigration for both men and women. After controlling for birthplace, socio-demographic,
lifestyle and health correlates, only female
immigrants (less than five years) are significantly less likely to have BMI scores greater
than 25 kg/m2 compared to those born in
Canada. Stratified analyses, however,
revealed similar findings for Asian men who
had immigrated less than five years prior to
the survey.
Discussion: Our results suggest that length
of time since immigration is an important
risk factor for excess weight. Further research
with longitudinal data, more reliable measures of ethnicity, and anthropometric measures of weight are required to confirm these
initial findings.
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Objectif : Examiner les rapports entre le
temps écoulé depuis l’immigration et l’excès
de poids.
Méthodes : Analyse secondaire de données
issues d’une enquête transversale portant sur
19 600 Canadiens.
Résultats : La prévalence de l’excès de poids
(IMC>25) augmente avec le temps écoulé
depuis l’immigration, tant chez les hommes
que chez les femmes. Après neutralisation des
variables corrélées avec le lieu de naissance, la
situation socio-démographique, le style de vie
et la santé, seules les immigrantes (depuis
moins de cinq ans) ont une probabilité nettement moindre d’avoir des résultats pour
l’IMC supérieurs à 25 kg/m2 en comparaison
avec les personnes nées au Canada.
Toutefois, les analyses stratifiées ont fait
apparaître des résultats analogues pour les
hommes asiatiques qui avaient immigré
moins de cinq ans avant l’enquête.
Discussion : Les résultats laissent penser
que la durée écoulée depuis l’immigration est
un important facteur de risque d’excès de
poids. D’autres recherches avec des données
longitudinales, des mesures plus fiables de
l’ethnicité et des mesures anthropométriques
du poids sont nécessaires pour confirmer ces
premiers résultats.
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Time Since Immigration and
Excess Body Weight
John Cairney, MA,1 Truls Østbye, MD, MPH2

Excess body weight is a risk factor for a
variety of health conditions and mortality
making it a significant public health concern.1-8 Epidemiological research from several different countries has shown obesity
to be correlated with a variety of sociodemographic indicators,9-19 and sociocultural
variables like ethnicity.20,21 In Canada, for
example, the prevalence of obesity is lower
among those of Asian and African descent
while individuals of European origin have
the highest overall prevalence.15,20
Ethnic status is not the only way in
which ethnicity may be related to weight.
Research has also documented a tendency
toward weight gain among some immigrants as they assimilate into new cultures.21 This is especially true for immigrants who relocate to countries where the
prevalence of overweight and obesity is
high relative to their country of origin. A
high prevalence of excess body weight in
the population suggests that the dominant
dietary and lifestyle practices (e.g., high fat
contents in diet and sedentary lifestyles)
may not be conducive to maintaining normal weight. The acculturation hypothesis
posits that as new immigrants assimilate
into such a culture, they acquire, in addition to other cultural practices, the dietary
and lifestyle habits of the dominant group.
The greater the degree of acculturation, the
greater the risk of weight gain.
Measures of acculturation, however, are
indirect (e.g., based upon language spoken
in the home) and often fail to capture the
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temporal dimension involved in assimilating into a new culture. This paper examines whether the length of time since
immigration is a significant independent
predictor of excess weight among immigrants to Canada.
METHODS
Sample
The 1994 National Population Health
Survey sampled 19,600 households across
Canada using a multi-stage, stratified, random sampling procedure. Excluded from
this sample were Native reserves, military
bases, institutions, and some remote areas
of Ontario and Quebec. For a complete
description of the methodology of this survey, please consult reference 22.
Measures
Self-reported body weight and height
were used to calculate the body mass index
(BMI). This was the only measure of weight
available in this survey. Although the cutpoints selected to define overweight and
obesity in the literature vary somewhat, for
consistency with previous Canadian studies,
excess weight was defined as a BMI score of
greater than 25.15-17 The BMI is associated
with an overestimation of obesity, and is less
related to increasing health risks in the
elderly. Therefore, those under 20 and
above the age of 64 years were excluded.23
Pregnant women were also excluded leaving
a total sample of N=12,318. After a listwise
deletion of cases with missing values, the
sample was reduced to 11,818. This
reduced sample, however, remained comparable to the original sample in terms of age,
sex and marital status.
Length of time since immigration was a
derived, ordinal level variable created by
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Statistics Canada. Three indicator variables
were created based upon the four categories: zero to four years, five to nine years,
and ten or more years. The reference category was born in Canada. A categorical
variable was constructed by Statistics
Canada to represent five categories of
birthplace: born in Canada (reference category), the US or Mexico, South America
or Africa, Europe or Australia, and Asia.
Demographic, lifestyle and morbidity
variables were included as covariates in
multivariate analyses. Age (in 10-year
intervals from 20 to 29 years (reference
category) except for those aged 60 to 64
years), marital status (single, divorced, separated/widowed, married (reference)), educational attainment (less than high school
(reference), high school, post secondary
education), occupation (professional (reference), skilled, semi-skilled, unskilled, not
working), alcohol consumption (“current”,
“former” (reference), “never”), smoking
(“current”, “former”, “never” (reference)),
level of physical activity (based upon an
estimate of the kilocalories expended per
week: active, moderate, sedentary (reference)). Finally, seven self-reported health
conditions were included: diabetes, heart
disease, hypertension, arthritis, stroke,
stomach problems and respiratory problems.
Statistical analysis
Statistical analyses were conducted using
SAS (Release 6.08), SAS Institute Inc.,
Cary NC, USA. Variables were entered in
stages to assess the effect of time since
immigration on overweight and obesity
after controlling for major covariates.
Coefficients under Model 1 (see Tables II
and III) show the unadjusted effect of each
of the indicator variables for time since
immigration on excess weight. Model 2
adds adjustments for birthplace, a proxy
measure for ethnicity, to assess whether or
not the relationship between time since
immigration and excess weight is due to
particular ethnic groups. Models 3, 4 and
5 add adjustments for demographic,
lifestyle and health variables which may
confound the relationship between immigration and weight. Only Odds Ratios and
p-values are reported. Regression analyses
were also conducted with BMI as a continMARCH – APRIL 1999

TABLE I
Prevalence of Excess Weight (BMI>25) and Mean BMI Scores Among
Immigrants Compared to Those Born in Canada for Both Males and Females
(N=11,818)
Time Since
Immigration

Total
Number
of Men

0 to 4 years

71

5 to 9 years

92

10 or more years

559

Born in Canada

4886

Total

5608

Prevalence
Mean
Total
Prevalence
of Excess
BMI
Number
of Excess
Weight
Score of Women
Weight
(weighted data)
(weighted data)
33.5%
23.3
86
17.1%
(3.7)
44.2%
25.1
107
31.0%
(3.8)
a
c
52.6%
25.8
618
42.1%e
(3.6)
59.3%b
26.2d
5399
37.4%f
(3.6)
6210

Mean
BMI
Score
22.7
(3.6)
23.6
(4.3)
24.8g
(4.3)
24.9h
(4.6)

a Difference in prevalence estimates between immigrant groups only, Chi square 18.86, 2df,
p<0.01
b Difference in prevalence estimates including Canadian-born group, Chi square 57.27, 3df,
p<0.01
c Difference in mean BMI scores between immigrant groups only, F=13.87, 2df, p<0.01
d Difference in mean BMI scores including Canadian-born group, F=19.55, 3df, p<0.01
e Difference in prevalence estimates between immigrant groups only, Chi square 37.99, 2df,
p<0.01
f Difference in prevalence estimates including Canadian-born group, Chi square 25.61, 3df,
p<0.01
g Difference in mean BMI scores between immigrant groups only, F=10.68, 2df, p<0.01
h Difference in mean BMI scores including Canadian-born group, F=9.30, 3df, p<0.01

uous measure, as well as logistic regressions
with obesity (BMI>27) and overweight
(25>BMI>27) separately. The results of
these analyses are consistent with the findings reported. Therefore, we only report
the findings for excess weight (BMI>25).
RESULTS
The prevalence of excess weight is quite
high for Canadian-born men and women
(Table I). Excess weight increases with the
length of time since immigration for both
sexes. In fact, among women, those who
immigrated ten or more years ago have a
higher prevalence of excess weight compared to those born in Canada. Mean BMI
scores show a generally similar pattern with
the exception of the last category (10 or
more years).
Initial analyses revealed a significant
interaction between gender and time since
immigration. Since men are, on average,
heavier and have a higher prevalence of
obesity than women,15,16 and the etiological
mechanism for obesity may be somewhat
different, we conducted separate analyses
for men and women. Table II reports the
results of the analyses for men only.
Although time since immigration was
found to be significantly related to excess
weight in men at the bivariate level, after

controlling for birthplace, the effect was
reduced to non-significance (Model 2).
The only birthplace variable significantly
related to excess weight was for those of
Asian origin. This suggests the possibility
that the effect of time since immigration
observed in Model 1 may be due to the
fact that Asian immigrants are less likely to
be overweight than others.
The results were different for women
(see Table III). Those who had been in
Canada for four years or less were significantly less likely to have BMI scores greater
than 25 kg/m2 than individuals born in
Canada. Moreover, this relationship persisted after controlling for place of birth,
demographic and lifestyle factors and
health conditions which may also affect
weight. The analysis also showed that
immigrants who had been in Canada for
ten or more years were more likely to be
overweight or obese than those born in this
country. However, this effect was reduced
to insignificance in model 4, suggesting
that the relationship could be accounted
for by smoking and physical activity.
Consistent with the analyses for men,
those who were born in Asian countries
were less likely to have BMI scores greater
than 25 kg/m2.
Further analyses (not shown) revealed
that the average BMI scores of Asian
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TABLE II
Logistic Regression of Overweight and Obesity (BMI>25) onto Time Since
Immigration, Place of Birth, Demographic, Lifestyle and Morbidity for Men
Aged 20 to 64 in the 1994 National Population Health Survey (N=5,608)
Variables

Model 1
ORs

Time Since Immigration
0 to 4 yrs
5 to 9 yrs
10 or more yrs
Born in Canada
Birthplace
US/Mexico
South America / Africa
Europe / Australia
Asia
Born in Canada
Age
20 to 29 yrs
30 to 39 yrs
40 to 49 yrs
50 to 59 yrs
60 to 64 yrs
Marital Status
Single
Divorced /Separated/ Widowed
Married
Education
Less than High School
High School
Post Secondary
Occupation
Professional
Skilled
Semi-skilled
Unskilled
Not working
Smoking
Current
Former
Never
Alcohol Consumption
Current
Former
Never
Physical Activity
Active
Moderate
Sedentary
Health Conditions
Diabetes
Heart Disease
High Blood Pressure
Arthritis
Stroke
Stomach Problems
Respiratory Problems

Model 2
ORs

0.39 ***
0.58 ***
0.75 ***
1.00

Model 3
ORs

Model 4
ORs

Model 5
ORs

0.78
0.99
1.05
1.00

0.79
1.08
0.92
1.00

0.82
1.13
0.94
1.00

0.84
1.17
0.99
1.00

0.96
0.78
0.97
0.25 ***
1.00

1.06
0.80
0.87
0.27 ***
1.00

1.04
0.78
0.84
0.28 ***
1.00

0.95
0.75
0.80
0.27 ***
1.00

1.00
1.42 ***
1.42 ***
1.26 ***
0.78

1.00
1.41 ***
1.41 ***
1.22 *
0.74 *

1.00
1.37 ***
1.37 ***
1.10
0.73 *

0.66 ***
0.73 **
1.00

0.66 ***
0.74 **
1.00

0.67 ***
0.74 **
1.00

1.00
0.82 *
0.82 *

1.00
0.79 **
0.79 **

1.00
0.80 **
0.80 **

1.00
1.03
0.81 *
1.03
0.88

1.00
1.07
0.84 *
1.08
0.94

1.00
1.06
0.85
1.06
0.90

0.83 **
1.21 **
1.00

0.83 **
1.20 **
1.00

1.13
1.00
0.69 *

1.15
1.00
0.71 *

1.05
0.96
1.00

1.05
0.95
1.00
1.30
1.19
2.67 ***
1.16
0.46
1.38
0.77

ORs=Odds Ratios
*** p<0.001, ** p<0.01, * p<0.05

immigrants were significantly lower than
those of immigrants from other countries
and of those people born in Canada. Since
this group appears to differ significantly
from the rest, the adjustment in the multivariate model may not be powerful enough
to control for differences between ethnic
groups. Stratified analyses both excluding
Asian immigrants and including only
respondents from this group were conducted (see Table IV). Since country of birth,
122

at least among men, has such a powerful
influence on weight, we have excluded
Canadian-born subjects from the analyses
shown in Table IV. The reference category
is immigrants who have been in the country for ten or more years. The results for
men suggest that time since immigration is
only a significant factor in predicting
excess weight among Asian males. Asian
men who have been in Canada for less
than five years prior to the survey were sig-
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nificantly less likely to have BMI scores
greater than 25 kg/m2 after adjusting for a
variety of possible confounding factors.
Interestingly, however, Asian men who
have been in Canada for five to nine years
were more likely to report excess weight
than Asian males who have been in
Canada for ten or more years. For women,
the effect of time since immigration is
essentially the same for both Asian immigrants and those from other countries. It is
important to note that there were not
enough cases of Asian immigrants in either
sample of men or women to test the full
model including health conditions (Model
5). However, a separate model adjusting
for health conditions did not affect the
results presented in Table IV.
DISCUSSION
Time since immigration is an important
correlate of overweight and obesity for
women regardless of ethnic origin, and for
men of Asian origin. Moreover, this effect
is not due to differences in weight attributable to other demographic, lifestyle and
health factors which are also significantly
related to body mass. Since we have (at
least partially) controlled for level of physical activity, the effect may be due to
increasing overall caloric intake or increasing proportion of calories from fat. 24
However, since exercise is notoriously hard
to measure, our indicator of physical activity may not be an adequate measure of energy expenditure. It will be important in subsequent work to replicate our findings
using both measures to assess the relative
contribution of each factor. Our results also
suggest that in order to better understand
the acculturation process, we must pay
attention not only to indicators like language spoken in the home, but also to
length of time since immigration. As well,
gender and country of birth (a proxy for
ethnic origin) appear to moderate the
impact of time since immigration on
weight. Further research should consider
how the effect of acculturation on weight
may vary by time, gender and ethnic origin.
Finally, subsequent work must also examine the discrepant finding observed among
Asian men. It is unclear why immigrants in
the five to nine year category would be
VOLUME 90, NO. 2

IMMIGRATION AND WEIGHT

more likely to report excess weight than
those in the ten or more year group.
Despite the intriguing implications of
this research, there are several important
limitations with these data which need to
be addressed in future research. First, this
study is cross sectional and therefore it is
not possible to assess whether individuals
are gaining weight the longer they live in
Canada. For example, differences may be
attributable to cohort effects. Longitudinal
data are required to confirm the findings
reported. Second, although we have controlled for birthplace, the measures available for analysis in this public use data set
were limited. Asia, for example, is a large
heterogeneous geographical area, as are
South America and Africa. Some immigrants have also lived in several different
countries prior to immigration to Canada,
thus lessening the importance of birthplace
as the only measure of cultural origin.
More precise measures of ethnic origin are
desirable to ensure that time since immigration is not confounded with other factors such as cultural practices. Finally,
although it has been found that self-reported height and weight are reasonably accurate, such data have been found to underestimate BMI when compared to actual
measurements, especially in obese
women.16,24 If so, then our estimates may
actually underestimate the relationship
between time since immigration and overweight and obesity. Adjustments to selfreported BMI have been suggested. 25
However, these adjustments appear arbitrary and are not based on a Canadian
population. A replication of this study with
measured anthropometric data could confirm the accuracy of our findings.
It is encouraging that recent female
immigrants are less likely to be overweight
and obese than those born in Canada. The
challenge for public health is to encourage
these women not to gain excess weight.
Educational programs targeted to new
immigrants on the health risks of being
overweight may provide one such mechanism to achieve this goal.
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Les documents sont acceptés en anglais ou en français. La page
deux doit comporter un bref résumé du texte, pas plus de 150
mots, écrit dans la même langue que l’article. Il est également
nécessaire de fournir une traduction professionnelle de l’abrégé.
Nous vous encourageons à écrire à la Rédaction, en vous priant d’envoyer des lettres aussi courtes que possible.
La Rédaction se réserve le droit de modifier les articles.
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