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ABSTRACT

We assessed the risk of overweight and obesity
for six large migrant groups in Switzerland. We
used population-based survey data form the
Swiss Migrant Health Survey 2010 and the Swiss
Health Survey 2007. The sample comprised per-
manent residents aged 17 - 64 years (n = 14,637).
Multivariate logistic regressions have been used
to estimate odds ratios (OR). Compared with
Swiss nationals, the odds of being obese were
1.97 times higher for Turkish nationals (CI-95
1.26, 3.07), 1.73 times higher for Kosovan na-
tionals (CI-95 1.09, 2.74) and 3.42 times higher
for Serbs (CI-95 2.28, 5.12). The chance of being
obese was not statistically different between
Swiss nationals and those from Portugal, Italy,
and Germany. The chance of being overweight
or obese (BMI 2 25) was higher for migrants than
for Swiss nationals. The respective odds were
1.54 times higher for nationals from Portugal
(CI-95 1.13, 2.11), 2.05 times higher for those
from Turkey (CI-95 1.50, 2.78), 2.67 times higher
for those from Serbia (CI-95 1.93, 3.68), 2.68
times higher for those from Kosovo (CI-95 2.01,
3.56), and 2.16 times higher for nationals from
Italy (CI-95 1.54, 3.02). We suggest that preven-
tive initiatives should take into account the spe-
cific needs of migrants as well as the needs of
persons with low education from all nationali-
ties.
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1. INTRODUCTION

Noncommunicable diseases, especially cardiovascular
diseases, cancer, and type 2 diabetes mellitus, currently

kill more people every year than any other cause of death.

Studies consistently show that overweight and obesity
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are associated with many health risks [1-5]. A healthy
body weight could help to reduce metabolic cardiovas-
cular risk factors, i.e. high blood pressure, plasma lipids,
and insulin resistance, and prevent major diseases such
as cardiovascular diseases and certain cancers [6]. The
reasons for overweight and obesity are complex, likely
involving genetics, family history, lack of energy balance,
environment, health conditions, medicines, emotional
factors, age, and interactions among these factors as well
as others not fully recognized [7,8]. Several studies find
that overweight and obesity are associated with social
characteristics such as education, socio-economic status
(SES) or ethnicity [9-16]. The latter may be particularly
important for countries with large migrant populations
such as Switzerland. In 2009, migrants accounted for 1.7
million people or 22% of the permanent resident popula-
tion of Switzerland [17]. Hence, migrants are an impor-
tant group and prevention campaigns may need to be
tailored to specific migrant groups and their needs.

A large body of literature on migration and health
suggests that cultural patterns shape physical activity,
body images, dietary intake and food preferences [18-24]
and therefore may be associated with weight status. Sev-
eral studies find that migrants have a higher prevalence
of overweight and obesity [11,14,16,25,26], other studies
come to the opposite conclusion [8,27]. Based on data of
the Swiss Health Survey (SHS), Marques-Vidal and col-
leagues have recently presented evidence that overweight
and obesity are unevenly distributed among migrants in
Switzerland. That is, some nationalities had a higher risk
of being overweight or obese than others as compared to
nationals of Switzerland [28]. SHS participants were
randomly selected within private households and com-
puter-aided telephone interviews were conducted in three
of the four official national languages of Switzerland
(German, French, and Italian). However, studies on mi-
grants which are based on SHS data are potentially bi-
ased. First, interviews of the SHS were carried out in
three national languages only. People who did not speak
any of these languages or people who had insufficient
language skills were excluded from the survey. Therefore,
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the SHS data may be biased for several reasons. The se-
lection process potentially favours nationals from coun-
tries with the same or similar languages as Switzerland.
It also favours migrants who are well-integrated, well-
educated and have been living in Switzerland for a long
period of time or even their entire life. Second, the SHS
study population was chosen by stratified random sam-
pling. None of the strata was referring to migration-spe-
cific properties, e.g. resident status or nationality. Con-
sequently, the number of subjects from most nationalities
other than Switzerland is quite low. The current study
used data from the Swiss Migrant Health Survey 2010
(SMHS). In contrast to the SHS, participants of the
SMHS were chosen by disproportional stratified random
sampling and interviewed in their respective native lan-
guages in order to reduce selection bias and to improve
migrant-specific sample characteristics. We estimated
odds ratios (OR) of overweight and obesity among mi-
grants in Switzerland as compared to nationals from
Switzerland.

2. METHODS
2.1. Study Population and Data

Data from the SMHS 2010 and the SHS 2007 was ob-
tained from the Swiss Federal Office of Public Health
(www.bag.admin.ch). The SMHS is a cross-sectional,
population-based telephonic survey which intends to
monitor health trends in a representative sample of mi-
grants and has been carried out in 2004 and 2010 so far.
Due to economic constraints, the SMHS is limited to a
selected number of nationalities. The core study popula-
tion 2010 comprised permanent residents from Portugal,
Turkey, Serbia and Kosovo (n = 1800). Participants aged
17 - 74 were chosen by stratified random sampling (gen-
der, country of birth, length of residence) from the data-
base of the central immigration information system. The
computer-aided telephone interviews were carried out in
Portuguese, Turkish, Serbian, Albanian, German, French
and Italian. Data of Swiss, German and Italian nationals
from the SHS 2007 were pooled with the SMHS data.
The SHS was first conducted in 1992 and is repeated
every five years. The 2007 sample included over 19,000
subjects aged 15 years or older. Participants were ran-
domly selected within private households and computer-
aided telephone interviews were conducted in German,
French and Italian. People who did not speak any of
these languages or people who had insufficient language
skills were excluded from the SHS. The pooled sample
represents 58.2% of the migrant population as well as
nationals from Switzerland. Of the 1.7 million migrants
in Switzerland, 17.0% are Italian, 14.9% are German,
12.0% are Portuguese, 5.4% are French, 3.6% are Spa-
niards, 6.9% are from Serbia, 4.1% are Turkish and 3.3%
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are Kosovan [29]. Migrants from France and Spain were
not included because of their small sample size in the
SHS. Since all interviews of the subjects in the pooled
sample were conducted in their respective native lan-
guage, selection bias due to insufficient language skills
has been mitigated—i.e. the selection process is less
likely to favor migrants who are well-integrated, well-
educated and have been living in Switzerland for a long
period of time. For the purpose of this study, the initial
sample was further narrowed down to include only sub-
jects 17 - 64 years old because only few migrants in the
initial SMHS sample were over 64 years old. The total
sample size amounts to 14,637. The sample size by na-
tionality and further characteristics of the pooled SMHS
and SHS sample is shown in Table 1.

2.2. Target Outcome, Predictor and
Covariates

Weight status, the target outcome of this study, was
derived from self-reported weight and height and the
respective body mass index (BMI) was calculated by
dividing the weight in kilograms by the square of height
in metres (kg/m?). Subjects were then assigned to the
categories normal weight (BMI < 25), overweight (25 <
BMI < 30) and obese (BMI > 30). For the primary pre-
dictor, the country of origin, the following nationalities
were considered: Portugal, Turkey, Serbia, Kosovo, Ger-
many, Italy and Switzerland. However, the use of nation-
alities to identify migrant groups has important limita-
tions because several migrant generations as well as sev-
eral cultural groups are combined in one category.

While cultural patterns shape physical activity, body
images, dietary intake and food preferences [18-24] the
influence of these cultural pattern may fade over time.
Several studies show that migrants often adopt the die-
tary practices of the host country [30-33]. Consequently,
overweight and obesity of migrants in Switzerland may
also be influenced by dietary acculturation [10]. In order
to control for potential acculturation effects, length of
time in Switzerland was added as a covariate. Further
covariates included: age, gender, socio-economic status
(SES) and dwelling zone (rural/urban). SES comprises
three indicators: education (basic, secondary, and univer-
sity), employment (economically active [no/yes]), and
housing situation (rooms per person).

2.3. Missing Data

Missing data were generally rare on all variables. For
the predictor and three covariates, no data were missing
and for the remaining covariates 0.6% or less of the data
were missing within each nationality. Missing data on
BMI, the dependent variable, amounted to 1.1% and
there were no substantial differences in the amount of
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Table 1. Frequency distribution and central tendency for variables in the sample of subjects aged 17 - 64 years by nationality (Swiss
Migrant Health Survey 2010 & Swiss Health Survey 2007)*.

Portugal Turkey Serbia Kosovo Germany Italy Switzerland
n=14,637 nor %or nor %or mnor %or nor %or nor %or nor %or nor %or
mean SD  mean SD mean SD  mean SD  mean SD  mean SD  mean SD
Sample size (n) (449) (644) (455) (648) (324) (369) (11,748)
Bmi class (%)°
Normal weight 256 58.1 373 59.5 250 55.5 380 60.8 230 71.4 180 49.0 7574 65.1
Overweight 129 292 194 309 138 30.7 199 318 81 252 131 357 3172 272

Obese 56 12.7 60 9.6 62 13.8 46 7.4 11 34 56 15.3 896 7.7
Age (years) 356 122 338 105 333 124 290 107 40.8 107 43.1 11.9 43.0 13.0
Gender (%)

Male 225 50.1 322 500 227 499 322 497 168 519 204 553 5390 459

Female 224 49.9 322 50.0 228 50.1 326 50.3 156 48.1 165 447 6358 54.1
Education (%)

Basic 251 559 259 402 139 306 303 468 5 1.5 92 249 868 7.4
Secondary 166  37.0 246 382 256 564 323 498 122 377 228 61.8 7463 635
University 32 7.1 139 216 59 13.0 22 3.4 197  60.8 49 133 3415  29.1

Economically active (%) 369 822 341 53.0 341 750 387 599 286 883 277 751 9364 79.7
H(‘E;‘i‘rﬁf/;g‘:;;‘;“ 11 06 12 05 L1 04 09 04 21 10 18 10 20 10
Dwelling zone (%)°
Urban dweller 351 782 570 885 375 824 484 747 248 765 308 83.5 7751 66.0
Rural dweller 98 21.8 74 11.5 80 17.6 164 253 76 235 61 16.5 3997 34.0
Length of residence (%)

<10 years 223 49.7 399 62.0 219 48.1 403 62.2 202 63.3 34 9.7

10 - 19 years 128 285 89 13.8 140 308 194 299 60 18.8 25 7.2

>20 years 98 21.8 156 242 96 21.1 51 7.9 57 179 290  83.1

*Figures refer to number of subjects and percentage or arithmetic mean and standard deviation within nationality; "Normal weight: BMI < 25; overweight: 25 <
BMI < 30; obese: BMI > 30; “Classification according to the Swiss Federal Statistical Office [44]. Urban areas include isolated cities (>10,000 inhabitants) and
urban agglomerations (>20,000 inhabitants); ‘Number of years passed since immigration to Switzerland (non-Swiss nationals only).

missing data between nationalities. Overall, 1% of the
data were missing. Our analysis of missing-value pat-
terns revealed no systematic relations between BMI and
the predictor or the covariates. We therefore assumed that
the data were missing completely at random (MCAR)
and applied listwise deletion which gives valid infer-
ences under this assumption [34].

2.4. Weighting and Standardization

The original expansion weights of the SMHS and SHS
take into account the different sampling strategies and
they take into account the number of non-responders by
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ranking ratio estimation. However, the age and gender
structure of migrant groups differs markedly from those
of Swiss nationals. On average, migrants are often much
younger than Swiss nationals and the proportion of males
as compared to females is higher among migrant groups.
Since BMI tends to increase with age and males have a
higher risk of having a BMI > 25 [35,36], all reported
rates were directly standardized to the European Stan-
dard Population in order to take account of the different
age and gender composition of migrants and Swiss na-
tionals [37]. The weighted, age- and gender-adjusted
rates cover the migrant and Swiss population aged 17 -
64 years.
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2.5. Statistical Analysis

We used STATA for all statistical analyses. We report
odds ratios (OR) for different nationalities from multi-
variate logistic regression models adjusting for age, gen-
der, SES, and dwelling zone. We also report correspond-
ing 95% confidence intervals (CI) and p-values. To in-
corporate information on the appropriate weights and
sampling units for correct variance estimation, all statis-
tical analyses were carried out using STATA’S command
for complex surveys (svy prefix). Statistical significance
was established at p < 0.05.

3. RESULTS

We found different prevalence rates of normal weight,
overweight and obesity between migrants and nationals
of Switzerland (Table 2): while 69.0% of Swiss nation-
als aged 17 - 64 years had normal weight, 73.7% of Ger-
man nationals had normal weight. The respective preva-
lence rates of normal weight for all other migrant groups
were lower: Portugal 53.9%, Turkey 49.9%, Serbia
45.6%, Kosovo 43.6% and Italy 50.2%. Compared with
Swiss nationals, all migrants—with the exception of
German nationals—had higher prevalence rates of over-
weight and obesity.

Multivariate analysis adjusting for age, gender, SES
and dwelling zone confirmed most of these initial results
(Table 3). Compared with Swiss nationals, the odds of
being obese (BMI > 30) was 1.97 times higher for Tur-
kish nationals. Similarly, we found that the odds of being
obese were 1.73 times higher for Kosovan nationals and
3.42 times higher for people from Serbia. The chance of
being obese was not statistically different between Swiss
nationals and those from Portugal, Italy, and Germany.
With the exception of German nationals, we found that
the chance of being overweight or obese (BMI > 25) was
higher for migrants than for Swiss nationals. The respec-
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tive odds were 1.54 times higher for nationals from Por-
tugal, 2.05 times higher for those from Turkey, 2.67
times higher for those from Serbia, 2.68 times higher for
those from Kosovo, and 2.16 times higher for nationals
from Italy.

The odds of being obese (OR = 1.04) or overweight or
obese (OR = 1.05) increased with age. Furthermore, we
found that women were less likely to be obese (OR =
0.81) or to have a BMI greater or equal to 25 (OR = 0.39)
than men. Education was also significantly associated
with body weight status. Subjects with secondary or uni-
versity degree were generally less likely to be above
normal weight than those with basic education. These
results were especially pronounced for the obesity group.
Subjects with a university degree were much less likely
to be obese than those with basic education (OR = 0.38).
With regard to their weight status, economically active
subjects did not differ from subjects who were not eco-
nomically active. The chance of being overweight or
obese was smaller for subjects who lived in more fa-
vourable housing situations (OR = 0.94). However, the
average number of rooms per person was not signifi-
cantly associated with obesity. Similarly, we found that
the odds of being overweight or obese are 1.25 times
higher for rural dwellers than for urban dwellers, whereas
the odds of being obese are not statistically different be-
tween those two groups.

Several studies show that migrants often adopt the
dietary practices of the host country [30-33] and that
their risk of obesity and overweight increases with in-
creasing duration of residence [10,38]. Consequently,
migrants in Switzerland may also be influenced by die-
tary acculturation. In order to control for potential accul-
turation effects, length of time in Switzerland (years) was
added as a covariate to the model discussed above and
the model was re-estimated using migrant data only. How-
ever, length of time in Switzerland had no statistically

Table 2. Adjusted BMI classification of subjects aged 17 - 64 years by nationality®.

Normal weight® Overweight® Obese®
n= 14,637

% 95% CI° % 95% CI* % 95% CI°

Portugal 53.9 47.7, 60.1 32.7 26.8, 39.1 13.4 9.8, 18.1
Turkey 49.9 43.4,56.4 334 27.7,39.7 16.7 11.8,23.3
Serbia 45.6 38.6,52.8 314 25.2,38.2 23.0 17.2,30.1
Kosovo 43.6 36.7,50.7 42.0 34.6,49.7 14.4 9.8,20.8
Germany 73.7 66.2, 80.1 22.4 16.5,29.6 3.9 1.9,7.8
Italy 50.2 45.5,57.9 38.7 31.5,46.5 11.1 8.0,15.2
Switzerland 69.0 67.9,70.0 244 234,254 6.6 6.1,7.2

"Data was weighted using the Swiss Migrant Health Survey 2010/Swiss Health Survey 2007 weights and adjusted for age and gender; "Normal weight: BMI <
25; overweight: 25 < BMI < 30; obese: BMI > 30; “95% CI: 95% confidence interval.
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Table 3. Multivariate logistic regression of factors associated with weight status, subjects aged 17 - 64 years®.

Obesity” Overweight & obesity”
n=14,637
OR°® p value 95% CI* OR° p value 95% CI*
Nationality
Switzerland 1.00 Reference 1.00 Reference
Portugal 1.47 0.091 0.94,2.31 1.54 0.007 1.13,2.11
Turkey 1.97 0.003 1.26,3.07 2.05 0.000 1.50,2.78
Serbia 3.42 0.000 2.28,5.12 2.67 0.000 1.93,3.68
Kosovo 1.73 0.021 1.09,2.74 2.68 0.000 2.01,3.56
Germany 0.65 0.258 0.30,1.38 0.78 0.158 0.55,1.10
Italy 1.40 0.087 0.95,2.06 2.16 0.000 1.54,3.02
Age (years) 1.04 0.000 1.03, 1.05 1.05 0.000 1.04,1.05
Gender
Male 1.00 Reference 1.00 Reference
Female 0.81 0.013 0.68, 0.96 0.39 0.000 0.35,0.43
Education
Basic 1.00 Reference 1.00 Reference
Secondary 0.63 0.000 0.50, 0.81 0.72 0.000 0.60, 0.86
University 0.38 0.000 0.28,0.52 0.61 0.000 0.50, 0.74
Economically active
No 1.00 Reference 1.00 Reference
Yes 0.91 0.317 0.77,1.09 1.14 0.054 1.00, 1.30
Housing situation (rooms/person) 0.95 0.259 0.87, 1.04 0.94 0.019 0.89, 0.99
Dwelling zone
Urban dweller 1.00 Reference 1.00 Reference
Rural dweller 1.09 0.364 0.91,1.30 1.25 0.000 1.12,1.39

“Data was weighted using the Swiss Migrant Health Survey 2010/Swiss Health Survey 2007 weights and adjusted for age and gender; bObesity: BMI > 30;
overweight & obesity: BMI > 25; “OR: odds ratio; *95% CI: 95% confidence interval.

significant association with weight status (results not
shown).

4. DISCUSSION

So far, population-based studies of the prevalence of
overweight and obesity in Switzerland have been based
mainly on data of the SHS [28]. However, the SHS data
have limitations with regard to the study of migrants.
First, interviews are only carried out in German, French
and Italian. Second, the sampling process does not in-
clude any migrant-specific characteristics, e.g. country of
origin. Consequently, the SHS data potentially favours
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well-integrated, well-educated and well-assimilated mi-
grants and potentially omits vulnerable groups of mi-
grants. The present study attempted to minimize selec-
tion bias by pooling data from the SMHS 2010 with data
from the SHS. Since all interviews of participants in the
pooled sample were conducted in their respective native
langue, selection bias due to insufficient language skills
has been mitigated.

Compared to Swiss nationals, migrants from Portugal,
Turkey, Serbia, Kosovo and Italy had a higher risk of
overweight or obesity as compared to normal weight. In
contrast, German and Swiss nationals did not signifi-
cantly differ in their weight status. This finding is in
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agreement with previous studies which studied migrants
in Austria and Switzerland [25,26,28]. However, these
studies were referring to nationals of the former Republic
of Yugoslavia and were not able to differentiate between
Serbs and Kosovans.

Similarly, studies reported that overweight is more
common among Turkish migrants as compared to the
Dutch or Swedish population [14,16].

The highest risk of overweight/obesity was found for
migrants from the Kosovo and Serbia while migrants
from Serbia had the highest risk of obesity. German and
Portuguese nationals always exhibited the lowest risk of
overweight and obesity with regard to all other non-
Swiss nationals and Turkish nationals were in-between
Portuguese nationals and nationals form Serbia and Kos-
ovo. Substantial differences in the risk of over-weight/
obesity and obesity exist between Swiss nationals and
migrants which cannot be attributed to age, gender,
socio-economic status, dwelling zone or differences in
the demographic structure of the migrant and host popu-
lation since we adjusted for these factors. Moreover our
results suggest that differences in weight status between
migrant groups and host population may be quite persis-
tent. Unlike many other studies [13,27,39-41], we did not
find that acculturation (length of residence) was signifi-
cantly associated with weight status. That is, migrants in
Switzerland seem to preserve their dietary practices.

This study has several limitations. First, data on BMI
is derived from self-reported weight and height; respon-
dents tend to overestimate their height and underestimate
their weight, leading to under-reporting of BMI values
[42,43]. Second, the limitations of the SMHS data did
not allow a detailed investigation of the sources which
structured the differences in the reported odds of over-
weight and obesity. Future studies may therefore want to
focus on differences in dietary intake or food preferences
between migrants and host country population.

In sum, our findings suggest that the risk of over-
weight and obesity among migrants from Portugal, Tur-
key, Serbia, Kosovo and Italy is higher as compared to
Swiss nationals. Furthermore the risk of overweight and
obesity is also substantially higher for persons with low
education levels. Preventive strategies and initiatives
should take into account the specific needs of migrants
and individuals with low education, i.e. flyers and media
messages should be translated into the native languages
of the most prevalent migrant groups and the central
messages should be clear and easy to understand.
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