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Abstract

Obijectives: The multicultural study aims at examining Dietary Change (Dietary Behaviour Change and Dietary Belief Change) of English, French and
Chinese speaking immigrants in Ottawa and Gatineau, Canada, and identifying demographic factors that correlate with the change and impact the change.

Materials and Methods: In total, 810 immigrants of the three language sub-groups were recruited by purposive-sampling. Using self-reports, respondents
answered questions regarding Behaviour Change and Belief Change in Nutritional Food Consumption and Junk and Processed Food Consumption, and
Demography in Multicultural Lifestyle Change Questionnaire of English, French or Chinese version. Percentage, significance of difference, correlation, regression
and factor analysis were performed respectively to analyze the data in Dietary Change.

Results: Immigrants of different gender, language and category sub-groups exhibited different rates in nutritional food and junk and processed food
consumption changes, increasing and decreasing rates in consumption of different nutritional foods, increasing and decreasing rates in consumption of different
junk and processed foods, and rates in nutritional food and junk and processed food belief changes. However, no statistical difference between the rates,
except significant differences between increasing and decreasing rates of different category sub-groups in consumption of different nutritional foods and
consumption of different junk and processed foods. Dietary Change (Dietary Behaviour Change + Dietary Belief Change) was correlated positively with
Speaking Languages, Age and Religion, and Dietary Behaviour Change was correlated negatively with Religion. Speaking Languages, Age and Religion
significantly impacted Dietary Change, and Religion significantly impacted Dietary Behaviour Change. Speaking Languages and Age significantly impacted
Dietary Belief Change. One factor (factor one: dietary behaviour change factor) significantly influenced Dietary Change. Other factor (factor two: dietary
belief change factor) did not significantly impacted Dietary Change.

Conclusion: Immigrants of different sub-groups in Canada experienced different Dietary Change. Religion was a main factor influencing Dietary Change.
Speaking Languages and Age were important factors impacting Dietary Belief Change. Acculturation was a relating factor contributing Dietary Change. Data
of immigrant dietary change can provide evidence for dietetic health policy-making and policy-revising in Canada.

INTRODUCTION

Nutrition is considered a key lifestyle contributor in reducing
or causing chronic diseases [1,2]. A healthful diet is an essential
component maintaining and improving health [3]. Immigrants
could have higher rates of mortality and morbidity linked to
nutrition-related non communicable diseases in most host
countries [4], because immigrants are at risk of poor nutrition due
to economic/adaptive factors such as different food preferences

Statesboth adopted western-style hamburger and ate traditional
evening meals [13]. Similarly, many of Canadian immigrants
consumed more Canadian convenience food, but also ate
traditional aliment. For instance, Chinese immigrants in Canada
consumed both pizzas and Chinese Dumplings (jiaozi) [14].
Especially, immigrants from non-Western countries consumed
healthier diets before arrival in Canada, but they could eat more
unhealthy food after arrival in the host country [15].

and customs, special needs, language barriers, and acquisition of
unhealthy lifestyles [5-7].

Usually, immigrants to move to western countries have arisen
important modifications in dietary pattern and practices, food
preparation habits, dietary and nutritional beliefs after arrival in
the host countries according to the availability of food and dietary
acculturation [8-11], but they could both adopt some of new
dietary practices in the countries and maintain some of traditional
dietarypractices [12]. For example, Asian immigrantsthe United

Yet, no study examined dietary change of Canadian English,
French and Chinese speaking immigrants simultaneously
enabling a direct comparison in differences.

English speaking immigrants represent one of the largest
ethnic or cultural immigrant sub-groups in Canada and are the
largest immigrant sub-groups in the Ottawa (Ontario)- Gatineau
(Québec) region [16,17]; while French speaking immigrants
are one of principal ethnic immigrant groups in Québec and
the second largest immigrant sub-group in the region [16-18].

Cite this article: Tang N (2015) Dietary Change of English, French and Chinese Speaking Immigrants in Ottawa and Gatineau, Canada. J Hum Nutr Food Sci

3(3): 1064.


https://core.ac.uk/display/81291531?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Tang (2015)
Email: tang0139tang@flinders.edu.au,;nt920000@yahoo.com

@SCiMedCentra]

Chinese speaking Canadians have constituted the largest ethnic
immigrant sub-group entering Canada, one of the fastest-growing
sub-groups in Canada since 1987 and the fourth largest sub-group
following Arabic speaking immigrants in the Ottawa- Gatineau
region [17,19,20].

The main objectives of this study were to explore the
differences in Dietary Change (Behaviour Change and Belief
Change in consumption of Nutrition Foods and Junk and
Processed Foods) among different sub-groups of immigrants as
well as to explore the relationships between Dietary Dependent
Variables(Dietary Behaviour Change and Dietary Belief Change)
and Demographic Independent Variables (Mother Tongue,
Speaking Languages, Age, Gender, Category of Immigration,
Primary Occupation, Religion and Income). The explorations
show far-reaching significance in multicultural health research,
nutritional improvement, health policy-making and health
promoting program in Canada.

ETHICAL APPROVAL

The immigrant dietary change study was part of a
multicultural lifestyle change research project that was approved
by Social and Behavioural Research Ethics Committee, Flinders
University in Australia in 2010 and by Office of Research Ethics
and Integrity, University of Ottawa in Canada in 2014.

MATERIALS AND METHODS
Survey methods

English, French and Chinese speaking immigrants at Adult
Educational Centres/Schools, Christian Community Churches
and Residential Communities in Gatineau and Ottawa of Canada
were identified as the target population of this multicultural
study. Random sampling was deemed impracticable for the study
and could be biased because immigrant status of three language
sub-groups could not be identified effectively according to the
sampling criteria. Purposive-sampling method was applied in the
study to recruit qualified immigrant participants [21,22].

Immigrants of the first generation in Ottawa and Gatineau
were defined as the participants in the multicultural study,
who must have been 18 years or older, have resided in
Ottawa or Gatineau one year or more, and had been 16 years or
older when they arrived in Canada, for controlling confounders of
the immigrant dietary change study as far as possible. In total, 810
qualified participants (278, 268 and 264 subjects respectively for
English, French and Chinese immigrants) were recruited to the
study. All participants answered questions relating to Dietary
Change and Demography in a Multicultural Lifestyle Change
Questionnaire of English, French or Chinese version developed
by the authors, with all responses self-reported. The Multicultural
Lifestyle Change Questionnaire was demonstrated by a pilot-test
in the three immigrant sub-groups to have high validity (Pearson
correlation coefficient r= 0.435 > satisfactory value 0.40) [23,24],
and reliability (alpha coefficient a=0.754 > satisfactory value
0.70) before the multicultural study [25,26].

Dietary change included dietary behaviour change and
dietary belief change (dependent variables). Dietary behaviour
change contained Nutritional Food and Junk and Processed Food
Consumption Changes, Increasing and Decreasing Consumption

in Different Nutritional Foods, and Increasing and Decreasing
Consumption in Different Junk and Processed Foods. Dietary
belief change comprised Nutritional Food and Junk and Processed
Food Consumption Belief Changes.

Nutritional Food and Junk and Processed Food
Consumption Changes: Nutritional Food and Junk and
Processed Food Consumption Changes were identified based on
the response choices of questions in nutritional food consumption
and junk and processed food consumption in the Multicultural
Lifestyle Change Questionnaire. Nutritional Food consumption
question was “Since arrival in Canada, did your consumption of
the nutritional foods (i.e. lean meat, fish, chicken, seafood, egg,
fresh fruit and vegetable, etc) change each week?”. The options
of this question were as follows: “A. Changed, go to questions
below”, “B. Not changed”, and “C. Do not know”. The respondent
was identified experiencing nutritional food change if choosing
option “A”. Junk and Processed Food consumption question was:
“Since arrival in Canada, did your consumption of the junk and
processed foods (i.e. fat meat, fried foods, canned foods, high-
sugar fruit juices, etc.) change each week?”. The options of this
question were as follows: “A. Changed, go to questions below”, “B.
Not changed”, “C. Do not know”. The respondent was identified
experiencing junk and processed food change if choosing “A”.

Increasing and decreasing consumption in different
Nutritional Foods: Increasing and decreasing consumption
in different Nutritional Foods were identified according to the
response choices of two questions- “Since arrival in Canada,
which nutritional foods did you increase consuming each
week?” and “Since arrival in Canada, which nutritional foods
did you decrease consuming each week?”. The response options
of multiple-choice of 21 nutritional foods for both of the two
questions were as follows: “a. Lean meat”, “b. Beef”, “c. Chicken”,
“d. Fish”, “e. Shrimp”, “f. Egg”, “g. Honey”, “h. Low-fat milk”, “i.

Yogurt”, “j. Tofu”, “k. Rice”, “l. Pastes”, “m. Oatmeal”, “n. Maize”, “o.

Potato”, “p. Sweet potato”, “q. Fresh vegetable”, “r. Fresh fruit”, “s.
Natural fruit juices”, “t. Tea” and “u. Other”.

Increasing and decreasing consumption in different
Junkand Processed Foods: Increasing and decreasing
consumption in different Junk and Processed Foods were
identified according to the response choices of two questions -
“Since arrival in Canada, which junk and processed foods did you
increase consuming each week?” and “Since arrival in Canada,
which junk and processed foods did you decrease consuming each
week?”. The response options of multiple-choice of 14junkand
processed foods for both of the two questions were as follows:“a.
Fatty”, “b. Fried foods”, “c. Pickled vegetable”, “d. Salted meat”,
“e. Sausage and dried meat”, “f. Chips, biscuits, instant noodles”,
“g. Canned foods”, “h. High-sugar cakes and desserts”, “i. Candy

» o« » o«

and chocolate bars”, “j. Soft drinks and colas”, “k. High-sugar fruit

juices”, “l. Ice cream and popsicle”, “m. Coffee with sugar” and “n.
Others”.

Nutritional Food and Junk and Processed Food
Consumption Belief Changes: Nutritional Food and Junk and
Processed Food Consumption Belief Changes were identified
according to the response choices of questions in nutritional
food belief change and junk and processed food belief change
in the Questionnaire. The questions of nutritional food belief
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change included question one -“Before arrival in Canada, which
of these statements best describes your belief with regards to
nutritional foods?”, and question two -“Since arrival in Canada,
which of these statements best describes your belief with
regards to nutritional foods?”. The response options for both
of the two questions were as follows: “A. The above mentioned
nutritional foods can very strongly promote health”, “B. The
above mentioned nutritional foods strongly promote health”, “C.
The above mentioned nutritional foods promote health”, “The
above mentioned nutritional foods somewhat promote health”.
“E. The above mentioned nutritional foods less than somewhat
promote health”, “F. The above mentioned nutritional foods not
promote health”, and “G. Do not know”. The questions of junk and
processed food belief change included question one - “Before
arrival in Canada, which of these statements best described your
belief with regards to junk and processed foods?”, and question
two - “Since arrival in Canada, which of these statements best
describes your belief with regards to junk and processed foods?”.
The response options for both of the two questions were as
follows:“A. The above mentioned junk and processed foods have
very strongly adverse effects on health”, “B. The above mentioned
junk and processed foods strongly adverse effects on health”, “C.
The above mentioned junk and processed foods adverse effects
on health”, “D. The above mentioned junk and processed foods
somewhat adverse effects on health”, “E. The above mentioned
junk and processed foods less than somewhat adverse effects on
health”, “F. The above mentioned junk and processed foods no
adverse effect on health”, and “G. Do not know”. The respondent
was identified experiencing nutritional food belief change and/
or junk and processed food belief change if there were different
choices in the options of two questions except option “G” (i.e.
picking option “A” for question one and choosing option “B” for
question two).

Immigrant status: Immigrant status of English or French
or Chinese speaking subjects was identified by the response of
“Original Country” question in the Questionnaire- “What is your
country of origin?”.

Demographic characteristics: Demographic characteristics
(independent variables) of the study population were identified
according to the response choices of demographic questions
relating to “Mother Tongue”, “Speaking Language”, “Age”,

» o«

“Gender”, “Marital Status”, “Category of Immigration”, “Duration
of Residence”, “Education”, “Employed Status”, “Employed Status”,

» o«

“Occupation”, “Religion” and “Income” in the Questionnaire.
Statistical methods

Percentage: Rates of the Total Sample, the Gender (Man and
Woman) Sub-groups, the Language (English, French and Chinese
speaking) Sub-groups and the Category (Principal Applicant
Immigrant, Spouse and Dependant Immigrant, Family Class
Immigrant, Other / Refugee Immigrant)Sub-groups in Dietary
Change were respectively calculated and presented in Table 1,
2, 3, 4, which included (1) Rates in Nutritional Food and Junk
and Processed Food Consumption Change, (2) Increasing and
Decreasing Rates in Consumption of Different Nutritional Foods,
(3) Increasing and Decreasing Rates in Consumption of Different
Junk and Processed Foods, and (4) Rates in Nutritional Food and
Junk and Processed Food Belief Change.

Significant level: Chi-square tests were performed to test if
there were significant differences between the rates of different
sub-groups in Dietary Change. The results were presented Table
5.

Multivariate analysis: Following the descriptive analysis,
correlation analysis was performed to test whether there were a
correlation between the independent variables - Mother Tongue,
Speaking Languages, Age, Gender, Category of Immigration,
Primary Occupation, Religion and Income, and the dependent
variables - Dietary Change (Dietary Behaviour Change +
Dietary Belief Change) and Dietary Behaviour Change. Then,
multiple linear regression analysis was used to determine if the
independent variables had significantly impacted the dependent
variables. The results were presented Table 6.

Factor analysis: Finally, factor analysis of two independent
variables (Mother Tongue and Category of Immigration) and
three dependent variables (Nutritional Food Consumption
Change, Junk and Processed Food Consumption Change, and
Dietary Belief Change)was executed respectively to assess how
many factors were significantly impacted Dietary Change and
which factor was the most significant factor influencing the
change. The results were presented respectively Figure 1, 2, and
Table 7.

Table 1: Rates of Total Sample and Different Immigrant Sub-groups in Nutritional Food and Junk and Processed Food Consumption Change.

Dietary Change
Item “Rate in nutritional food  Rate in junk and processed food
consumption change % consumption change %

Total sample (810) 92.75 91.85

Immigrant men (411) 91.93 93.19
Gender sub-groups ;

Immigrant women(399) 92.98 90.48
L b English immigrants (278) 94.60 95.68
g:gf;l:ge S0 Erench immigrants (268) 86.57 84.33

Chinese immigrants (264) 95.83 95.46

Principal Applicant immigrants (193) 91.71 91.71

Spouse and Dependent immigrants (193) 94.82 90.57
Category sub-groups . ; .

Family Class immigrants (354) 91.24 90.11

Other (Refugee) immigrants (70) 84.29 88.57

Notes: "Change rate in nutritional food consumption= change subjects / sampled subjects x 100%.
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Table 2: Increasing and Decreasing Rates of Total Sample and Different Immigrant Sub-groups in Consumption of Different Nutritional Foods.
Lean Meat Beef Chicken Fish Shrimp Egg Honey
“In- De- In- De- In- De- In- De- In- De- In- De- In- De-
Item creas- creas- creas- creas- creas- creas- creas- creas- creas- creas- creas- creas- creas- creas-
ing ing ing ing ing ing ing ing ing ing ing ing ing ing
rate % rate % rate % |rate % rate % rate % rate % rate % rate % rate % rate % rate % rate % rate %
Total sample (810) 33.09 | 19.63 | 51.11 | 20.25 | 38.15 | 29.75 | 49.26  13.70 | 43.33 10.62 | 29.01 26.67 9.51 | 16.17
Gender I(Tfi‘)grantme“ 3431 1800 57.66 1655 41.61 2701 47.69 1630 4039 11.44 2749 2457 852  15.09
sub- :
groups mmigrant 31.83 2130 44.36 2406 3459 3258 50.88 11.03 4501 977 3058 2882 1053 17.29
women (399)

English immi-

28.06 2230 | 52.52 | 24.46 3525 1295 5899 | 1043 5432 | 935 | 27.34 2158 935 | 17.99
Lan- grants (278)

guage French immi-

sub- grants (268)

groups  Chinese immi-
grants (264)

Principal Appli-
cantimmigrants  38.34 | 14.51  62.69 @ 15.03 4093 2798 4819 1451 | 4145 1192 | 2694 21.76 8.81  13.99
(193)

Spouse and De-
pendentimmi- = 32.64 | 16.06 @ 50.26 | 18.13 | 36.27 | 30.57  49.74  14.51 4456 1244 3212 29.02 | 984 2435

28.36 |« 12.69 47.76 | 15.67 51.49 | 4590 @ 21.64 | 2537 1530 | 13.81 @ 25.00 22.01 | 10.07 821

43.18  23.86 | 56.06 = 20.45 | 27.65 42.05 | 67.05 530 | 60.23 871 | 3485 36.74 | 9.09 @ 2235

Cat- grants (193)
egory Family Class im-
sup- MW 31.07 2514 | 4831 2429 3559 | 33.62 5452 1158 4944 960 | 29.10 3051 11.02 | 12.99
migrants (354)
groups
Other (Refugee) | 5 00 1571 3571 2000 4857 1286 2429 2000 1429 714 2571 1429 286 1571
immigrants (70)
Low-Fat Milk Yogurt Tofu Rice Pastes Oatmeal Maize
In- De- In- De- In- De- In- De- In- De- In- De- In- De-
Item creas- creas- creas- creas- creas- creas- creas- creas- creas- creas- creas- creas- creas- creas-
ing ing ing ing ing ing ing ing ing ing ing ing ing ing
rate % | rate % rate %  rate % | rate % | rate % | rate %  rate % | rate % | rate % | rate % | rate % rate % | rate %
Total sample (810) 4074 | 753 5506 691 | 2728 17.78 39.01 | 28.64 1951 23.09 | 2247 580 1444 | 1840
Gender I(Tfl“)gra“t MeN 3917 | 754 | 5012 876 @ 29.20  14.60 47.45 2603 1849 2238 1971 @ 6.08 1387 1873
sub- :
groups Mmmigrant 4236 752 6015 501 2531  21.05 3033  31.33 | 20.55 | 23.81 | 2531 551 1504 18.05

women (399)
English Immi-
grants (278)
Lan- French immi-
guage grants (268)

50.00 | 899 | 64.03 | 683 | 3741 576 | 4748 9.71 | 1295 1583 | 1619 4.68 1511 | 13.31

18.66 | 896 | 3843 | 821 | 16.79 410 | 53.73 1231 2239 1791 | 10.07 4.48 1045 | 1791

sub- Chinese immi-

groups  grants (264) 5341 455 6439 568 | 2727 | 4432  15.15 | 65.15 | 2348 3598 | 41.67 833 | 17.80 24.24
Principal Appli-
cant immigrants  42.49 | 7.25 | 49.22  7.77 | 30.57 @ 20.73 4093  33.68  16.58 2435  20.21 829 | 1244 2176
(193)

Spouse and De-
pendent immi- 44.56 7.77  63.21 @ 4.66 | 2487 | 19.17 | 37.82 33.68 | 23.83 | 21.76 @ 29.02 4.66 17.10 @ 20.73

esory grants (193)
sub-

groups

Cat-

Family Class Im-
migrants (354)

Other (Refugee)
immigrants (70)

4322  6.78 | 5791 @ 7.34 | 2881 1864 | 3531 2571 1723  23.16 | 2316 537 | 14.69 16.38

12.86 | 1143 | 3429 | 857 | 1714 | 143 5571 | 1571 | 27.14 | 22.86 | 7.14 429 | 1143 | 12.86

Potato Sweet Potato | Fresh Vegetable |  Fresh Fruit Natural Fruit Juices Tea
In- De- In- De- In- De- In- De- In- De-
Item creas- | creas- creas- @ creas- | creas- | creas- | creas- creas- | Increasing rate Decreasing creas- | creas-
ing ing ing ing ing ing ing ing % rate % ing ing
rate % | rate % | rate % | rate % rate % | rate % | rate % | rate % rate % rate %
Total sample (810) 20.37 | 19.38 | 28.02 1198 | 49.63 @ 31.73 | 49.88 34.32 20.62 18.52 15.80 @ 18.52

J Hum Nutr Food Sci 3(3): 1064 (2015) 4/] 3



Tang (2015)

Email: tang0139tang@flinders.edu.au,;nt920000@yahoo.com

@SCiMedCentra]
Gender I[I:l“i‘)grantmen 1971 | 17.27 2238 1192 4696 1509 4842 3455 23.60 17.03 1727  20.92
sub- :
groups [mmigrant 21.05 | 21.55 | 33.83 | 12.03 | 52.38  17.29 51.38 34.09 17.54 20.05 1429 | 16.04
women (399)
Englishimmi-— ) o) 1475 3345 899 4101 47.84 4388 4640 21.22 15.47 16.55 | 20.86
L grants (278)
an- . .
guage Lrenehimmi- o000 1604 19078 | 1343 | 2761 3545 2761 4291 19.78 12.69 209  19.40
cub- grants (268)
groups Chineseimmi- g0, oo co | 3068 1364 8106 1098 7879  12.88 20.83 27.65 985  15.15
grants (264)
Principal Appli-
cantimmigrants 19.69 1554 @ 2539 1192 5285 29.02 52.33 @ 30.57 21.24 22.28 16.58 | 18.13
(193)
Spouse and De-
c pendentimmi- | 21.76  22.28 3472  10.88 4922 33.68 5078  35.23 26.94 16.06 17.62 | 19.17
at- grants (193)
egory Family Class im-
sup- MW 20.62  19.49 | 2825 | 10.73 53.67 | 30.51 | 52.82  34.46 17.23 20.34 14.69 | 17.80
migrants (354)
groups
Other (Refugee) | 1 1) 5143 1571 | 2143 2000 4000 2571 4143 18.57 571 1429 2143
immigrants (70)

Notes: ‘Lean meat increasing rate = lean meat increasing subjects / sampled subjects x 100%.

Table 3: Increasing and Decreasing Rates of Total Sample and Different Immigrant Sub-groups in Consumption of Different Junk and Processed Foods.

. . Sausage and Chips, Biscuits and Instant
Fatty Fried Foods @ Pickled Foods | Salted Meat Dried Meat Noodles
N De- In- De- In- De- In- De- In- De-
Item Increas- . :
v creas- creas- creas- | creas- creas- creas- creas- creas- creas- Increasing Decreasing
rate % ing ing ing ing ing ing ing ing ing rate % rate %
ate % rate % |rate % rate %  rate % rate % rate % rate % rate % rate %
Total sample (810) 32.84 29.51 | 48.64 | 23.70 @ 16.54 | 30.12 8.64 33.33 | 28.64 | 20.25 55.19 13.21
Gender | Tmigrant 4336 | 2384 4842 2433 1776 3017 925 | 3285 2895 20.19 54.01 13.14
b men (411)
sub- ;
groups | mmigrant 2331 3534 4887 23.06 1529 3008 802 3383 2832 2030 56.39 13.28
women (399)
Englishimmi- - 5c o1 1871 | 4748 2554 2590 1481 1115 2842 2950 1655 56.83 17.27
Lan- grants (278)
guage Frenchimmi-— . ) 1004 3881 1903 1231 2090 1007 2910 2612  17.91 38.81 8.58
sub- grants (268)
roups i immi-
STOUPS (Chinese immi- 151 5455 5985 2652 1098  50.00 455 4280 3030 2652 70.08 13.64
grants (264)
Principal Ap-
plicant immi- 33.68 29.53 5285 | 21.24  19.17 @ 27.98 7.77 33.16 © 20.21 | 25.39 57.51 13.47
grants (193)
Spouse and
Dependent 3368 | 30.05 5233 2280 1658 3472 1295 3523 3005 20.21 56.48 12.44
immigrants
Cat-  (193)
egory  Family Class
sub- immigrants 27.40 31.36 | 46.33 | 26.84 1582 | 30.51 6.50 33.05 | 3249 | 18.64 57.91 14.41
groups | (354)
Other (Refu-
gee) immi- 55.71 18.57 | 38.57 | 17.14 12.86 @ 21.43 10.00 30.00 28.57 14.29 31.43 8.57
grants (70)
High Sugar  Candy and Choc-| Soft Drinks and 'High-Sugar Fruit| Ice Cream and Coffee with
Canned Foods . .
Cakes olate Bars Colas Juices Popsicle Sugar
De- In- De- In- De- In- De- In- De- In- De- In- De-
Item Increas-
ing creas- | creas- @ creas- creas- @creas- creas- @ creas- creas- creas- creas- creas- creas- & creas-
rate % ing ing ing ing ing ing ing ing ing ing ing ing ing
° rate% rate% |rate% rate% rate%  rate%  rate% rate% rate% | rate%  rate% rate% rate %
Total sample (810) 15.56 16.3 48.02 | 15.43 | 39.14 | 14.57 | 13.21 | 22.72 | 12,59 | 2790 | 14.81 @ 20.12 49.63 8.40
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Gender ﬁ’:‘gfg 1849 1582 4453 | 1630 @ 33.09 1436 13.87  20.44 | 1290 2871 13.14 2117 | 5791  9.00
sub- 3
groups | Mmmigrant 253 1679 51.63 14.54 4536 1479 1253 2506 1228 27.07 1654 19.05 4110 7.77
women (399)
Englishimmi- ) 1o 1799 5072 | 1475 4245 1511 683 6619 540 2626 1799 1871 57.55 1043
L grants (278)
an- . .
guage renchimmi-t' 0 0 858 | 3881 1343 2724 1157 1754 1978 2351 2164 1530  17.91 3097 672
cub- grants (268)
groups Chimeseimmi- |, oo 000 c4cc 1818 4773 705 553 2197 909 | 27.65 1098 2386 6023 7.95
grants (264)
Principal Ap-
plicantimmi- =~ 19.69 | 17.62 4611 1451 2850 1347 1347 2435 1140 2798 1088 22.80 6477 7.77
grants (193)
Spouse and
Dependent 1451 17.62 5130 1658 @ 47.15 17.62 1554 2487 1554 2539  17.62 2021 4715 570
Cat- immigrants
egorys (193)
Sub-  |Family Class
groups immigrants 1328 1667 4915 | 1610 @ 4153 13.84 1073  20.06 | 9.04 3051 13.84 1893 | 47.18 9.32
(354)
Other (Refu-
gee) immi- 1857 7.4 3857 | 1143 | 3429 1286 1857 2571 | 2571 2143 2286 1857 | 27.14  12.86
grants (70)

Notes: ‘Fatty increasing rate = fatty increasing subjects / sampled subjects x 100%.

Table 4: Rates of Gender and Language Sub-groups in Nutritional Food and Junk and Processed Food Belief Change.

Nutritional Food Consumption Belief Junk and Processed Food Consumption Belief
Increasing rate  Decreasing rate f;c;‘fe a]il:ﬁ ;?lt; Decreasing rate % of
Item ‘Change % of “Nutritional % of “Nutritional Change P:ocesse d Food “Junk and Processed
rate % Food Can Food Can rate % Have Adverse Food Have Adverse
Promote Health” Promote Health” , Effects on Health”
Effects on Health
Gender sub- Immigrant men(411) 51.34 33.82 17.52 69.10 44.28 24.82
groups Immigrant women(399) |51.63 37.09 14.54 67.92  |52.88 15.04
English immigrants (278) 50.92 30.94 19.78 66.19 45.68 20.50
Language pyonch immigrants (268) 52.24 31.72 20.52 59.70 31.72 27.99
sub-groups
((:;g"jse immigrants 51.52 43.94 7.58 7955  68.18 11.36

Notes: "Change rate = change subjects / sampled subjects x 100%.

RESULTS

Percentages in dietary change

1. Table 1 presents Nutritional Food and Junk and Processed
Food Consumption Change.

2.Table 2 presents increasing and decreasing consumption in
different nutritional foods.

3. Table 3 presents increasing and decreasing consumption in
different junk and processed foods.

4. Table 4 presents Nutritional Food and Junk and Processed
Food Belief Change.

5. Table 5 presents significance levels of rates in Dietary
Change.

6. Table 6 presents multivariate analysis results in Dietary
Change.

7. Table 7 Factor Analysis of Variables in Dietary Change.
Factor analysis

Figure 1 and Figure 2 presents Cree plots of factor analysis.
Table 7 presents factor analysis results of variables.

DISCUSSION

The results show that the immigrants in the Ottawa-
Gatineau region experienced dietary change. However, different
gender, language and category sub-groups showed differences
in nutritional food and junk and processed food consumption
changes, increasing and decreasing consumption in different
nutritional foods, and increasing and decreasing consumption in
different junk and processed foods. Meanwhile, different gender
and language exhibited differences in nutritional food and junk
and processed food belief changes. Some of the demographic
factors were correlated with dietary change and significantly
impacted dietary change.
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Table 5: Significance levels of rates of different immigrant sub-groups in Dietary Change.
Significance levels:
. Significant
. *P.
Item Chi-square *P-values Difference
Rates in nutritional food and junk and processed food consumption change |4.000 0.261 No
Increasing and decreasing rates in consumption of different nutritional foods 4.000 0.261 No
Gender (Man and Woman) sub- i i i i i ;
Increasing and decreasing rates in consumption of different junk and 49333 0.460 NO
groups processed foods
Rates in nutritional food and junk and processed food belief change 12.000 0.364 No
Rates in nutritional food and junk and processed food consumption change 12.000 0.364 No
Increasing and decreasing rates in consumption of different nutrition foods |240.000 0.091 No
E;r.lguage (i‘jgliShv French, and [ncreasing and decreasing rates in consumption of different junk and 156.000 0.075 No
inese) sub-groups processed foods
Rates in nutritional food and junk and processed food belief change 36.000 0.287 No
Rates in nutritional food and junk and processed food consumption change |24.000 0.155 No
Category (Principal Appllcapt, Increasing and decreasing rates in consumption of different nutrition foods 409.333 0.004 Yes
Spouse and Dependent, Family
Class, and Other/Refugee) sub- Increasing and decreasing rates in consumption of different junk and 208.026 0.009 Ves
groups processed foods ’ '
Rates in nutritional food and junk and processed food belief change 26.000 0.252 No

Notes: Significant difference: p < 0.05

Table 6: Multivariate Analysis Results in Dietary Change.

Multivariate analysis:
Correlation analysis Regression analysis
Dependent Independent ) _Correlatlon betw_een Dependent Independent Impfact of independent
. . Pearson’sr |p-value independent variable and . . p-value variable on dependent
variable variable . variable variable R
dependent variable variable
Dietary Speaking 0.158 0.000 Positive correlation Dietary Speaking 0.028 Significant impact
Change Languages Change Languages
(Dietary Age 0.167 0.000 Positive correlation (Dietary Age 0.001 Significant impact
Behaviour Behaviour
Change + Change +
Dietary Religion 0.215 0.000 Positive correlation Dietary Religion 0.000 Significant impact
Belief Belief
Change) Change)
Dietary Dietary
Behavior Religion -0.125 0.000 Negative correlation Behavior Religion 0.004 Significant impact
Change Change
Notes: Significance Level: p< 0.05
Table 7: Factor Analysis of Variables in Dietary Change.
Item *Factor
Independent variable Dependent variable 1 Factor name
Nutritional food consumption change 0.485 Dietary behaviour change
Mother Tongue Junk and processed food consumption change 0.504 factor
Dietary belief change -0.360 Dietary belief change factor
Nutritional food consumption change 0.686 Dietary behaviour change
Category of Immigration Junk and processed food consumption change 0.755 factor
Dietary belief change -0.565 Dietary belief change factor

‘Notes: The factor loading matrix was a varimax rotated matrix.

Nutritional food and junk and processed food
consumption changes

(1). Total Sample: The overwhelming majority of total
sample experienced changes of nutritional food consumption and
junk and processed food consumption. However, nutritional food

consumption change of the immigrants was close to or higher
0.1% than their junk and processed food consumption change.

(2). Gender sub-groups: Nutritional Food Consumption
Change Rate (92.98 %) of the female immigrants was higher
somewhat than that (91.93%) of the male immigrants, but their
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Figure 1 Factor Analysis for Mother Tongue and Dietary Change.
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Figure 2 Factor Analysis for Category of Immigration and Dietary Change.

Junk and Processed Food Consumption Change Rate (90.48%)
was lower slightly than that (93.19%) of the male immigrants.

(3). Language sub-groups: Chinese and English immigrants
had respectively the highest Nutritional Food Consumption
Change Rate and Junk and Processed Food Consumption Rate;
while French immigrants had the lowermost Nutritional Food
and Junk and Processed Food Consumption Change Rates.

(4). Category sub-groups: Principal Applicant immigrants
had the highest Junk and Processed Food Consumption Change
Rate; while Spouse and Dependent immigrants had the highest
Nutrition Food Consumption Change Rate and the lowermost
Junk and Processed Food Consumption Change Rate. However,
Other (Refugee) immigrants had the lowermost Nutrition Food
Consumption Change Rate.

It is observed that different immigrant sub-groups had
similarity, difference and preference of consumption of different
nutritional foods and different junk and Processed Food, which
mainly focused on increasing and decreasing consumption in the
foods.

Increasing and decreasing consumption in different
nutritional foods

(1). Total Sample: The immigrants increased mainly
consumption of Yogurt, Beef, Fresh Fruit, Fresh Vegetable, Fish
and Shrimp, and decreased consumption of Pastes, Tea, Maize
and Honey. In particular, they increased consumption of Fresh
Fruitand Fresh Vegetable, because increasing rates of Fresh Fruit
(49.88%) and Fresh Vegetable (49.63%) intake were higher than
their decreasing rates (34.32% and 31.73%). However, some of
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the studies indicate that immigrants reduced fruit and vegetable
intake [7,27,28]. Similarly, a recent study reveals that immigrants
in Montréal, Canada declined consumption of Fruit and Vegetable
[29].

(2). Gender sub-groups: The male immigrants consumed
more Lean Meat, Beef, Chicken, Tofu, Rice, Natural Fruit Juices and
Low-Fat Milk, but the female immigrants consumed more Fish,
Shrimp, Yogurt, Oatmeal, Maize, Sweet Potato and Fresh Fruit. Itis
noticed that the male immigrants increased consumption of Rice,
but the female immigrants decreased consumption of Rice, and
the male and female immigrants had approximate consumption
of Egg, Honey, Pastes, Potato, Fresh Vegetable and Tea.

(3). Language sub-groups: English immigrants mainly
increased consumption of Yogurt, Fish and Shrimp, and
decreased consumption of Fresh Vegetable, Fresh Fruit and
Beef; while French immigrants mainly increased consumption
of Rice, Chicken and Beef, and decreased consumption Chicken,
Fresh Fruit and Fresh Vegetable. Most of the French immigrants
came from African countries. A dietary study in the US reveals
that African immigrants reported decreasing consumption of
fruit and vegetable [30]. However, Chinese immigrants mainly
increased consumption of Fresh Vegetable, Fresh Fruit and Fish,
and decreased consumption of Rice, Tofu and Chicken. A study in
America and Canada discloses that Chinese immigrants increased
fruit and vegetable intake [31]. Similarly, a dietary survey in
Vancouver, Canada exhibits that over 50% of Chinese immigrants
reported increasing consumption of fruits and vegetables after
immigration [32]. Nevertheless, the results of this dietary change
study exposed that English and French immigrants decreased
consumption of Fresh Vegetable and Fresh Fruit, and French
immigrants decreased more greatly than English immigrants.

It is worth noting that immigrants of the three sub-groups
increased greatly consumption of Yogurt, but English and
Chinese immigrants increased more Yogurt consumption
than French immigrants. It is interesting to note that Chinese
immigrants decreased greatly consumption of traditional foods
- Tofu and Rice, with increasing consumption of English and
French immigrants in Tofu and Rice, which appears that many
of the Chinese immigrants changed dietary behaviours with
acceptance of west dietary habits, and some of English and French
immigrants changed dietary behaviours with affection of Chinese
dietary habits. In the meantime, Chinese immigrants increased
consumption of Oatmeal more greatly than English and French
immigrants, with more consumption of English immigrants
than French immigrants in Oatmeal. It appears that Chinese
immigrants had the greatest Nutrition Food Consumption
Change, followed by English immigrants, and French immigrants
had the least change.

(4). Category sub-groups: Principal Applicant immigrants
mainly and greatly increased consumption of Beef, Fresh
Vegetableand Fresh Fruit,andless decreased consumption of Rice,
Fresh Fruit and Fresh Vegetable; while Spouse and Dependent
immigrants principally and greatly increased consumption of
Yogurt, Fresh Fruit and Beef, and less decreased consumption
of Fresh Fruit, Rice and Fresh Vegetable. However, Family Class
immigrants mainly and greatly increased consumption of Yogurt,
Fish and Fresh Vegetable, and less decreased consumption

of Fresh Fruit, Chicken and Egg. Other (Refugee) immigrants
principally and greatly increased consumption of Rice, Chicken
and Beef, and greatly decreased consumption of Fresh Fruit,
Fresh Vegetable and Pastes.

Increasing and decreasing consumption in different
junk and processed foods

(1). Total Sample: The immigrants increased mainly
consumption of Biscuits and Instant Noodles, Coffee with Sugar,
Fried Foods, High Sugar Cakes, Candy and Chocolate Bars, and
Fatty, and decreased Salted Meat, Pickled Foods, High-Sugar
Fruit Juices. In particular, they increased Fatty intake because
increasing rate (32.84%) of Fatty intake was higher than
decrease rate (29.51%).Some of research findings indicate that
main dietary trend after immigration was a substantial increase
in foods that were energy dense and contain high levels of fat,
sugar and salt [27,28].

(2). Gender sub-groups: The male immigrants consumed
Fattier, Salted Meat, Sausage and Dried Meat, Canned Foods, Soft
Drinks and Colas, Pickled Foods and Coffee with Sugar than the
female immigrants, but the female immigrants consumed more
Chips, Biscuits and Instant Noodles, High Sugar Cakes, Candy and
Chocolate Bars, Ice Cream and Popsicle than the male immigrants.
It is noted that the male immigrants respectively increased and
decreased consumption of Fatty and Canned Foods, but the
female immigrants exhibited opposite results, and the male and
female immigrants had approximate consumption of Fried Foods
and High-Sugar Fruit Juices.

(3). Language sub-groups: English immigrants mainly
increased consumption of Coffee with Sugar, Chips, Biscuits
and Instant Noodles, and High Sugar Cakes, and decreased
consumption of Salted Meat, High-Sugar Fruit Juices and Fried
Foods; while French immigrants mainly increased consumption
of Fatty, Fried Foods, and Chips, Biscuits and Instant Noodles,
and decreased consumption of Salted Meat, High-Sugar Fruit
Juices and Pickled Foods. A study in Madrid, Spain reveals that
younger and more recent West-African French immigrants
consumed more animal fat, and sweetened foods and drinks
after immigration [33]. However, Chinese immigrants mainly
increased consumption of Chips, Biscuits and Instant Noodles,
Coffee with Sugar and Fried Foods, and decreased Fatty, Pickled
Foods and Salted Meat. A dietary study in Ontario, Canada
discloses that 42% Chinese immigrants reported increasing
consumption of Snacks [34].

It has been known that French immigrants consumed
more fatty than English immigrants, while English immigrants
consumed more Fatty than Chinese immigrants. A study shows
that current diet of Asian immigrants in America was relatively
low fat and high cholesterol intake [12]. However, Asian students,
most of them came from China, Hong and Taiwan, significantly
increased consumption of fats after immigration to the US [35].

Meanwhile, Chinese immigrants increased consumption of
Fried Foods and Chips, Biscuits and Instant Noodles more greatly
than English and French immigrants, while English immigrants
increased Fried Foods and Chips, Biscuits and Instant Noodles
more greatly than French immigrants. However, decreasing
rates of Pickled Foods and Salted Meat consumption of Chinese
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immigrants was higher greatly than those of English and French
immigrants. A dietary survey exhibits that over 50% of Chinese
immigrants in Vancouver, Canada reported decreasing use of
deep-frying after immigration, but increasing consumption of
convenience foods [32]. Similarly, South Asian immigrants in
Canada reported a decrease in deep-frying [36]. However, 50%
of South Asian immigrants in the US increased frying and baking/
grilling food [37].

Furthermore, Chinese immigrants increased more High Sugar
Cakes, Candy and Chocolate Bars and Coffee with Sugar intakes
than English immigrants, with the least increasing consumption
of French immigrants in the foods.

(4). Category sub-groups: Principal Applicant immigrants
mainly increased consumption of Coffee with Sugar, Chips,
Biscuits and Instant Noodles, and Fried Foods, and decreased
consumption of Salted Meat, Fatty, and Pickled Foods; while
Spouse and Dependent immigrants principally increased
consumption of Chips, Biscuits and Instant Noodles, Fried Foods,
and High Sugar Cakes, and decreased consumption of Salted Meat,
Pickled Foods, and Fatty. Nevertheless, Family Class immigrants
mainly increased consumption of Chips, Biscuits and Instant
Noodles, High Sugar Cakes, and Coffee with Sugar, and decreased
consumption of Salted Meat, Fatty, and Pickled Foods. Other
(Refugee)immigrants principally increased consumption of Fatty,
Fried Foods, and High Sugar Cakes, and decreased consumption
of Salted Meat, Soft Drinks and Colas, and Pickled Foods.

Nutritional food and junk and processed food belief
changes

(1). Gender sub-groups: The male and female immigrants
exhibited approximate belief changes in Nutritional Food and
Junk and Processed Food Consumption. However, the female
immigrants had stronger beliefs of “Nutrition Food Can Promote
Health” and “Junk and Processed Food Have Adverse Effects on
Health” than the male immigrants.

(2). Language sub-groups: Chinese immigrants had
stronger beliefs of “Nutritional Food Can Promote Health” and
“Junk and Processed Food Have Adverse Effects on Health” than
English and French immigrants; while English immigrants had
stronger belief of “Junk and Processed Food Have Adverse Effects
on Health” than French immigrants. The Chinese immigrants in
Vancouver, Canada reported a higher awareness of healthy food
choices and increased knowledge of nutritional information on
food tables and food products after immigration [32]. Chinese
cultural beliefs played an importantrole in the dietary practices of
the Chinese immigrants living in North America, but host culture
also influenced their nutritional belief and dietary changes [38].
However, more recent educated Chinese immigrants who were
employed outside the home did not think Chinese diet was
healthier than a typical Western diet, and western acculturated
immigrants were more likely to believe in a relationship between
diet and cancer/heart disease [38].

7.5. Significance level: Though significance analysis shows
that there was no statistical difference between most rates of the
sub-groups in Dietary Change, percentage comparisons exhibit
that there were substantial percentage differences between
some of the rates. Moreover, there were significant differences

between increasing and decreasing rates of the four category
sub-groups in consumption of different nutritional foods and
consumption of different junk and processed foods.

7.6. Multivariate analysis: The result of correlation
analysis show that Dietary Change (Dietary Behaviour Change +
Dietary Belief Change) was correlated positively with Speaking
Languages, Age and Religion, and Dietary Behaviour Change was
correlated negatively with Religion. Religion was correlated with
Dietary Behaviour Change and Dietary Belief Change. Speaking
Languages and Age were correlated mainly with Dietary Belief
Change, because they were correlated with Dietary Change,
but not with Dietary Behaviour Change. It appears that dietary
acculturation could be correlated with Dietary Change as
Speaking Languages was correlated with Dietary Belief Change.

Furthermore, the results of regression analysis disclose that
Speaking Languages, Age and Religion significantly impacted
Dietary Change, and Religion significantly impacted Dietary
Behaviour Change. Therefore, Religion significantly impacted
both Dietary Behaviour Change and Dietary Belief Change, and
was a main determinant of Dietary Change of the immigrants.
Speaking Languages and Age principally and significantly
impacted Dietary Belief Change instead of Dietary Behaviour
Change, and were main determinants of Dietary Belief Change.

Factor analysis

The results of factor analysis indicate that Dietary Change
contained two factors: factor one (dietary behaviour change
factor) and factor two (dietary belief change). Factor one
accounted for majority of the total variance and the line of
factor two was almost flaton scree plot, which shows that
factor one impacted significant Dietary Change, factor two did
not influenced significantly Dietary Change. Dietary Behaviour
Change was main or direct influencing factor on Dietary Change.
Dietary Belief Change was minor or indirect impacting factor on
Dietary Change.

DIETARY CHANGE AND ACCULTURATION

It has been noted that diet may be a salient marker of
acculturation among immigrants [39].The immigrants in Ottawa
and Gatineau changed their dietary behaviour and belief as time
since immigration increased supports strongly theory of dietary
acculturation. That is, as immigrants lived longer in a country,
thatimmigrants adopted the eating patterns or food choices of the
host country or occurred nutrition transition, and their dietary
behaviour and belief was more closely approximate to dietary
behaviour and belief of the host culture [31, 40]. Acculturation
has been broadly described as “the process by which immigrants
adopt the attitudes, values, customs, beliefs, and behaviours of a
new culture” [41,42]. Immigrant dietary changes were associated
with “dietary acculturation” or “nutrition transition” occurring
popularly in different groups or sub-groups [42,43].

Obviously, higher fat, higher meat and sweetened drink,
and lower fruit and vegetables intakes were associated with
greater acculturation among immigrants [42,44]. Generally,
acculturation is associated with adoption of healthy diet. Less
acculturated groups or sub-groups exhibited healthier dietary
practices [45]. For example, less acculturated immigrants
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reported a significantly higher frequency of fruit and vegetable
consumption [46]. However, acculturation may also be associated
with adoption of unhealthy diet or consumption of junk and
processed food [47,48]. Higher acculturated immigrants adopted
more “Western diet” [3, 49,50]. For instance, Chinese immigrants
in North American countries increased consumption frequency
of western foods (i.e. convenient foods), sweets and soft drinks,
and reduced consumption frequency of traditional Chinese foods
(i.e. rice, tofu and tea) as a result of acculturation [37,51,52].
The result of this dietary change study discloses that Chinese
immigrants greatly increased consumption of “Western” foods-
High Sugar Cakes, Chocolate Bars and Coffee with Sugar, which
exhibited their specific dietary acculturation [40].

Meanwhile, acculturation is equated with language
proficiency and preference, [53,54]. Greater English language
use was associated with decline in fruit and vegetable intake
and growth in fat and sweets intake [55]. For example, Latino
immigrants who spoke English and had lived in the United
States for more years consumed more sugar than Latino
immigrants who spoke Spanish in the country [3]. However,
American Chinese immigrants with better English proficiency
had a greater increase in their consumption frequency of grains,
fruits, vegetables, meat/meat alternatives, and fats/sweets [51].
Moreover, language acculturation may exhibit different dietary
impacting effects on some linguistic or ethnic sub-group. For
instance, French-speaking immigrants from West Africa in
Montréal, Canada were identified a feeble acculturation and a
loyalty to African dietary and health values [56], and retained
eating habits of native countries after ten years. Nevertheless,
many of the French-speaking Haitian immigrants in Montréal
increased consumption of fatty and decreased consumption of
dietary fibre [57].

POLICY IMPLICATION

The results of this dietary change study provide evidence for
making and/or revising policies relating to immigrant dietary
health and nutrition in Canada, which may regulate or adjust
production and sale of food, dietary health care and service for
immigrants, and make more effectively dietary health promotion
program to lessen immigrant risk of diseases relating to diet and
nutrition, and to reduce dietary health inequality and inequity
for immigrants. The data may help policy makers of Health
Canada to source and consider evidence of dietary change for the
vulnerableand marginalized population in decision-making and
policy-modifying process, and to adapt appropriately evidence,
prior to and during formulating new dietetic health policy or
revising previous dietetic health policy [58]. Therefore, Canadian
immigrants can improve their diet, nutrition and health status to
contribute Canadian economic and social development.

CONCLUSION

The immigrants of sub-groups with different linguistic or
cultural or social background in Canada experienced different
Dietary Change. Religion was a main factor impacting Dietary
Change. Speaking Languages and Age were important factors
impacting Dietary Belief Change. Acculturation was a relating
impacting factor on Dietary Behaviour Change and Dietary Belief
Change. Data of immigrant dietary change may provide evidence
for dietetic health policy-making and policy-revising in Canada.
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