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Abstract
Objective: To explore the dietary habits, nutrient adequacies and dietary change
experiences of immigrant and refugee children.
Design: Mixed-methods cross-sectional design. Children completed three 24 h
dietary recalls to determine nutrient inadequacies. Parents and service providers
were interviewed to capture dietary practices.
Setting: Healthy Immigrant Children study, Saskatchewan, Canada.
Participants: Three hundred immigrant and refugee children aged 3–13 years and
twenty-two parents who lived in Regina or Saskatoon for less than 5 years; twenty-
four newcomer services providers.
Results: Immigrant children had higher mean intakes of meat and alternatives, milk
and alternatives, and whole grains; and consumed more vitamin B12, folate, Ca,
vitamin D, Fe and Zn compared with refugee children. Refugee children were
at higher risk of having inadequate intakes of folate (37 %) and Fe (18 %). Both
immigrant and refugee children were at high risk of inadequate vitamin D (87
and 93 %, respectively) and Ca intakes (79 and 80 %), and a substantial portion
were at risk for inadequate Zn intake (21 and 31 %). Participants mentioned chal-
lenges with maintaining a healthy traditional diet in the midst of a busy schedule,
while responding to their children’s demands for foods high in fat and sugar.
Conclusions: Newcomer children are at risk for inadequate intakes of vitamin D,
Ca and Zn, while refugee children are at additional risk for inadequate folate and Fe
intakes. Newcomers to Canada may experience subtle or drastic changes in their
food environment leading to dietary acculturation that includes increased con-
sumption of foods high in sugar, salt and fat.
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Upon arrival in Canada or other high-income countries,
newcomer children may experience subtle or drastic
changes in their food environment depending on their
pre-migration living circumstances, which may lead to
dietary acculturation. Due to the limited availability of pub-
lished studies on newcomer children, the wider literature
on diet among newcomers is included here because chil-
dren may be offered the same foods consumed by other
household members; however, it is not assumed that
newcomer children experience exactly the same dietary
changes as adults. Many studies have demonstrated that
immigrants’ increasing exposure to a dominant host cul-
ture, as measured by time in the new country, use of the
host culture’s language and family generation in the new
country, is linked to dietary acculturation(1–3). Shifts in
the food environment have been linked with shifts in indi-
vidual dietary intake, but the direction of change is not
always consistent(1,4). Among Puerto Rican immigrant

women, time spent in the USA has been associated with
increased consumption of sweetened drinks, but those
with poorer language ability were not as susceptible to this
change(1). Similarly, Liberian and Somalian immigrants
(adults and children) have been found to consume more
sugar and sweets, in addition to vegetables, oils and milk,
with increased time spent in theUSA;while children among
these groups were found to consume more fruit(5). Among
Hispanic youths in the USA, exclusive use of the Spanish
language in the home has been associated with lower
intakes of fat, protein and Na, and higher intake of folate(2).
In Australia, sub-Saharan immigrants commonly reported
an increased consumption of breakfast cereal, pizza and
fast foods after immigration(6). Batis et al.(4) noted that food
acculturation among Mexican Americans included both
beneficial and deleterious diet modifications. They found
that increased exposure to the American culture was linked
with increased consumption of low-fat milk, high-fibre
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bread, and low-fat meat and fish, but also noted the
increased intake of French fries, pizza, salty snacks, des-
serts, sugar and saturated fat. Franzen and Smith(3)

observed that Hmong refugees in the USA increased their
meat consumption and the following generation born in
the USA reported that their diets included a larger propor-
tion of American foods and less traditional foods. These
studies demonstrate that both adult and child newcomers
to high-income countries experience some dietary
changes, but it is neither linear, nor exclusively beneficial
or deleterious to their health.

It is important to consider the overall food environment
both pre- and post-migration to understand how new-
comer dietary intake may be affected by the new environ-
ment. Pre-migration, refugees may have spent time in
refugee camps and experienced food shortages, which
may result in abnormal dietary behaviour after the period
of deprivation has ended(7,8). Some research suggests that
the episodic abundance of food among low-income new-
comers, such as the monthly feast and famine cycle of
social assistance or food stamps, may be linked to disor-
dered eating and bingeing(9). Food deprivation may also
lead to persistent food-related issues such as excessive
food storage, food cravings and difficulty throwing away
food(10). Franzen and Smith(3) have reported that some
Hmong refugees in the USA own two to four freezers to
store large quantities of meat so they would always have
some available. The transition from a refugee camp, with
limited food supplies and no refrigeration, to a high-income
country where it is possible to store large amounts of frozen
food appears to have shaped food-buying behaviour to
favour the purchase and storage ofmeat, a high-status food.

Immigrants from transitional countries* may have been
exposed to pre-migration environments that include proc-
essed foods and thus already experienced substantial
changes to their dietary patterns, including increased con-
sumption of sugar-sweetened beverages, animal-based
foods and processed foods, and decreased consumption
of fruits, vegetables and legumes, prior to migrating to
Canada(11,12). These dietary changes may have occurred
over generations or within the lifetime of some individuals,
depending on the pace of development, which tends to be
accelerated among higher income groups, often in urban
areas(12). These dietary changes have been associated with
substantially increased individual energy intakes in Asia
and the Middle East(12,13). According to these trends,
immigrants from transitional countries, especially those
with higher incomes in their country of origin, may be
arriving with already established poor dietary habits that
predispose them to the development of non-communi-
cable diseases in Canada.

The availability of traditional foods, economic con-
straints, time constraints that lead to the use of conven-
ience foods, children’s demands and the ability to cook
host-country foods can all influence newcomer dietary
intake after migration to a new host environment(5).
While some newcomers in rural areas may have diffi-
culty locating familiar traditional foods(14), this does
not appear to be a major issue for urban newcomers
as only 12 % of Liberian and Somalian refugees reported
difficulty with locating their preferred foods in a recent
American study(5). However, the experience of respon-
dents indicates that they learn where to buy traditional
and American foods from their case workers and ethnic
peers who arrived earlier, so their social network can
influence their food-buying behaviour(2). In addition to
the availability of traditional foods in stores, newcomer
children’s access to traditional foods can be affected
by the lack of a mother or other relative responsible
for preparing traditional foods. Bowen and Devine(15)

found that Puerto Rican girls who migrated to the USA
without their mother or grandmother experienced sig-
nificant dietary change due to lack of access to tradi-
tional foods. Time constraints due to newcomer work
schedules or lack of transportation may also affect
food-buying and preparation behaviour. For example,
Hmong refugees in the USA stated that they were not
able to access Asian/Hmong food stores frequently
due to limited business hours; and they no longer make
certain traditional foods because they can purchase
those prepared foods at ethnic food shops(3). While lack
of availability and time constraints shape food-buying
behaviour, economic constraints appear to exert greater
influence on food purchasing decisions. For example,
African refugees identified the high cost of African foods
as an issue leading them to eat African foods only for the
first few weeks following receipt of their monthly alloca-
tion of food stamps and then turning to a more monoto-
nous diet of soups(5).

Food decisions are also impacted by family dynamics
and cooking skill limitations. Newcomer children’s food
preferences may be influenced by exposure to new host-
country foods at day-care centres or school food pro-
grammes(5) andmedia advertising(16). Indeed, in one study,
75 % of Liberian and Somalian refugees felt it was important
for their children to eat traditional foods, but often
complied with their children’s demands to purchase
American foods because they worried that their children
were not eating enough(5). An additional nuance to this
finding is that children of parents with poorer English skills
consumed more sodas and salty snacks and less fruit, indi-
cating that children with better English skills than their
parents may have some influence on dietary decisions.
Hmong refugees have also reported that they buy
American foods for their children and traditional foods
for themselves(3). Dietary decisions may be impacted by
knowledge translation of cooking skills among family

*A low- to middle-income country that is in a transition process based on more
liberal, market-friendly structures and associated features of liberal democracy,
often accompanied by increased access to and consumption of processed foods
with high sugar and fat content.
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members. Patil et al.(5) found that over 40 % of Liberian ref-
ugees agreed that their food habits were shaped by lack of
knowledge concerning how to cook alternative foods.
Respondents described how they liked some American
foods and would like to prepare them at home, but they
do not know how to cook them, nor do they have anyone
to show them how to cook and/or they cannot read English
cookbooks.

There is some evidence that immigrant and refugee chil-
dren experience different risks with regard to the develop-
ment of non-communicable disease, which may have roots
in dietary practices. A Canadian study observed that signifi-
cantly more refugee children had stunted growth (23 %)
and high blood cholesterol (60 %) compared with immi-
grants (5 and 42 %, respectively)(17). In addition, older chil-
dren, those with better-educated parents and those who
consumed a poorer-quality diet were at a higher risk of
being overweight or obese, indicating an emerging trend
that older children from privileged backgrounds (more
commonly immigrants) may be more at risk of overweight
and obesity. Given that children establish dietary patterns
during their pre-school years(18), the early signs of non-
communicable disease may manifest in childhood(19) and
young children often experience successful lifestyle
changes as a result of interventions(20), it is important to
understand nutrition issues among newcomer children to
inform successful dietary interventions.

In 2006, foreign-born Canadians made up about 19 %
of the population, and immigration accounts for about
60 % of annual population growth(21). Given the growing
immigrant population and under-documentation of
immigration-related dietary changes, a Canadian scop-
ing review of the current literature related to immigrant
nutritional health to identify potential research priorities
was completed in 2014(22). That review identified only
one study that included children aged 4–13 years. The
review identified mechanisms of food choice in
immigrant families as a research priority. In addition,
the review found that knowledge gaps related to mech-
anisms of immigrant nutrition and health transitions
included immigrant youths’ dietary patterns and percep-
tions, as well as epidemiology of selected micronutrient
deficiencies among immigrants.

The available research illustrates the complex, multi-
dimensional nature of newcomer dietary change medi-
ated by the child’s, parent’s and family’s environment.
However, much of the available research does not
directly compare the dietary changes or nutritional
intake of immigrant and refugee children, nor provide
possible explanations of observed deficiencies. The cur-
rent article presents quantitative data that characterize
the diets of immigrant and refugee children, as well as
qualitative data that describe dietary changes experi-
enced during their time in Canada, which directly
responds to the research priorities and knowledge gaps
identified in the Canadian scoping review.

Methods

The Healthy Immigrant Children (HIC) study employed a
mixed-method design using a combination of quantitative
and qualitativemethods in alignment with the critical realist
methodological approach(23) to yield complementary data
and to allow for methodological triangulation to support a
more complete description of the health status of new-
comer children and the underlying mechanisms that may
influence health outcomes. This ‘Methods’ section high-
lights the most relevant methods used for the current
article(17).

The study involved the collection of qualitative data
through in-depth interviews with the parents of newcomer
children and service providers regarding family diet and
dietary changes experienced in Canada. The collection
of quantitative data was accomplished through the admin-
istration of questionnaires concerning socio-economic
status and diet. Information gathered through the question-
naires primarily informed the development of a compre-
hensive description of newcomer children’s usual diet,
while the in-depth interviews facilitated rich description
of dietary changes and some explanation of the mecha-
nisms behind the dietary changes.

Participant recruitment
The HIC study involved a cross-sectional analysis of 300
immigrant and refugee children aged 3–13 years who
had been living in Regina or Saskatoon, Saskatchewan,
Canada for less than 5 years, as this is a time period hypoth-
esized to be sufficient to allow for some dietary adaptation
and participant recall of their experiences with dietary
changes; however, further dietary changes may occur after
this time period so the results may not be generalizable to
longer-term foreign-born individuals. Length of time in a
host country is the most common dimension of accultura-
tion referred to in regard to dietary changes(22); however,
there is no agreement on a specific number of years
to encompass the acculturation period. Furthermore,
Statistics Canada(24) considers a recent immigrant to be
an individual who became a landed immigrant or perma-
nent resident within the 5 years prior to a given census
year. The age range of 3–13 years was selected as this
includes children who would be largely transitioned
from breast-feeding to a normal family diet and excludes
older children who may be eating more foods outside
their home.

Study participants were purposefully selected to pro-
portionally approximate the sex, ethnicity and countries
of origin of the current Saskatchewan newcomer popula-
tion. During the study period 68·7 % of newcomers to
Saskatchewan were from Asia and the Pacific, 9·6 % from
Africa and the Middle East, 12·0 % from Europe and the
UK, 4·8 % from the USA and 4·9 % were from South and
Central America(25). Only healthy children, not currently
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being treated for malnutrition or other serious medical
problems, were recruited.

Several newcomer settlement organizations, such as
Open Door, assisted with participant recruitment by invit-
ing parents to nominate their children to participate.
Parents provided written consent to participate in the study
andwritten confirmation that their children assented to par-
ticipation. Interviews were conducted in English and inter-
preters were available as needed to assist the parents and
children.

Quantitative data collection and analysis
With the assistance of their parents, each child was asked to
complete three 24 h dietary recalls, which were completed
at least 10 d apart to allow for assessment of the partici-
pant’s usual intake as per Gibson(26). Food pictures and dia-
grams were used to facilitate accurate description and
portion size of foods consumed. Parents provided ingre-
dients for mixed dishes. The three 24 h dietary intakes were
averaged to obtain the participant’s usual intake. The first
24 h recall was administered in person on the participant’s
first study visit, while the two subsequent 24 h recalls were
also usually administered in person due to language bar-
riers and difficulties with describing portion sizes. This
methodology is similar to the pilot study with participants
of the same age range, as well as other studies by
Vatanparast(27).

The participants’ dietary information was entered into a
diet analysis program Food Processor Nutrition and Fitness
Software version SQL 10 (Esha Research, Salem, OR, USA)
to determine their intakes of food group portions and
specific nutrients. This program includes more than 5000
Canadian food items; however, if a specific food was
not included in the Canadian food list, the American food
itemmost similar in nutrient content was substituted. The
results were analysed to determine whether the children
consumed the recommended servings for Vegetables
and Fruit, Grain Products, Milk and Alternatives, and
Meat and Alternatives described in Eating Well with
Canada’s Food Guide(28). These results were compared
between the groups of refugee and immigrant children.
Prevalence of micronutrient inadequacy was calculated
based on the Dietary Reference Intakes for age and
sex categories.

The Canadian version of the Healthy Eating Index
(HEI) was used to assess overall dietary adequacy(29).
The HEI was originally created by the US Department
of Agriculture. The Canadian version of the HEI (HEI-C)
has been validated and is based on the Eating Well with
Canada’s Food Guide recommendations(28). The HEI-C
includes eleven components categorized as either
adequate or moderate. The adequacy components
include vegetables and fruit, whole fruit, dark green and
orange vegetables, grain products, whole grains, milk and
alternatives, meat and alternatives, and unsaturated fats.

The moderation components include saturated fats,
sodium and other food. The scoring system attributes
a certain number of points for each component and
points are distributed proportionately based on meeting
the Eating Well with Canada’s Food Guide recommen-
dations(28). The points are then totalled to provide a
score out of the ideal score of 100. A score of <50 is clas-
sified as a ‘poor’ diet, while a score of 50–80 is classified
as ‘needs improvement’ and a score of >80 is classified
as ‘good’.

Descriptive data are presented as mean and SD to com-
pare refugee children with immigrant children. Data were
tested for normal distribution using the Shapiro–Wilk test;
when found to be not normally distributed, datawere either
transformed or subjected to equivalent non-parametric
tests (Mann–Whitney U test). A two-sided independent
Student’s t test was used to evaluate differences between
refugees and immigrants.

Qualitative data collection and analysis
The second phase of the study involved inviting a purpose-
fully selected sample of the participants’ parents to partici-
pate in in-depth interviews to better understand newcomer
family dietary practices and dietary changes experienced in
Canada. A diverse selection of refugee and immigrant
parents, representing nineteen families of various ethnic
and socio-economic backgrounds, participated in in-depth
individual or household group interviews. The in-depth
interviews focused on rich description of children’s diets
and dietary changes experienced in Canada. Interviews
used open-ended questions to facilitate the collection
of rich, descriptive narratives(30). Interviews were con-
ducted until saturation was achieved, as indicated by
the lack of any new significant data in the last few inter-
views conducted.

The parent interview guides started with questions
regarding their children’s general health and major factors
affecting their health. Parents were then asked to describe
their children’s diet, with probes for consumption of fruits,
vegetables and milk products, and barriers to eating a
healthy diet. Finally, parents were asked if they had any
ideas concerning how to help children eat a healthier diet.

In addition, a purposefully selected key informant sam-
ple of newcomer service providers, health-care providers
(physicians, paediatricians, dietitians and public health
nurses) and policy makers was invited to participate in
in-depth interviews to understand their perspectives on
newcomer health and diet. A diverse sample of twenty-four
participants from a variety of organizations that interact
with newcomers in a variety of settings and at different lev-
els was selected to illuminate the diversity of perspectives.
Participants included twenty-two service providers from
settlement agencies, community schools, English-as-a-
Second-Language programmes and health-care organiza-
tions, as well as two policy and programme consultants
from government departments. All of the selected service
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providers had many years of experience in working with
refugees and immigrants and are widely recognized for
their expertise. The key informant group had a similar com-
position to the stakeholder group (immigrant cultural rep-
resentatives, government agencies, nutrition professional
organizations, community health centres and immigrant
settlement organizations) invited to participate in a consul-
tation to inform the state of knowledge and research prior-
ities concerning immigrant dietary acculturation(22).

Similar to newcomers’ in-depth interviews, questions
were open-ended, and interviews were conducted to the
point of saturation. The service provider interview guide
questions were a rephrased version of the parent interview
guide questions to reflect that the questions referred to their
experiences with newcomer children in general, not their
own children.

Thematic content analysis was used to analyse in-depth
interview data using an inductive approach with open cod-
ing of early data to generate categories embedded in the
data in alignment with grounded theory(31), including the
review of deviant cases to capture diverse experiences of
the sample population. Interviews were recorded and tran-
scribed verbatim following the sessions, and then reviewed
against the audio tapes, at minimum a second time, by the
same person. Early interviews were conducted concur-
rently with data analysis occurring in an iterative process
so initial results could be used to open additional lines of
investigation and further fine tune participant questions
and probing.

Salient data extracts corresponding to the research ques-
tion were identified in order to generate coding categories
across the entire data set, which were then reviewed to
identify main themes and collate relevant code categories
among them. The identification of themes relied on both
number of similarly coded data extracts, as well as diver-
gent experiences of some importance with reference to
the research question. Themes were further refined by
combining categories and organizing sub-themes under
them. Quotes provided by higher-income immigrants from
high-income countries were compared with quotes from
other participants to identify areas of convergence and con-
trast. This process supported the transformation of individ-
ual narratives into a critique of social processes and
structures that organize lived experiences. The software
package NVivo version 11 was used to facilitate qualitative
data analysis.

The qualitative and quantitative data were explored
to identify areas of convergence or triangulation and to
more fully explain the results and enhance validity(32).
Participants at the All Nations Hope Network’s ‘The Story
of the Visioning Gathering’, a research priority and vision-
ing event, emphasized the importance of using qualitative
data to contextualize and make sense of quantitative data,
otherwise researchers run the risk of misrepresentation(33).
The in-depth interview data provided rich insight into lived
individual experiences, as well as overcoming the possibility

that quantitative data could lead to the development of
unwarranted categories and priorities that lead research
down a reductionist path(34).

Attention to validity and reliability assured that rigour
was achieved(35). In regard to validity, thick description
was achieved through prolonged engagement as partici-
pants had interacted with the research team on a number
of occasions, probing to expand on answers, and attaining
data saturation. In addition, data were drawn from both
newcomer parents and service providers, which theoreti-
cally increased the sample size as service providers were
drawing on their experience with a large number of new-
comers. Validity was increased by including participants
from the two groups, which allowed for triangulation of
data from two different sources. Researcher bias was mini-
mized by using an inductive approach and asking about
both positive and negative experiences.

Reliability was achieved through using interpretive cod-
ing by one researcher. Although semi-structured interview
questions were used to guide the interviews, the interview
transcripts were more like unstructured interviews as
participants covered a variety of topics under any one ques-
tion and the topics morphed to more specifically inquire
about new lines of investigation as interviews proceeded.
In alignment with Morse’s recommendations(35), coding
decisions were made in the context of the knowledge
gained from all previous interviews. Data reliability in
the Saskatchewan context was supported through using
purposeful sampling to draw a sample that represents
the ethnic origins of recent newcomers to Saskatchewan.
Overlapping interview data from different participants
demonstrated the attainment of internal reliability.

Results

Quantitative results

Participants’ demographics
Many study participants originated from Asia (49·3 %), the
Middle East (28·2 %) and Africa (11·7 %). The largest pro-
portion of refugees was from Asia (68·7 %), while a large
majority of immigrants in the study were from the Middle
East (49·2 %; Table 1).

Participants’ dietary intakes
Mean intakes of meat and alternatives, milk and alterna-
tives, whole grains, and dark green and orange vegetables
varied significantly by immigrant status, with immigrants
having the higher mean intake in all cases, except the
dark green and orange vegetables category (Table 2).
Immigrants were also significantly more likely to consume
sufficient servings from the meat and alternatives and
whole grains categories. There was not a statistically signifi-
cant difference between immigrant and refugee children in
terms of their HEI-C scores and the proportion that con-
sumed a ‘good’ diet.
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In terms of mean daily intakes of macronutrients, immi-
grants consumed significantly more in all categories,
including total energy, energy from fat and saturated fat,
and protein (Table 3). Only 3 % of participants had an inad-
equate intake of protein and 2 % had an inadequate intake
of carbohydrate. Overall, participants consumed a low
daily amount of fibre (mean = 12 g), with only 3 % of par-
ticipants having consumed sufficient fibre to meet the daily
requirement.

In terms of mean daily intakes of micronutrients,
immigrants consumed significantly more vitamin B12,
folate, Ca, vitamin D, Fe and Zn. As may be expected
from these results, higher levels of inadequate micronu-
trient intakes were observed among refugee children,
which included a significantly higher risk of having an
inadequate intake of folate and Fe. Both immigrant
and refugee children were at high risk of inadequate vita-
min D (87 and 93 %, respectively) and Ca intakes (79 and

Table 1 Participant demographics: immigrant and refugee children aged 3–13 years who lived in Regina or Saskatoon (Saskatchewan,
Canada) for less than 5 years; Healthy Immigrant Children study, April 2010–June 2015

Characteristic

Immigrants
(n 134; 44·7%)

Refugees
(n 166; 55·3%)

All participants
(n 300; 100·0%)

Mean or n SD or % Mean or n SD or % Mean or n SD or %

Age (years), mean and SD 8·3* 2·9 7·8 2·7 8·0 2·8
Sex, n and %
Male 75 56·8 102 61·4 177 59·4
Female 57 43·2 64 38·6 121 40·6

Region of origin, n and %
Middle East (excl. Iran, Iraq, Pakistan) 65 49·2* 19 11·4 84 28·2
Asia (excl. Burma, India, Philippines) 33 25·0* 114 68·7 147 49·3
Africa 13 9·8* 22 13·3 35 11·7
Latin America 2 1·5* 11 6·6 13 4·4
Eastern Europe 11 8·3* 0 0·0 11 3·7
Western Europe/USA 8 6·1* 0 0·0 8 2·7

Length of stay in Canada (years), mean and SD 2·0* 1·6 2·6 1·5 2·3 1·6

*Significant difference in mean value or percentage between immigrants and refugees (χ2 test): P< 0·05.

Table 2 Food group intakes and Canadian Healthy Eating Index (HEI-C) scores of child participants: immigrant and refugee children aged
3–13 years who lived in Regina or Saskatoon (Saskatchewan, Canada) for less than 5 years; Healthy Immigrant Children study, April 2010–
June 2015

Characteristic

Immigrants
(n 132; 46·3%)

Refugees
(n 153; 53·7%)

All participants
(n 287; 100·0%)

Mean or n SD or % Mean or n SD or % Mean or n SD or %

Meat and alternatives
Mean intake (servings/d), mean and SD 1·8* 1·0 1·5 0·9 1·6 1·0
Meeting Canada’s Food Guide recommendations(28), n and % 107 82·3* 103 68·7 210 75·0

Milk and alternatives
Mean intake (servings/d), mean and SD 1·6* 1·1 1·3 1·0 1·5 1·1
Meeting Canada’s Food Guide recommendations(28), n and % 31 23·8 25 16·3 56 19·8

Grain products
Mean intake (servings/d), mean and SD 5·4 2·5 4·9 2·0 5·2 2·2
Meeting Canada’s Food Guide recommendations(28), n and % 71 55·0 74 49·0 145 51·8

Whole grains
Mean intake (servings/d), mean and SD 1·2* 1·6 0·7 1·1 0·9 1·4
Meeting Canada’s Food Guide recommendations(28), n and % 25 18·9* 15 9·8 40 14·0

Vegetables and fruit
Mean intake (servings/d), mean and SD 3·8 2·0 4·1 2·0 4·0 2·0
Meeting Canada’s Food Guide recommendations(28), n and % 23 17·7 40 26·1 63 22·3

Dark green and orange vegetables
Mean intake (servings/d), mean and SD 0·3* 0·4 0·4 0·5 0·4 0·5
Meeting Canada’s Food Guide recommendations(28), n and % 1 0·8 5 3·3 6 2·1

HEI-C
Score, mean and SD 73·7 7·5 72·0 8·3 72·8 8·0
‘Good’ diet, n and % 29 22·3 22 14·4 51 18·0
Diet ‘needs improvement’, n and % 101 77·7 131 85·6 232 82·0
‘Poor’ diet, n and % 0 0·0 0 0·0 0 0·0

*Significant difference in mean value or percentage between immigrants and refugees (χ2 test): P< 0·05.
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80 %, respectively). This is consistent with the low con-
sumption of milk and alternatives (good sources of vita-
min D and Ca) by all participants.

Qualitative results
All newcomer participants were parents of children
between the ages of 3 and 13 years. They were not asked
to provide their exact age. Parents from nineteen distinct
family units were interviewed, including fifteen mothers
and seven fathers. In three cases both the mother and
father participated as a couple. Participants included
thirteen immigrants and nine refugees. Participants were
from the USA (n 2), Western Europe (n 2), Eastern
Europe (n 1), Latin America (n 1), Africa (n 2), Asia
(n 6) and the Middle East (n 8). Families from the USA
and Western Europe reported high incomes, one
Middle Eastern and one Latin American family reported
middle incomes, while all others reported low incomes.
Service providers were not asked to provide demo-
graphic information.

Through the process of thematic analysis, dietary accul-
turation emerged as a main theme, with vitamin

deficiencies as a sub-theme. Many newcomer parents
talked about the challenges of trying to maintain a tradi-
tional diet for their family in the midst of a busy schedule
and their children’s demands to eat more fast foods and
sugar-sweetened beverages. A Regina refugee described
how his children’s diet was changing to include more fast
foods and sugar-sweetened beverages:

‘It’s a different diet here : : : The kids want to buy pop
to drink : : : They still eat traditional food, but they
usually in Canada like to eat pizza, burgers and
sandwiches : : : But now they don’t like rice
too much.’

Another Regina refugee emphasized how the fast-paced
lifestyle was transforming her children’s diet:

‘Comparing to back home it [diet] has changed a
lot : : : My kids here they prefer to eat junk food, like
they want to go to McDonalds and eat something
very quickly : : : they will make something like waf-
fles and they will eat very quickly without thinking
about any kind of vegetables.’

Some parents also mentioned that their families were con-
suming more meat. A Saskatoon refugee commented:

Table 3 Nutrient intakes of child participants: immigrant and refugee children aged 3–13 years who lived in Regina or Saskatoon
(Saskatchewan, Canada) for less than 5 years; Healthy Immigrant Children study, April 2010–June 2015

Immigrants
(n 133; 46·5%)

Refugees
(n 153; 53·5%)

All participants
(n 286; 100·0%)

Daily nutrient intake Mean or n SD or % Mean or n SD or % Mean or n SD or %

Total energy (kJ), mean and SD 7205* 2297 6054 1975 6590 2205
Total energy (kcal), mean and SD 1722* 549 1447 472 1575 527
Energy intake from fat (kJ), mean and SD 2205* 833 1845 833 2013 849
Energy intake from fat (kcal), mean and SD 527* 199 441 199 481 203
Energy intake from saturated fat (kJ), mean and SD 745* 310 628 289 682 305
Energy intake from saturated fat (kcal), mean and SD 178* 74 150 69 163 73
Protein intake (g), mean and SD 63* 21 51 20 57 22
Prevalence of intake inadequacy, n and % 2 1·5 7 4·6 9 3·2

Carbohydrate intake (g), mean and SD 243* 86 203 63 221 77
Prevalence of intake inadequacy, n and % 2 1·5 4 2·6 6 2·1

Fibre intake (g), mean and SD 14* 7 11 4 12 6
Prevalence of intake inadequacy, n and % 122 93* 153 99 275 97

Sugar intake (g), mean and SD 89* 36 68 34 78 36
Fat intake (g), mean and SD 59* 22 49 22 54 23
Saturated fat intake (g), mean and SD 20* 8 17 8 18 8
Vitamin B12 intake (μg), mean and SD 4* 5 3 2 4 4
Prevalence of intake inadequacy, n and % 9 7 19 12 28 10

Folate intake (DFE), mean and SD 323* 196 244 125 281 166
Prevalence of intake inadequacy, n and % 29 22* 57 37 86 30

Ca intake (mg), mean and SD 723* 353 596 321 655 342
Prevalence of intake inadequacy, n and % 103 79 123 80 226 80

Vitamin D intake (μg), mean and SD 5·9* 5·7 3·9 3·0 4·9 4·5
Vitamin D intake (IU), mean and SD 236* 226 157 119 194 181
Prevalence of intake inadequacy, n and % 116 87 142 93 258 91

Iron intake (mg), mean and SD 12* 5 8 7 10 6
Prevalence of intake inadequacy, n and % 0 0* 28 18 28 10

Na intake (mg), mean and SD 2278* 1058 1988 1251 2117 1177
Prevalence of intake inadequacy, n and % 20 15 31 20 51 18
Na intake above UL, n and % 67 51 74 48 141 50

Zn intake (mg), mean and SD 8* 4 6 3 7 3
Prevalence of intake inadequacy, n and % 28 21 48 31 76 27

DFE, dietary folate equivalents; UL, upper limit.
*Significant difference in mean value or percentage between immigrants and refugees (χ2 test): P< 0·05.
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‘Here in Canada we eat more meat. Here it is cheaper
for meat, more affordable : : : He [son] drinks coke
almost every day, chips once in a while. This is differ-
ent than back home.’

Parents are trying to balance providing a healthy diet to
their children, while also responding to their expressed
needs for snack foods and sodas. A Saskatoon immigrant
expressed concerns with her daughter:

‘I tell them whenever you are going in the morning
first have a good breakfast, whatever you want, there
are fruits, vegetables, but they just want the routine
: : : she likes pizza, : : : Here they are very much
fond of chocolates, fast foods, chips, fries, ice cream,
what they want is that very easy thing, just take-out
pizza, put it in the microwave and there it is, ready
to eat.’

Some parents spoke about the primacy of ensuring that
their children’s needs are met and that they don’t feel
deprived. A Saskatoon refugee explained:

‘The middle son eats coke, chips and chocolate : : :
every day, whenever he is hungry : : : We are eating
it more here and more food in general : : : The chil-
dren ask for those things so if dad does not buy them
they get angry, so he buys it.’

In contrast, some immigrants from high-income coun-
tries appeared to be more attuned to dietary problems
and better equipped to handle these challenges, perhaps
due to having nutritional knowledge about the host-coun-
try diet and greater financial resources. A Regina immigrant
from Germany stated:

‘Once in a while, chips are for us a treat, may be for a
movie night once a month, I don’t buy them regu-
larly. Andwe do not have pop in the house, only lem-
onade from the powder once in a while. We drink
mainly water and tea and some juice.’

A Regina immigrant from the UK spoke about her con-
certed efforts to ensure her daughter has an adequate diet:

‘They do eat loads of fruit and vegetables; we do
push that on them. [Daughter] wouldn’t have milk
products, but now she started having a cup of milk
each night : : : We are getting a bit further with
her : : : She won’t eat red meat so she will eat it in
a lasagne or meat balls so we offer that once or twice
a week : : : we gave her supplements to make sure
she is getting the right amounts.’

Health-care providers commonly noted that among the
newcomer families they see, many eat a high-carbohydrate
and meat-based diet, often consume sugar-sweetened bev-
erages and rarely consume milk products. A Saskatoon
health-care provider observed:

‘Most of the families that I see have a diet based on
carbohydrate, whether it is rice or cassava or maize
: : : a family here not too long along, older children,

teenagers, but the diet recall was, I could not believe
the lack of vegetables and fruit. It was purely all
carbs, like macaroni.’

Another Saskatoon health-care provider shared:

‘When they came theywere cravingmeat so they buy
nothing but meat. They don’t eat fruits or vegetables,
and : : : those children like pop, they drink a lot of
pop because it’s cheap and accessible.’

A Regina health-care provider emphasized the challenges
with milk consumption:

‘Some cultures never saw milk, they were in camps
: : : they don’t have that good source of milk so none
of them drink milk except when they were breast-fed
: : : continue on the same path and theywere not giv-
ing milk to their children : : : a big challenge : : : if
you are not used to something when you grow up
you don’t want to add it now.’

Immigrant service providers focused on the cultural
aspect to dietary practices that continue in Canada, as well
as the possible overconsumption of meat in response to
experiencing deprivation in refugee camps. A Saskatoon
immigrant service provider noted:

‘It’s a cultural thing [dietary practices] : : : in
Bangladesh teenagers don’t drink milk, only : : :
when they are babies, young children up to 5 or 6
years : : : After refugee camps and coming here they
buy a lot of meat because they didn’t get it. Also a lot
of bread.’

Health-care providers commonly noticed that new-
comer children are often deficient in Fe, vitamin B12 and
vitamin D. A Regina health-care provider who sees many
refugees explained:

‘85% of children and women who come to this office
are anaemic : : : because these people lived in camps
: : : they were never given meat : : : vitamin D is
another one, even adults are vitamin D
deficient : : : I have patients who are deficient in vita-
min B12, but not in a very high number : : : more defi-
cient in the people who don’t take a lot of grains
[fortified] and : : : some of them didn’t eat that
much egg.’

Similarly, another Regina health-care provider added:

‘The most common health issues would be iron defi-
ciency : : : meat is too expensive, they don’t seem to
be having the iron-fortified foods like cereals and
breads : : : and not a lot of vitamin C because of
the lack of fruits and vegetables.’

A Saskatoon health-care provider perceived:

‘Vitamin D deficiency in everyone. I have even
stopped testing them for it and I just supplement
them : : : Vitamin B12 deficiency to some degree in
certain categories of migrants : : : iron-deficiency
anaemia for sure.’
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These vitamin deficiencies were often associated with
vegetarian diets and low consumption of meat, fortified
grains and milk products. In addition, they noted that new-
comer children often do not consume the recommended
quantities of fruits, so may be lacking vitamin C.

In regard to vitamin D deficiency, an immigrant service
provider stressed that the risk of deficiency among new-
comers is related to the change in environmental condi-
tions experienced by moving to a northern country, not
poverty. She stated:

‘Coming from Africa : : : the skin type we have it
doesn’t store : : : vitamin D, because it’s always there
in Africa, so when you move here it changes : : : For
me this vitamin D issue should not be linked to pov-
erty because when you are in your own environ-
ment, your physique : : : it’s adapted to that
environment so you really don’t need to go drink
milk to get your vitamin D, you get it from other
sources : : : When people come they should be
given the education that now you have changed your
environment : : : you need to be consciously [seek-
ing vitamin D].’

However, some newcomers may not have sufficient
resources to purchase vitamin supplements if needed as
mentioned by a Saskatoon immigrant service provider:

‘Usually when you want extra vitamins you have to
buy them : : : When you talk about the immigrants
or refugee family who do not have enough income
even if they need some of those complementary vita-
mins or minerals, they can’t afford that.’

Discussion

Similar to Canadian-born children, newcomer children had
inadequate vitamin D (91 %) and Ca (80 %) intakes. This is
consistent with their low consumption of milk and alterna-
tives as only 24 % of immigrants and 16 % of refugees con-
sumed sufficient servings of milk and alternatives
according to Canada’s Food Guide(28). Canadian children
up to 8 years of age generally consume diets that provide
adequate amounts of most vitamins and minerals, with the
exception of Ca and vitamin D(36,37). A large proportion of
Canadian children do not have adequate intakes of vitamin
D (84·5 to 93·1 % depending on age and sex) and Ca (23·0
to 66·9 % depending on age and sex)(36,37). Inadequate vita-
min D consumption among study participants is also con-
sistent with the high rate of insufficient/deficient serum
vitamin D observed among the same group of immigrant
(53 %) and refugee children (72 %)(17).

According to study results, many newcomer children
also had inadequate intakes of folate (30 %) and Zn
(27 %). Inadequate folate consumption is likely due to
not consuming sufficient servings of vegetables and fruit,
as 78 % of participants did not meet Canada’s Food

Guide recommendations(28) in this area. Similarly, an inad-
equate intake of Zn is likely linked to not consuming suffi-
cient servings of meat and alternatives as 25 % of
participants did not meet the recommended number of
servings. In addition, refugees are at additional risk for
inadequate intakes of vitamin B12 (12 %) and Fe (18 %).
This is likely associated with the higher proportion of ref-
ugees who did not consume the recommended number of
meat and alternative servings (31 %) as compared with
immigrants (18 %), and may also be linked to the consump-
tion of a vegetarian diet.

Also similar to Canadian children, a large proportion of
newcomer children consumed too much Na, above the
upper limit (50 %); however, this appears to be less preva-
lent than among Canadian-born children as 77 to 97 %
(depending on age and sex) have intake of Na exceeding
the upper limit(36,37). High Na consumption has been linked
with hypertension among the same group of newcomer
children(17).

Comments from health-care providers indicate that they
are aware of newcomer children being deficient in Fe, vita-
min B12 and vitamin D. Their comments link these deficien-
cies with vegetarian diets and low consumption of meat,
fortified grains and milk products. However, health-care
providers do not seem to be as aware of the fairly common
possibility of Ca, Zn and folate deficiencies.

Many of the nutritional deficiencies noted above align
with previous research, which indicates newcomer chil-
dren to high-income countries may be at risk for selected
micronutrient deficiencies related to low income, tradi-
tional dietary practices and/or lifestyle habits that limit
exposure to sunlight. Specific nutrient deficiencies noted
among newcomer children include Fe, Zn, vitamin A, folate
and vitamin D(38–42). Omand et al.(42) suggest that vitamin D
deficiency is likely related to intake of cow’s milk intake,
vitamin D supplementation, season and age, as these var-
iables appear to be explanatory factors that mediate the
relationship between immigration status and vitamin D
status.

The specific nutritional deficiencies observed among
newcomer children indicate the importance of access to
healthy food and the need for nutritional screening, as well
as nutrition education tailored to newcomers. According to
participant comments, nutrition education materials need
to explain the link between environmental changes and
vitamin deficiencies, as well as how diets can be modified
to include more Fe, vitamin D and B12 while still respecting
cultural and religious dietary practices. The Saskatoon
immigrant service provider who stressed the important link
between environmental change and vitamin D deficiency
appeared to be inferring that it is important not to under-
stand a diet from a Western standpoint, especially if we
are to fully understand issues around dietary habits and
respond appropriately.

The overall low consumption of milk and alternatives
and vegetable and fruit servings noted among study
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participants is consistent with health-care provider com-
ments that many newcomer children eat a high-carbohydrate
and meat-based diet and do not consume many milk
products. Immigrant service providers noted concerns
with possible overconsumption of meat in response to
experiencing deprivation in refugee camps; however,
this was not consistent with the quantitative data.
Perhaps there are different perceptions about appropri-
ate quantities of meat to consume as compared with
Canada’s Food Guide(28) or these comments are related
to the major dietary changes as newcomers shift from a
grain- and pulse-based diet to include more meat when
they arrive in Canada.

In regard to HEI-C scores(29), newcomer children in the
current study may be doing a little bit better than Canadian-
born children as their average score is 72·8 % and 82 % of
them are in the diet ‘needs improvement’ category, with the
remainder in the ‘good’ diet category. In comparison, all
groups of Canadian children between the ages of 4 and
13 years have average scores in the diet ‘needs improve-
ment’ category (ranges from 59·7 to 65·4 %) and the large
majority of each age group has scores in this category
(ranges from 91·3 to 96·5 %)(29).

The large proportion of participants with a healthy eat-
ing score in the diet ‘needs improvement’ category is con-
sistent with many comments from parents and service
providers about concerns with newcomer children’s diets.
However, data extracts demonstrate that not all newcomer
families experience the same dietary challenges in Canada.
Refugees and immigrants from low- to middle-income
countries are trying to maintain healthy traditional diets
for their children, but they are challenged by children’s
demands for fast foods and sugar-sweetened beverages.
Perhaps their cultural perspectives that place a priority
on meeting the needs of their children, combined with pre-
vious experiences of deprivation and/or lack of nutritional
knowledge concerning the host-country diet, influence
families to comply with their children’s expressed needs
to bring snack foods into the house. However, families
from higher-income areas have likely already experienced
these challenges and appear to be better prepared to set
limits and not purchase unhealthy foods.

Immigrants’ increasing exposure to a dominant host cul-
ture is shown to be linked to dietary acculturation to a diet
high in sugar and fat(2,5). However, the change is not always
consistently related to time in the new host country, as
increased English-language proficiency has been linked
with increased consumption of sweetened drinks(1) and
the exclusive use of Spanish language in the home has
been associated with maintenance of healthy traditional
diets(2). In addition, beneficial dietary changes have been
observed among some immigrant groups, including
increased consumption of vegetables, milk, fruit(5), low-
fat milk, high-fibre bread and low-fat meat(3) and fish(4).
These research findings align well with participant com-
ments relating to dietary acculturation, but it is neither

linear, nor exclusively beneficial or deleterious to the
health of immigrants.

Newcomers’ comments about their children’s diets sug-
gest that there is an underlying structure to the Canadian
food environment that is setting the stage for the develop-
ment of obesity and other non-communicable health prob-
lems among newcomer children. Not all parents
understand that consumption of these foods can lead to
health problems, so they exert varying levels of agency
with regard to setting limits on their children’s consumption
of these foods.

The service providers’ comments are generally consis-
tent with the comments from newcomers from low- to
middle-income countries. Some of the service providers
work in targeted programmes that would only see this type
of clientele, while others may not think of immigrants from
the USA or the UK as newcomers as they tend to integrate
quite well into Canadian culture. The in-depth interviews
expose a social structure where, perhaps unintentionally,
racialized groups appear to be viewed as the newcomers
or the ‘other’ that does not fit into Canadian society.
Although often unconscious, these assumptions may give
rise to bias in the health and social system structure and
lead to compartmentalized planning that fails to fully meet
the diverse needs of newcomers.

Summarily, current study results align with much of the
available research that suggests that dietary intake changes
may be affected by the availability of traditional foods, eco-
nomic constraints, time constraints that lead to the use of
convenience foods, children’s demands and the ability to
cook host-country foods(5). Newcomer children may
develop high-fat and high-sugar food preferences due to
exposure to new host-country foods at day-care centres
or school food programmes(5), or through media advertis-
ing(16). Overall, newcomer dietary change is a complex,
multidimensional process impacted by the child’s, parent’s
and family’s environment.

The dietary inadequacies noted above indicate that
newcomer children may be at risk for suboptimal bone
development, poor growth and anaemia. Adequate body
supplies of both Ca and vitaminD are keys to ensuring opti-
mal bone mass gain during growth. A positive correlation
has been observed between dietary Ca intake and bone
mineral mass during childhood and adolescence(43).
Serum vitamin D (25-hdyroxycholecalciferol) levels before
age 12 years have been positively associated with higher
bone mass gain among adolescents at age 15 years(44).

The prevalence of inadequate Zn intake (27 %)
observed among the newcomer children is a concern
because it can result in stunting and poor development(45).
Among the same study participants, significantly more ref-
ugee children (23 %) had stunted growth compared with
immigrant children (5 %)(17). The primary clinical feature
of mild Zn deficiency among children is impaired growth
that improves with Zn supplementation(46). High dietary
phytate consumption can impede Zn absorption(47),while
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consumption of animal protein can enhance absorption(48).
Thus, the consumption of vegetarian diets with high phy-
tate content may increase their risk of stunting.

The inadequate consumption of folate, vitamin B12

and Fe among newcomer children, especially refugees, is
also concerning since deficiency in one or more of these
micronutrients can result in anaemia(49). Anaemia has been
associated with delayed growth, impaired cognitive devel-
opment and behavioural changes in children related to
attention span, intelligence, sensory perception, emotions
and behaviour, which may persist into adulthood without
treatment(50,51). Similar to Zn, Fe absorption can be inhib-
ited by high dietary phytate consumption(52) and enhanced
through the consumption of Fe from animal sources(49). In
addition, exclusive breast-feeding after 6 months of age
without the introduction of Fe-rich complementary foods
or Fe supplements, the consumption of cow’s milk and fre-
quent consumption of tea are risk factors for Fe deficiency
among newly arrived refugee children(53).

In addition to Fe, an adequate supply of vitamin B12 and
folate is required for normal blood cell formation and
neurological function(49). Vitamin B12 is normally obtained
from animal-source foods, as well as fortified ready-
to-eat cereals; while folate is found in ready-to-eat cereals,
breads and some fruits and vegetables(49). Newcomer chil-
dren in the current study did not commonly report eating
ready-to-eat cereals, an important source of vitamin B12

and folate in the Canadian diet. Since the newcomer chil-
dren more commonly consumed rice and unleavened
bread and some were vegetarian, a substantial number
are at risk for anaemia.

Strengths and limitations
The sample is made up of participants that reflect the coun-
tries of origin of newcomers to Saskatchewan and data
were analysed to highlight different concerns among refu-
gees and immigrants. Thus, results provide some baseline
information to inform health-care system planning.

Only one school-based service provider participated in
the interviews. More efforts could be made to gather data
from school-based sources to inform a comprehensive
description of newcomer children’s diets.

Conclusion

In general, ethnic minority newcomer children are at
high risk of inadequate vitamin D and Ca intakes, and
a substantial portion is at risk for inadequate Zn intake.
In addition, refugee children are at risk of having inad-
equate intakes of folate and Fe. Participant comments
suggest that newcomer children’s diets are shaped by
the interaction of parents’ beliefs and attitudes and child-
ren’s demands in the context of the host-country food
environment that encourages the consumption of proc-
essed foods high in sugar, salt and fat. Efforts to screen
newcomer children for dietary inadequacies should be

paired with culturally appropriate health promotion pro-
gramming to support newcomer families.
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