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ABSTRACT

East Asian immigrants face multiple challenges upon arrival in their destination country, including an increased risk of future diabetes and
cardiovascular disease development. The adoption of food and eating patterns of their host country (i.e., dietary acculturation) may contribute
to this increased disease risk. To effectively examine the dietary acculturation–disease risk relationship in East Asian immigrants, sensitive tools are
necessary; however, there has been no systematic review of the methods used to assess dietary acculturation in this population. A systematic
scoping review of the literature was undertaken to address this gap. A systematic search was conducted in December 2019 and returned a total of
6140 papers. Manuscripts were screened independently by 2 reviewers, resulting in the final inclusion of 30 papers reporting on 27 studies. Robust
measures of dietary acculturation were lacking, with only 6 studies using validated tools. Most studies used self-reported cross-sectional surveys
to determine how the individual’s diet had changed since immigrating, with responses provided on Likert scales. Only 3 quantitative longitudinal
studies used prospective measures of diet change, through serial food-frequency questionnaires. Qualitative studies explored dietary acculturation
and factors influencing change in diet through semi-structured interviews and focus groups. This review found there is no consensus in the
literature on how to most effectively measure the magnitude and process of dietary acculturation in East Asian populations. There is a need for
robust, longitudinal, and mixed-method study designs to address the lack of evidence and develop more comprehensive tools measuring dietary
acculturation. Improving the assessment methods used to measure dietary acculturation is critical in helping to monitor the impact of interventions
or policies aimed at reducing diet-related disease risk in East Asian immigrant populations. Adv Nutr 2021;12:865–886.
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Introduction
Dietary acculturation is a complex, multidimensional pro-
cess by which a person’s diet changes and adapts when
they move from their home country to a new host country
with a different food environment or culture (1). It is not
simply a unidirectional change from diet of origin country
to new host country dietary patterns, but rather depends on
many factors, including country and culture of origin, age
at migration, socioeconomic factors, political factors, and
personal preferences (2). Dietary acculturation research has
gained traction in developed countries as changing dietary
and lifestyle patterns among new immigrants has emerged as
a potential contributor to increased risk for chronic diseases
such as type 2 diabetes (T2D), cardiovascular disease,
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and obesity (3). This increase in risk for chronic diseases
with increased length of residence in the host country
has been especially notable for East Asian immigrants (4–
7). One longitudinal study of Asian immigrant health in
Australia found that increased length of residence was
correlated with increased reporting of T2D among Asian
immigrants compared with their native-born counterparts,
even when health behaviors were controlled for (5). Another
study from the United States found that, compared with
whites, the prevalence of T2D among first-generation Asian
immigrants increased almost twice as much over a 10-y
period (4). Both studies suggest that diet and lifestyle factors
may explain this difference in disease risk (4, 5). Other
studies have found Chinese who immigrate to westernized
countries to have a 30–50% increased risk for developing
T2D compared with those who remain in China (8, 9).
Westernized societies are characterized by obesogenic food
environments, which is a known contributor to the high
prevalence of chronic diseases, such as diabetes and heart
disease (10–12). When East Asians immigrate to these
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westernized societies, it is inevitable that they undergo some
change in dietary habits, due to a different food and cultural
environment.

Additionally, China, the largest country in East Asia, has
been undergoing a rapid nutrition transition for the last
couple decades, with diets on a population level changing
towards increased consumption of animal products and re-
fined carbohydrates, which has contributed to an exponential
increase in the incidence of T2D (13–15). The combination
of nutrition transition with dietary acculturation after immi-
gration may exacerbate the risk for chronic disease in this
population.

This represents a significant problem, as East Asian im-
migrants are one of the fastest growing group of immigrants
among all major immigration countries (16). Approximately
27% of immigrants to the United States originate from East
and South Asia, with those from China representing the third
largest group of new immigrants in 2017, and Asians are
projected to make up 38% of all immigrants by the year 2065
(17). In Canada, 31% of recent immigrants are born in East
Asia, while ∼23% of new immigrants to Australia were born
in North East Asia (18, 19). With such a significant number
of new East Asian immigrants and with the current evidence
showing that health deteriorates postmigration, studying the
process of dietary acculturation in this population could
shed some light on how and why the risk of chronic disease
increases for these immigrants.

The association between acculturation and diet has been
studied for over half a century, but dietary acculturation
as a distinct area of research has only emerged in the
last few decades (20). Satia-Abouta et al. (20) conducted
a brief review of methods utilized to study dietary ac-
culturation among US immigrants and found that early
dietary acculturation studies primarily utilized methods
from the social sciences, such as single-item acculturation
measures (e.g., length of time in host country or language
proficiency) or brief acculturation scales in an attempt to
measure dietary acculturation (20). While they provide some
understanding of the factors influencing acculturative stress,
these traditional measures of acculturation fail to capture
change in dietary patterns, so cannot provide the necessary
information needed to measure dietary acculturation and
how it impacts on risk for chronic disease (20). As it has
been almost 2 decades since the most recent review of dietary
acculturation measures, it is pertinent to re-examine the
literature to determine if any progress has been made in the
approaches used to measure dietary acculturation. As dietary
acculturation has been recognized as specific to the culture
and country of origin, it is important to define the population
group when examining measures of dietary acculturation
(1). Therefore, this scoping review aims to understand how
dietary acculturation is currently being measured in East
Asian immigrant populations and to evaluate the quality of
these measurement tools. It is anticipated that this review
will provide valuable insight into how dietary acculturation
can best be measured, as a first step in identifying nutritional
factors contributing to chronic disease risk in East Asian

immigrants. It is imperative to track dietary changes in
immigrant populations and determine how these changes
correlate to increased risk for cardiometabolic diseases in
order to identify the best points of intervention for reducing
disease risk and burden on the health care system.

Methods
To determine how dietary acculturation is assessed in East
Asian immigrant populations, a systematic scoping review
was undertaken. Scoping reviews are appropriate for deter-
mining the extent of existing literature on a research topic
and uncovering gaps in the literature (21). Scoping reviews
are useful for reviewing literature from a wide range of
disciplines that is heterogenous in nature and therefore does
not lend itself well to systematic review methodology (21,
22). Quality assessment of included articles is not normally
a formal part of a scoping review (22). The scoping review
was conducted based on the framework described by Arksey
and O’Malley (22) and reported following the Preferred
Reporting Items for Systematic Reviews and Meta Analyses–
Extension for Scoping Reviews (PRISMA-ScR) checklist
and guidelines to ensure a rigorous and systematic process
(22, 23).

Search strategy
The search strategy was developed based on preliminary
searching and refined in consultation with a research
librarian and researchers with expertise in the field of
dietary acculturation. Once the search strategy was finalized,
7 electronic databases were searched—Medline, Embase,
CINAHL, Scopus, Sociological Abstracts, Cochrane, and
PsychInfo—to retrieve articles indexed from database in-
ception until December 2019. Search terms used included
a combination of “diet acculturation,” “food acculturation,”
“nutrition transition,” “diet transition,” and “diet shift” in
order to capture the range of methods used to describe
changing diets. Hand-searching of articles identified through
database searching was also conducted to retrieve additional
articles. An example search strategy for Medline is provided
in Supplemental Appendix 1. No limitations were placed on
publication date based on the scarcity of literature returned
in initial scoping searches. Articles were limited to those
conducted in humans and published in English.

Inclusion criteria
In order to be considered for inclusion, articles must have
met the following criteria: 1) peer-reviewed original research
studies and 2) include a question or measure related to
individual dietary change in East Asian populations living
outside their country of origin. Both qualitative and quan-
titative studies were included if they attempted to capture
dietary change on an individual level. For the purpose of this
review, dietary acculturation was defined as the change in
dietary habits/food choices that occurs when a person moves
from their home country to another host country and begins
to adopt the dietary habits/food choices of the host country
(2). East Asians were defined as those originating from China
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(including Hong Kong and Macau), Korea, Japan, Mongolia,
and Taiwan, as these countries share ethnic and cultural
heritage similarities (24).

Exclusion criteria
Articles were excluded if they 1) measured dietary change
at a population level (nutrition transition) rather than on an
individual level (25) and 2) were not published in English.

Screening
All retrieved records were imported into Endnote software
(version X9.3.1; Clarivate Analytics) for removal of dupli-
cates before being uploaded to an online systematic review
screening software program (Covidence systematic review
software; Veritas Health Innovation, Melbourne, Australia).
Using prespecified inclusion criteria, titles and abstracts were
screened independently by 2 authors (SDL and NJK). The
screening protocol was piloted on 300 records to ensure
consistency in applying eligibility criteria. Studies selected
during first-pass screening were then retrieved and full-text
articles were screened independently by 2 authors (SDL and
NJK). Conflicts were resolved through discussion between
the 2 reviewers until consensus was achieved. Interrater
agreement was high at 94% overall.

Data extraction
Data extraction was completed by 1 author (SDL) using a
data-extraction template developed in conjunction with the
authorship team. A subsample of extractions was verified
by a second author (NJK). Key characteristics of included
papers were extracted, including study country, study design,
participant type and number, analysis methods, and key
findings relating to measurement of dietary acculturation.

Synthesis approach
Extracted data were collated into separate data sheets for
quantitative and qualitative methods used to examine dietary
acculturation. Studies using quantitative methods were eval-
uated for the specific dietary acculturation assessment tool(s)
utilized, including the number and type of questions, scoring
system, validity and reliability, as well as strengths and
weaknesses of the measurement method. Interview/focus
group questions used in qualitative studies to explore dietary
acculturation were extracted and collated to create an overall
picture of the qualitative approaches used to explore dietary
acculturation.

Results
After removal of duplicates, a total of 3617 records were
included in stage 1 screening (title and abstract), result-
ing in 228 articles eligible for full-text screening. During
stage 2 screening (full-text), 198 articles were excluded,
leaving 30 articles reporting on 27 studies (n = 16
quantitative, n = 9 qualitative, n = 2 mixed methods)
meeting criteria for inclusion in this review (1, 26–54)
(Figure 1). Studies were conducted with East Asian pop-
ulations in the United States (n = 16), Canada (n = 4),

United Kingdom (n = 2), Australia (n = 2), Belgium
(n = 1), Korea (n = 1), and in both the United States
and Canada (n = 1). Participants in the included studies
originated from all East Asian countries except for Mongolia,
with n = 20/27 studies including participants of Chinese
ethnicity. Data from a total of 49,502 participants were
included in the 27 studies. The 16 quantitative studies were
primarily cross-sectional (n = 13) (Table 1), while qualitative
studies used multiple data-collection methods including
semi-structured interviews (n = 5), focus groups (n = 4),
semi-structured food consumption diary (n = 1), participant
observation (n = 1), and photovoice records (n = 1)
(Table 2). Two mixed-methods studies used qualitative focus
groups/interviews as well as quantitative 24-h dietary recalls
(Table 3) (40, 52).

A summary of key study characteristics, separated by
methodological approach, quantitative studies, qualitative
studies, and mixed methods can be found in Tables 1–3,
respectively, with expanded study information in Supple-
mental Table 1.

Quantitative measures of dietary acculturation
Studies used a wide variety of tools to quantitatively assess
dietary acculturation, including food-based assessment to
capture dietary intake, dietary acculturation scales, and
general eating habits questionnaires (Table 4). Most studies
utilized multiple tools to capture dietary acculturation, and
only 2 studies used the same tool. To capture dietary ac-
culturation, these assessment tools were either administered
at multiple time points to assess change in diet over time
or administered once only by asking participants to fill out
questionnaires retrospectively and recall their diets before
immigrating.

Six studies measured dietary acculturation using food-
based assessments, such as 24- or 48-h dietary recalls
(n = 3), food-frequency questionnaires (n = 4), and the
Food Similarity Index (a tool developed to measure how
similar an individual’s diet is to that of a US-born person of
the same age) (50) (n = 1). Four studies used scales devel-
oped specifically to measure changes in dietary patterns of
immigrants. Nine studies utilized questionnaires developed
to assess general change in food consumption patterns pre-
and postmigration. All food-habits questionnaires were only
used in individual studies, but they contained similar types
of questions, including meal/snack frequency, frequency
of fruit/vegetable consumption, and general change in
diet.

Qualitative assessment of dietary acculturation
Qualitative methods used to explore dietary acculturation
captured 3 primary themes of questions: diet prior to
migration, diet postmigration, and factors influencing eating
habits. All qualitative approaches involved asking partici-
pants to describe changes in their diets postmigration and
the factors influencing their current dietary habits, including
food-preparation methods, food procurement, and percep-
tions regarding the relation between diet and disease. Some
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FIGURE 1 PRISMA flow diagram. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta Analyses.

example questions used to explore dietary acculturation
included “If you think that your diet and physical activity
have changed since coming to Canada, what are the most
important reasons?” (51) and “What types of changes have
been made to your diet? (30). These studies used both
closed and open-ended questions to elucidate responses from
participants with regard to dietary acculturation as well as to
collect demographic information for analysis purposes.

How do diets change?
Findings regarding dietary acculturation varied widely. For
example, some studies found immigrants increased fruit and
vegetable consumption after moving, while some decreased
consumption (1, 26, 28, 46). Both qualitative and quantitative
studies found that dietary acculturation depended on a
range of factors, including ethnic and nonethnic cultural
ties, such as having friends from the host country, and
food environment factors, such as cost and quality of foods.
Multiple studies found that breakfast was the first meal to
change postmigration, either to become more Western or to
be skipped entirely (28, 47, 52). Some of the reasons for this
change were that participants found traditional breakfasts

time-consuming to prepare while Western-style breakfast
foods were more convenient to access.

Limitations of measurement methods
The included studies provided some discussion of the
limitations of the methods used to measure dietary accul-
turation. While these varied widely across the studies, some
key shortcomings of the tools used included reliance on
food-frequency questionnaires with inadequate food types,
measure of perception of change rather than actual dietary
change, and missing questions on region of origin for
participants.

Discussion
The purpose of this scoping review was to determine how
dietary acculturation is assessed in East Asian immigrant
populations. The 27 studies included in this scoping review
highlight the lack of standardized and validated instruments
available to measure and understand dietary acculturation
in East Asian immigrants, as only 2 studies used the same
measure of dietary acculturation. The diversity of study
designs and instruments creates a confusing picture of
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the process and consequences of dietary acculturation for
East Asian immigrants. This mixed result has also been
found in other literature examining dietary acculturation
among Hispanic adults in the United States (55). There have
been some improvements in the measurement of dietary
acculturation in the last 20 y, including the development
of targeted dietary acculturation scales and the recognition
of the need for assessment of dietary intake at multiple
time points. However, the most appropriate methods to
adequately capture dietary acculturation in this population
are still unclear. Standardized methods are critical in order
to better explore the relation between dietary acculturation
and risk for cardiometabolic disease as well as for enhanced
comparison of disease risk between immigrant populations
in different countries.

One population that has been studied more extensively
with regard to dietary acculturation is Latino/Hispanic
immigrants in the United States. A review of the literature
looking at dietary acculturation of Hispanics in the United
States found that, despite the existence of a number of
validated tools for measuring dietary acculturation in this
population, they are rarely consistently utilized, making
comparison of findings between studies rather difficult (55).
The authors of this study hypothesized that one of the
reasons for the confusing picture of dietary acculturation
is due to a heavy reliance on cross-sectional designs as
well as the incapability of current assessment methods to
capture the social, economic, and political environments
that influence the dietary acculturation process (55). The
findings from this scoping review largely echo those found by
Arandia et al. (55), which are that the use of primarily cross-
sectional study designs along with inconsistent assessment
tools and inadequate consideration for contextual factors
make it difficult to draw conclusions about the impact of
dietary acculturation on the health outcomes of immigrants.
This is not surprising as dietary acculturation literature from
2 decades ago also suggested that cross-sectional designs,
which only collect data at 1 point in time, are inadequate to
capture dietary acculturation, and prospective longitudinal
research is needed in order to better understand how diets of
immigrants change over time (26). Despite these recommen-
dations, we identified only 4 (1 qualitative and 3 quantitative)
studies that utilized a prospective longitudinal research
designs and all of the cross-sectional studies included in this
review relied on participants to recall how their diet had
changed, which introduces recall bias (56).

Another limitation of the current evidence base on
dietary acculturation is that most quantitative studies focused
on capturing nutrient intake while failing to capture the
environmental, cultural, and personal factors that may
affect an immigrant’s experience of dietary acculturation.
Only 1 study compared diets of immigrants with those of
native-born individuals to develop a Food Similarity Index
comparing immigrant diets with the typical American diet
(50). The advantage of this is that it helps control for
diet changes that occur as part of shifting food systems
within the destination country rather than because of dietary
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acculturation of the individual immigrant (50). However,
the Food Similarity Index does not account for any regional
differences in home-country diet of immigrants, so cannot
measure the magnitude or nature of any dietary change
that has occurred. In fact, none of the studies took into
consideration that participants from different regions may
have varied dietary patterns to begin with. Even within
the same country there can be tremendous diversity in
cuisines, which might lead to different experiences and
outcomes of dietary acculturation between participants from
the same country of origin (57). This is a limitation of
the evidence and makes it difficult to compare dietary
acculturation results across participants. On this note, since
the publication of some of the earlier studies in this review,
China has undergone rapid nutrition transition and many
traditional East Asian foods and ingredients have become
more widely available in major Western cities, which may
influence trends in dietary acculturation and should be
considered in future assessment (15, 25). Another important
contextual factor, which was absent from assessment tools in
included studies, is that the reason for migration might have
impacted on dietary acculturation. An immigrant who leaves
his or her home voluntarily for economic or educational
reasons may experience dietary acculturation very differently
from those migrating as refugees. All these environmental,
socioeconomic, cultural, and personal factors would likely
impact on the dietary acculturation process of immigrants
and would be beneficial to consider in future research.

Qualitative studies included in this review attempted to
fill some of the gaps left by quantitative studies in trying
to explore why diets change when immigrants move and
the complex interplay between environment and personal
choices in dietary acculturation. However, the majority of
qualitative studies also relied on participants to recall their
previous dietary habits in order to compare with current
diets and describe how they have changed. Qualitative
methods to explore dietary acculturation could be enhanced
by collecting data at multiple time points to provide a
richer picture of the dynamic nature of dietary acculturation.
Longitudinal qualitative research is increasingly used in
health care research to better understand how and why
change happens in addition to what types of change occurs
(58).

One study found that immigrants’ diets changed to be-
come more westernized for a period of time before eventually
returning to a more traditional diet (32). This highlights
again the need for further longitudinal and mixed-methods
research to determine how immigrants’ diets change postmi-
gration and why as cross-sectional studies are inadequate for
capturing the complexity and fluidity of the dietary accul-
turation process. Mixed-methods approaches are valuable for
increasing understanding of complex, multifaceted research
questions as they allow for the inclusion of both quantitative
and qualitative research methods (59). Another review of
dietary acculturation among Hispanics in the United States
also concluded that there is a necessity to conduct qualitative
research alongside cross-sectional and longitudinal research

in order to more comprehensively explore the acculturation
process (55). Of the 2 mixed-methods studies included in
this review, only the study by Wu and Smith (52) assessed
dietary acculturation both quantitatively (Food Adoption
Questionnaire) and qualitatively through focus groups. This
allowed for assessment of current dietary practices (either
Western or Chinese) along with understanding how and why
dietary acculturation occurs (52). A better understanding of
both how and why the diets of East Asian immigrants change
will allow for the development of targeted interventions
aimed at improving dietary intake and reducing the risk of
disease for East Asian immigrants.

Current practices for the identification and management
of chronic disease in countries such as Australia, Canada,
and the United States may not be appropriate for East
Asian immigrants who have different genetic and cultural
risk factors for disease (60). East Asians are at greater risk
for diabetes at a younger age and at a lower BMI than
whites, so the condition may go undetected longer, leading
to missed opportunities for early intervention in the disease
trajectory (60, 61). Additionally, there is a need for more
ethnicity-tailored approaches to diabetes management as
cultural beliefs and family influences may affect the way that
East Asians immigrants respond to a diagnosis of T2D and
subsequent adherence to disease-management strategies (62,
63). Data on dietary acculturation are essential in tailoring
advice to East Asian immigrants as they will allow for a better
understanding of overall dietary patterns for this population
and how to best mitigate the impact on risk for chronic
diseases. Improved understanding of dietary acculturation
will also allow for the development of targeted public health
policies to improve the dietary habits of immigrants, lower
health care costs, and save lives.

Strengths and limitations
This scoping review is the first to examine dietary accul-
turation measurement tools for East Asian immigrants. The
use of a systematic searching strategy ensured a rigorous and
replicable review process. By searching 7 electronic databases
in addition to the reference lists of key articles, this review
was able to capture the breadth of literature available on
the topic. Including quantitative, qualitative, and mixed-
methods studies in this review enabled us to identify the
range of methods currently used in the literature to measure
dietary acculturation in East Asian immigrant populations.
Scoping reviews lend themselves well to dietary acculturation
research as they are able to capture a disparate body of
literature; however, the diversity of results also limited the
extent of analysis possible in this review (22).

Considerations for future studies
Future studies should aim to explore the dynamic and
intertwined relation between acculturation and dietary habits
while also taking into consideration the many confounding
factors of dietary change. One recommendation would be to
utilize a systems-thinking approach in dietary acculturation
studies to construct a better picture of how each of the
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environmental, social, and personal variables interact and
connect to impact on the whole overarching picture of how
and why an immigrant undergoes dietary changes (64, 65).
It is important to also capture the many environmental,
personal, and sociocultural factors that influence dietary
acculturation as well as the heterogeneity of immigrants
themselves in order to understand this complex and dynamic
phenomenon (55). For East Asian immigrants, this might
include an examination of whether cultural health beliefs,
such as the consumption of food for medicinal purposes,
influence eating habits after migration (66, 67). This could
be practically accomplished by including assessment of both
knowledge and practice of specific cultural health beliefs
in eating-habits questionnaires using Likert scales. Another
important consideration is the assessment of ties to the
East Asian community in the host country as this may
influence the degree and nature of dietary acculturation
(26, 66).

In terms of the measurement tools used to assess dietary
acculturation, most were not tested for content validity or
reliability, so it is hard to know how well they capture the
concept of dietary acculturation or how they would perform
if administered multiple times in the same population. Future
studies would benefit from pilot testing of tools to evaluate
their psychometric properties in order to enhance the rigor
and validity of results or from the use of existing tools that
have been validated in the relevant populations. In order to
rigorously measure dietary acculturation, it is insufficient to
simply conduct dietary assessments, such as food-frequency
questionnaires or 24-h dietary recalls, as these methods fail to
capture the cultural factors that may influence food intake. It
may be necessary to develop food-frequency questionnaires
specifically designed to capture dietary acculturation or to
consider linking food and nutrient databases internationally
for better comparison of dietary change when people move
between countries. Future studies on dietary acculturation
should consider incorporating both longitudinal collection
of food intake as well as a measure of cultural influences
on dietary intake. An important cultural consideration is
that dietary acculturation often occurs at different rates
for each eating occasion of the day, such that breakfast is
often the first meal to change while cultural eating patterns
are most strongly retained for dinner among East Asian
immigrants (28, 47, 52, 66). Therefore, future studies would
benefit from including meal-specific eating-habits questions
to determine more nuanced changes in eating habits for East
Asian immigrants.

Ideally, measurement of dietary acculturation would
attempt to determine dietary intake prior to immigration
or as soon as possible after immigration and to follow
up new immigrants for an extended time period in order
to capture long-term change. One possibility for tracking
dietary acculturation in this population would be to include
dietary surveys along with medical assessments during the
immigration process and then following up with immigrants
annually, for a period of 10 y postmigration, to determine
how dietary patterns change. Alternatively, population-level

nutrition surveys could be utilized to capture changes in
immigrants’ diets through the addition of tailored dietary
acculturation scales to national nutrition surveys as well
as incorporating a wider range of cultural foods in these
surveys.

In order to understand the health and social consequences
of dietary acculturation for East Asian immigrants, we first
need to develop more comprehensive assessment methods
that consider both dietary intake (assessed at multiple time
points postmigration) and sociocultural factors, such as the
importance of food as medicine (67), that contribute to
dietary acculturation.

Conclusions
There is still no consensus on how to best measure di-
etary acculturation of East Asian immigrants, leading to
widely varied results in the study of dietary acculturation
outcomes. Development of more comprehensive methods for
measuring dietary acculturation is needed to monitor the
impact of interventions or policies aimed at reducing diet-
related disease risk in immigrant populations. As dietary
acculturation is such as complex phenomenon, with a myriad
of individual and societal influences, a mixed-methods
longitudinal approach is likely the most appropriate way to
measure it in East Asian immigrants.

Acknowledgments
The authors’ responsibilities were as follows—SDL and NJK:
conducted all abstract and full-text screening as well as
data extraction; SDL, NJK, CEH, and TSTC: contributed to
the design of the review and writing and revising of the
manuscript; and all authors: read and approved the final
manuscript.

References
1. Satia JA, Patterson RE, Kristal AR, Hislop TG, Yasui Y, Taylor VM.

Development of scales to measure dietary acculturation among
Chinese-Americans and Chinese-Canadians. J Am Diet Assoc
2001;101(5):548–53.

2. Satia JA. Dietary acculturation and the nutrition transition: an overview.
Appl Physiol Nutr Metab 2010;35(2):219–23.

3. Delavari M, Sonderlund AL, Swinburn B, Mellor D, Renzaho
A. Acculturation and obesity among migrant populations in high
income countries—a systematic review. BMC Public Health 2013;13:
458.

4. Fan W, Lee DH, Billimek J, Choi S, Wang PH. The changing landscape
of diabetes prevalence among first-generation Asian immigrants in
California from 2003 to 2013. BMJ Open Diabetes Res Care 2017;
5(1).

5. Pasupuleti SSR, Jatrana S, Richardson K. Effect of nativity and duration
of residence on chronic health conditions among Asian immigrants in
Australia: a longitudinal investigation 2016;48(3):322–41.

6. Wong S, Dixon L, Gilbride J, Kwan T, Stein R. Measures of acculturation
are associated with cardiovascular disease risk factors, dietary intakes,
and physical activity in older Chinese Americans in New York City. J
Immigrant Minority Health 2013;15(3):560–8.

7. Yang EJ, Chung HK, Kim WY, Bianchi L, Song WO. Chronic
diseases and dietary changes in relation to Korean Americans’ length
of residence in the United States. J Am Diet Assoc 2007;107(6):
942–50.

884 Lee et al.



8. Misra A, Ganda OP. Migration and its impact on adiposity and type 2
diabetes. Nutrition 2007;23(9):696–708.

9. Jin K, Gullick J, Neubeck L, Koo F, Ding D. Acculturation is associated
with higher prevalence of cardiovascular disease risk-factors among
Chinese immigrants in Australia: evidence from a large population-
based cohort. Eur J Prev Cardiolog 2017;24(18):2000–8.

10. Dendup T, Feng X, Clingan S, Astell-Burt T. Environmental risk factors
for developing type 2 diabetes mellitus: a systematic review. Int J Environ
Res Public Health 2018;15(1).

11. Morland K, Wing S. The contextual effect of the local food environment
on residents’ diets: the Atherosclerosis Risk in Communities Study. Am
J Public Health 2002;92(11):1761–7.

12. Sarkar C, Webster C, Gallacher J. Are exposures to ready-to-eat
food environments associated with type 2 diabetes? A cross-sectional
study of 347 551 UK Biobank adult participants. Lancet Planet Health
2018;2(10):e438–50.

13. Chan JCN, Zhang Y, Ning G. Diabetes in China: a societal solution
for a personal challenge. Lancet Diabetes Endocrinol 2014;2(12):
969–79.

14. Ma RCW, Lin X, Jia W. Causes of type 2 diabetes in China. Lancet
Diabetes Endocrinol 2014;2(12):980–91.

15. Popkin BM. Synthesis and implications: China’s nutrition transition in
the context of changes across other low- and middle-income countries.
Obes Rev 2014;15(S1):60–7.

16. Migration Policy Institute. The top sending countries of immigrants
in Australia, Canada, and the United States 2011 [Internet]. Available
from: https://www.migrationpolicy.org/programs/data-hub/top-
sending-countries-immigrants-australia-canada-and-united-
states(accessed 2020).

17. Radford J. Key findings about U.S. immigrants: Pew Research Center;
2019 [Internet]. Available from: https://www.pewresearch.org/fact-
tank/2019/06/17/key-findings-about-u-s-immigrants/(accessed
2020).

18. Edmonston B. Canada’s immigration trends and patterns. Canadian
Studies in Population 2016;43(1-2):78–116.

19. Australian Bureau of Statistics. Migration, Australia, 2017–18.
Australian Bureau of Statistics, Australian Government; 2019 [Internet].
Available from: https://www.abs.gov.au/statistics/people/population/
migration-australia/2017-18.

20. Satia-Abouta, J, Patterson, RE, Neuhouser, ML Elder, J. Dietary
acculturation: applications to nutrition research and dietetics. J Am Diet
Assoc 2002;102:1105–18. 12171455

21. Colquhoun HL, Levac D, O’Brien KK, Straus S, Tricco AC, Perrier L,
Kastner M, Moher D. Scoping reviews: time for clarity in definition,
methods, and reporting. J Clin Epidemiol 2014;67(12):1291–4.

22. Arksey H, O’Malley L. Scoping studies: towards a methodological
framework. Int J Soc Res Methodol 2005;8(1):19–32.

23. Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D,
Moher D, Peters MDJ, Horsley T, Weeks L, et al. PRISMA Extension for
Scoping Reviews (PRISMA-ScR): checklist and explanation. Ann Intern
Med 2018;169(7):467.

24. Kort M. The handbook of East Asia, Minneapolis (MN): Lerner
Publishing Group; 2005.

25. Popkin BM, Lu B, Zhai F. Understanding the nutrition transition:
measuring rapid dietary changes in transitional countries. Public Health
Nutr 2002;5(6a):947–53.

26. Satia-Abouta J, Patterson RE, Kristal AR, Teh C, Tu S-P. Psychosocial
predictors of diet and acculturation in Chinese American and Chinese
Canadian women. Ethnicity Health 2002;7(1):21–39.

27. Adekunle B, Filson G, Sethuratnam S. Immigration and Chinese
food preferences in the greater Toronto area. Int J Consumer Stud
2013;37(6):658–65.

28. Alakaam AA, Castellanos DC, Bodzio J, Harrison L. The factors that
influence dietary habits among international students in the United
States. J Int Students 2015;5(2):104–20.

29. Almohanna A, Conforti F, Eigel W, Barbeau W. Impact of dietary
acculturation on the food habits, weight, blood pressure, and fasting

blood glucose levels of international college students. J Am Coll Health
2015;63(5):307–14.

30. Amos S, Lordly D. Picture this: a photovoice study of international
students’ food experience in Canada. Can J Diet Pract Res
2014;75(2):59–63.

31. An Z. Diet-specific social support, dietary acculturation, and self-
efficacy among Chinese living in the United States. J Int Intercult
Commun 2018;11(2):136–53.

32. Cappellini B, Yen DAW. Little emperors in the UK: acculturation and
food over time. J Bus Res 2013;66(8):968–74.

33. Chadee DD, Mori H, Kurihara K. An analysis of household beef
consumption of Japanese expatriates in U.S.: implications for future beef
consumption in Japan. J Int Food Agribus Market 1996;8(1):75–91.

34. Kim J, Chan MM. Acculturation and dietary habits of Korean
Americans. Br J Nutr 2004;91(3):469–78.

35. Kim MJ, Lee SJ, Ahn Y-H, Bowen P, Lee H. Dietary acculturation
and diet quality of hypertensive Korean Americans. J Adv Nurs
2007;58(5):436–45.

36. Lee J, Gao RR, Kim JH. Acculturation and changes in dietary behavior
and anthropometric measures among Chinese international students in
South Korea. Nutr Res Pract 2015;9(3):304–12.

37. Lv N, Cason KL. Current dietary pattern and acculturation of Chinese
Americans in Pennsylvania. Topics Clin Nutr 2003;18(4):291–300.

38. Lv N, Cason KL. Dietary pattern change and acculturation of Chinese
Americans in Pennsylvania. J Am Diet Assoc 2004;104(5):771–8.

39. Hartwell HJ, Edwards JSA, Brown L. Acculturation and food habits:
lessons to be learned. Br Food J 2011;113(11):1393–405.

40. Lane G, Nisbet C, Vatanparast H. Dietary habits of newcomer children
in Canada. Public Health Nutr 2019;22(17):3151–62.

41. Pan Y-L, Dixon Z, Himburg S, Huffman F. Asian students change
their eating patterns after living in the United States. J Am Diet Assoc
1999;99(1):54–7.

42. Perez-Cueto F, Verbeke W, Lachat C, Remaut-De Winter AM. Changes
in dietary habits following temporal migration. Appetite 2009;52(1):83–
8.

43. Pierce BL, Austin MA, Crane PK, Retzlaff BM, Fish B, Hutter CM,
Leonetti DL, Fujimoto WY. Measuring dietary acculturation in Japanese
Americans with the use of confirmatory factor analysis of food-
frequency data. Am J Clin Nutr 2007;86(2):496–503.

44. Rosenmöller DL, Gasevic D, Seidell J, Lear SA. Determinants of changes
in dietary patterns among Chinese immigrants: a cross-sectional
analysis. Int J Behav Nutr Phys Act 2011;8:42.

45. Saccone BH, Obeng CS. Food choices and eating patterns of
international students in the United States: a phenomenological study.
Int Public Health J 2015;7(4):357–61.

46. Satia JA, Patterson RE, Kristal AR, Hislop TG, Pineda M. A household
food inventory for North American Chinese. Public Health Nutr
2001;4(2):241–7.

47. Satia JA, Patterson RE, Taylor VM, Cheney CL, Shiu-Thornton S,
Chitnarong K, Kristal AR. Use of qualitative methods to study diet,
acculturation, and health in Chinese-American women. J Am Diet
Assoc 2000;100(8):934–40.

48. Sutton-Brady C, Davis T, Jung M. Perceived cultural spaces and cultural
in-betweens: consumption among Korean Australians. J Consum Behav
2010;9(5):349–63.

49. Tseng M, Wright DJ, Fang CY. Acculturation and dietary change among
Chinese immigrant women in the United States. J Immigrant Minority
Health 2015;17(2):400–7.

50. Van Hook J, Quiros S, Frisco ML. The Food Similarity Index: a
new measure of dietary acculturation based on dietary recall data. J
Immigrant Minority Health 2015;17(2):441–9.

51. Vitale M, Doherty ST. Lifestyle and weight changes among immigrants
in Canada. Int J Migration Health Soc Care 2018;14(4):439–54. doi:
10.1108/IJMHSC-04-2018-0023.

52. Wu B, Smith C. Acculturation and environmental factors influencing
dietary behaviors and body mass index of Chinese students in the
United States. Appetite 2016;103:324–35.

Assessment of dietary acculturation in East Asians 885

https://www.migrationpolicy.org/programs/data-hub/top-sending-countries-immigrants-australia-canada-and-united-states
https://www.pewresearch.org/fact-tank/2019/06/17/key-findings-about-u-s-immigrants/
https://www.abs.gov.au/statistics/people/population/migration-australia/2017-18


53. Yan Z, FitzPatrick K. Acculturation and health behaviors among
international students: a qualitative approach. Nurs Health Sci
2016;18(1):58–63.

54. Zhang H, Hsu-Hage BHH, Wahlqvist ML. Longitudinal changes in
nutrient intakes in the Melbourne Chinese Cohort Study. Public Health
Nutr 2002;5(3):433–9.

55. Arandia G, Nalty C, Sharkey JR, Dean WR. Diet and acculturation
among Hispanic/Latino older adults in the United States: a review
of literature and recommendations. J Nutr Gerontol Geriatr
2012;31(1):16–37.

56. Kipnis V, Midthune D, Freedman L, Bingham S, Day NE, Riboli
E, Ferrari P, Carroll RJ. Bias in dietary-report instruments and
its implications for nutritional epidemiology. Public Health Nutr
2002;5(6a):915–23.

57. Song F, Cho MS. Geography of food consumption patterns between
South and North China. Foods 2017;6(5):34.

58. Carduff E, Murray SA, Kendall M. Methodological developments in
qualitative longitudinal research: the advantages and challenges of
regular telephone contact with participants in a qualitative longitudinal
interview study. BMC Res Notes 2015;8(1):142.

59. Tariq S, Woodman J. Using mixed methods in health research. JRSM
Short Reports 2013;4(6).

60. Chan JCN, Malik V, Jia W, Kadowaki T, Yajnik CS, Yoon K-H, Hu
FB. Diabetes in Asia: epidemiology, risk factors, and pathophysiology.
JAMA 2009;301(20):2129–40.

61. Ma H, Wu X, Guo X, Yang J, Ma X, Lv M, Li Y. Optimal body mass
index cut-off points for prediction of incident diabetes in a Chinese
population. J Diabetes 2018;10(12):926–33.

62. Chesla CA, Chun KM, Kwan CML. Cultural and family challenges to
managing type 2 diabetes in immigrant Chinese Americans. Diabetes
Care 2009;32(10):1812.

63. Choi TST, Walker KZ, Palermo C. Culturally tailored diabetes education
for Chinese patients: a qualitative case study. J Transcult Nurs
2017;28(3):315–23.

64. Arnold RD, Wade JP. A definition of systems thinking: a systems
approach. Procedia Computer Science 2015;44:669–78.

65. Friel S, Pescud M, Malbon E, Lee A, Carter R, Greenfield J, Cobcroft
M, Potter J, Rychetnik L, Meertens B. Using systems science to
understand the determinants of inequities in healthy eating. PLoS One
2017;12(11):e0188872.

66. Kwok S, Mann L, Wong KP, Blum IP. Dietary habits and health beliefs
of Chinese Canadians. Can J Diet Pract Res 2009;70(2):73–80.

67. Oktay S, Ekinci EK. Medicinal food understanding in Korean
gastronomic culture. J Ethn Food 2019;6(1):4.

886 Lee et al.


	Assessment of Dietary Acculturation in East Asian
Populations: A Scoping Review
	Introduction
	Methods
	Search strategy
	Inclusion criteria
	Exclusion criteria
	Screening
	Data extraction
	Synthesis approach

	Results
	Quantitative measures of dietary acculturation
	Qualitative assessment of dietary acculturation
	How do diets change?
	Limitations of measurement methods

	Discussion
	Strengths and limitations
	Considerations for future studies
	Conclusions

	Acknowledgments
	References


