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ABSTRACT
Background: The worldwide prevalence of type 2 diabetes mellitus is expected to double in the next two decades.
Certain ethnicities are known to have higher prevalence of type 2 diabetes and may be at increased risk for diabetes
complications. We conducted an evidence review to determine the burden of type 2 diabetes within immigrant
populations; to evaluate the effectiveness of early detection and treatment; and to identify clinical considerations for
prevention and treatment in primary care.
Methods: We systematically assessed evidence on type 2 diabetes screening and treatment for newly-arriving immigrant
and refugee adults: benefits and harms, applicability, clinical considerations and implementation issues were considered.
The quality of the evidence was assessed using the GRADE approach.
Results: South Asian, Latin American, and African immigrant ethnicities are at risk for diabetes at a younger age and face
a two-to-four fold higher prevalence of type 2 diabetes compared to Canadian-born Caucasians. Age and obesity,
especially when measured by waist circumference, are good predictors of risk of diabetes. Screening and treating prediabetes with lifestyle interventions can delay the onset of diabetes. Early detection and treatment of diabetes can reduce
the risk of micro- and macro- vascular diabetes-related complications; lowering high blood pressure can reduce overall
mortality. Culturally- appropriate diabetes education and lifestyle interventions are more effective at controlling sugars
than standard approaches.
Interpretation: Immigrant and refugee adults from certain ethnicities are vulnerable to type 2 diabetes and its
complications. This review highlights the importance of age, ethnicity, and abdominal obesity in predicting diabetes and
the role for culturally appropriate lifestyle interventions and appropriate blood pressure control to reduce related
cardiovascular complications.
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Box 1: Recommendations on type 2 diabetes mellitus
from the Canadian Collaboration for Immigrant and
Refugee Health

Screen immigrants and refugees >35 years of age from
ethnic groups at high risk for type 2 diabetes (South
Asian, Latin American and African) with fasting blood
glucose.
Basis of recommendation





Balance of benefits and harms: Detecting impaired
fasting glucose and treating with diet and exercise can
delay the onset of diabetes (NNT 5, CI 4 to 6).
Treating diabetes patients with intensive blood
pressure interventions can decrease mortality (NNT
38, CI 23 to 203), and tight glucose control can
decrease myocardial infarctions (NNT 131, CI 87 to
298). Certain ethnicities face a two-to-four fold
higher prevalence of type 2 diabetes with earlier
onset compared to Caucasians. Minimal harms are
reported for lifestyle interventions and side effects of
antihyperglycemic agents.
Quality of evidence: Moderate
Values and preferences: The Committee attributed
more value to delaying the onset of diabetes than to
the current uncertainty of impact on mortality for
lifestyle interventions. The Committee attributed
value to the potential to decrease morbidity and
mortality with treatment of hypertension and
hyperglycaemia in high-risk ethnic populations than
to concern of harms due to treatments.

The cases
Omar, a non-English/ Arabic speaking 45-year-old
engineer from Sudan who has been in Hamilton for the
past 10 months as a landed immigrant, presents for
routine exam. He has gained weight over the winter
months and, after learning he has a high-risk waist
circumference, he consents to a fasting glucose.
Yolanda, a non-English/Spanish-speaking 35-year-old
woman from Colombia spent two years as a refugee
before coming to Canada for permanent resettlement.
Shortly after arrival, her family physician notes her
fasting glucose is 6.5 mmol/L.
How would you manage these patients?

Introduction
The World Health Organization estimates there are 171
million persons with diabetes around the world (2.8%
prevalence, including all age groups); this number is
expected to double by 2030.1,2 Type 2 diabetes is
recognized five-to-12 years after hyperglycaemia

develops.3 Diabetes screening efficiency improves when
targeted at undiagnosed and high-risk populations.4
More than two million Canadians have diabetes
mellitus and, by the end of this decade, this number is
expected to be three million.1 South Asian, Latin
American, and African ethnicities have a two-to-fourtimes greater risk for developing type 2 diabetes than the
Caucasian population.5,6 Up to fifty percent of Canada’s
recent immigrants come from South Asia, Latin America
and the Caribbean.6 We conducted an evidence review to
estimate the diabetes burden for immigrant and refugee
populations in Canada; to evaluate the effectiveness of
diabetes screening with prevention and treatment; and to
identify barriers and facilitators to diabetes prevention
and treatment in primary care.

Methods
We used the 14-step-methods approach developed by
the Canadian Collaboration for Immigrant and Refugee
Health (CCIRH).7 We constructed a Clinician Summary
Table to highlight populations of interest, including the
epidemiology, clinical considerations, and potential key
clinical actions (Appendix 2). We then constructed a
logic model to define the clinical preventive actions,
outcomes, and key clinical questions.
Search strategy for systematic reviews and guidelines
We designed a search strategy with a librarian scientist to
identify relevant systematic reviews and guidelines from
electronic databases (MEDLINE, CINAHL, Embase
and Cochrane Database of Systematic Reviews) and
websites including the National Guideline Clearinghouse
(http://www.guideline.gov/), Public Health Agency of
Canada (http://www.phac-aspc.gc.ca ), United States
Preventive
Services
Task
Force
(http://www.ahrq.gov/clinic/USpstfix.htm ), Canadian
Task
Forces
on
Preventive
Health
Care
(http://www.ctfphc.org/ ), and the World Health
Organization (WHO) (http://www.who.int/en/). The
search focused on articles published from January 1
1995- January 1 2009. Two reviewers screened eligible
systematic reviews for relevance to our key questions.
We appraised eligible systematic reviews using the
National Institutes for Health and Clinical Evidence
(NICE) critical appraisal tool to assess systematicity,
transparency, quality of methods and relevance, and
appraised relevant guidelines using the AGREE
Instrument. We chose a reference systematic review for
each clinically important outcome.
We conducted a second literature search from January
1, 2009- July 14, 2010 to assess whether the reference
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systematic reviews needed to be updated or
supplemented with recent studies. Studies were included
if the study design was a randomized controlled trial,
controlled clinical trial, or cohort study utilizing a
placebo or no treatment comparison that was relevant to
key questions. Using the same databases, we conducted a
third literature search from December 1, 1998- January 1,
2009 to identify studies on type 2 diabetes mellitus
focusing on immigrant and refugee populations: 1)
baseline risk or prevalence; 2) risk of clinically important
outcomes; 3) genetic and cultural factors (e.g.,
preferences, values, knowledge) and potential; and 4)
compliance variation.
Synthesis of evidence and values
We synthesized the evidence from systematic reviews
and pertinent cohort and clinical trials using the GRADE
summary of findings tables that assess both relative and
absolute effects of interventions. We also appraised
evidence quality for each outcome using the GRADE
quality assessment tool that assesses study limitations,
directness, precision, consistency, and publication bias
across all studies (Box 2). In the clinical considerations
data synthesis, we reported implementation issues.
Finally, we identified gaps in the research.

Results
The first literature search, focusing on reviews and
guidelines, yielded 630 articles. None discussed screening
effectiveness in immigrants and refugees and related
prevention of cardiovascular complications. There were
two systematic reviews and a meta-analysis focusing on
the genetic risk factors predisposing high-risk ethnic
groups to diabetes.8-10 Additionally, there was a
systematic review11 and a meta-analysis12 on the
disparities in type 2 diabetes treatment between high-risk
ethnic groups and the general Caucasian population.
Finally, there were two systematic reviews on culturallyappropriate treatment of type 2 diabetes in high-risk
populations.13,14
Since no population-specific screening guidelines were
found for immigrant populations, we enlarged the search
for systematic reviews to include screening and type 2
diabetes treatment in the general population. This search
yielded 905 reviews. We selected the US Preventive
Services Task Force article on screening effectiveness for
type 2 diabetes in the general population as the most
recent, relevant, high quality systematic review.4 We also
selected a review on the case and disease management of
adults with diabetes.15 The updated search, building on
the Canadian Diabetes Association’s 2008 Clinical

Practice Guidelines16 and the United States Task Force’s
systematic review4 on type 2 diabetes prevention and
management for screening and treatment effectiveness,
yielded an additional 21 articles; two were particularly
relevant.17,18 We also identified a meta-analysis of
randomised controlled trials19 that studied the impact of
tight gylycemic controls on morbidity and mortality.
Additionally, the Canadian Diabetes Association
guidelines addressed high-risk population screening
issues.16 (Appendix 1)
The literature search for articles relevant to immigrants
and refugees yielded 2020 articles; 220 addressed the
prevalence, burden of disease, disease risk, or barriers to
care for immigrants and refugees. A recent Cochrane
systematic review on culturally- appropriate health
education for type 2 diabetes in ethnic minorities was
central to our clinical considerations.17

What is the burden of type 2 diabetes in
immigrant and refugee populations?
Diabetes prevalence is increasing worldwide, most
notably in South Asia, Sub-Saharan Africa, and Latin
America, regions that are major contributors to
international migration. India has the largest prevalence,
estimated to be 31 million in 2000.2 Contributory factors
cited for increased type 2 diabetes prevalence include
genetic susceptibility;9,10 increasing sedentary lifestyle;20
changing food habits;21 increasing levels of adult and
childhood obesity; low health literacy; and low socioeconomic status. A shift to a “westernized” lifestyle is a
contributing factor in the increase of type 2 diabetes in
developing countries.22,23
Type 2 diabetes is a complex genetic disease comprised
of many metabolic disorders, with a common phenotype
of glucose intolerance.24 Some genetic variants are
specific to various ethnicities24 and several studies have
identified genetic risk factors in South Asian,25,26
Hispanic,27 and African ethnicities.28 In Canada,
approximately 50% of new immigrants29 are South Asian,
Latin American, and African and face a two-to-four fold
higher type 2 diabetes prevalence than Caucasians30-32
and experience younger age onset.33 A recent linkeddatabase prevalence study in Ontario6 confirmed these
disparities: South Asian (Odds Ratio: men 4.01 (CI ),
women 3.22 (CI )), Latin American (Odds Ratio: men
2.18, women 2.40 women) and Sub-Saharan Africa
(Odds Ratio: men 2.31. women 1.83). Diabetes-related
mortality has also been reported as higher among Latin
Americans in the USA34 and South Asians in the United
Kingdom than whites.34
Age is also an important risk factor for diabetes; and
the average age at diagnosis is decreasing; for example,
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from 52.0 to 46.0 years in the US (P <.05)33 and most
dramatically in Black, Asian and Hispanic populations. In
India, there is a significantly higher type 2 diabetes
\prevalence in age groups 35-to-44 years (8.5 to 11.5% p
= 0.05).35
Overweight or obesity are other important risk factors
for diabetes.36 Central adiposity results in a higher degree
of insulin resistance and hence confers a higher risk for
diabetes and premature coronary artery disease.37 A
recent study conducted among a high-risk population of
Jamaica found that the sensitivity and specificity of waist
circumference in predicting type 2 diabetes is 71% and
79% in men and 65% and 60% in women, respectively38
suggesting waist circumference can be a useful alternative
to Body Mass Index. The recent Canadian Diabetes
Association guidelines include a chapter on using ethnicspecific Body Mass Index and waist circumference
cutoffs to screen high-risk ethnic groups.16 The
International Diabetes Federation has recommended
using ethno-specific waist circumference as a cut-off
parameter for screening these high-risk populations
(Table 1).39,40
Table 1: Country/ethnic-specific values for waist
circumference
Country/ethnic
Waist circumference† (as
group
measure of central obesity)
Europids*
Male
≥ 94 cms
Female
≥ 80cms
Male
≥ 90cms
South Asians ‡
Female
≥ 80cms
Chinese
Male
≥ 90cms
Female
≥ 80cms
Japanese§
Ethnic South and
Central Americans
Sub-Saharan Africans
Eastern Mediterranean
and Middle East

Male
≥ 85cms
Female
≥ 90cms
Use South Asian
recommendations until more
specific data are available
Use European data until
more specific data are available
Use European data until
more specific data are available
for (Arab) populations

These are pragmatic cut-points and better data are required to link them
to risk. Ethnicity should be the basis for classification, not the country
of residence.
*In the USA the Adult Treatment Panel III values (102 cm male; 88 cm
female) are likely to continue to be used for clinical purposes.
†In future epidemiological studies of populations of Europid origin,
prevalence should be given using both European and North American
cut-points to allow better comparisons.
‡Based on a Chinese, Malay and Asian-Indian population.
§Subsequent data analyses suggest that that Asian values (male 90 cm;
female 80 cm) should be used for Japanese populations until more data
are available.

Newly-arriving immigrants and refugees to Canada
may also be at increased risk for diabetes due to
migration stress39 and cultural and linguistic limitations
barring diabetic education and health services.13,14,17,41
These barriers contribute to delayed diagnosis in
immigrant populations groups and increased risk for
obesity and impaired glucose tolerance.

Does diabetes screening decrease its incidence
and/or related cardiovascular complications?
Screening tests
Fasting plasma glucose (FPG) is considered the most
appropriate diabetes screening test.18,42 FPG and the 75-g
oral glucose tolerance test (OGTT) are both suitable tests
for diabetes; however, the FPG test is preferred in
clinical settings because it is easier, faster to perform,
more reproducible, more convenient and acceptable, and
less expensive.43-45 A recent systematic review also
concluded that HbA1C and FPG are equally effective
screening tools, but HbA1c is more costly than FPG.44
A fasting plasma glucose level of 7.0 mmol/L has a
moderate sensitivity (40%– 87%), but good specificity
(96%–99%), to predict a plasma glucose level of 11.1
mmol/L in two-hour OGTT.46-49 Lowering the fasting
plasma glucose threshold to 6.1 mmol/L improves the
test’s sensitivity (66%– 95%), at the cost of specificity
(90%–96%).50
Relative benefits and harms of treatment
In consultation with the Canadian Committee for
Immigrant and Refugee Health methods group, we chose
decreased diabetes incidence and reduced morbidity and
mortality from cardiovascular complications as desirable
effects; socioeconomic harms from labelling and
medication side effects are relevant undesirable effects.
We synthesized effectiveness estimates to summarize
relative effects for each of these outcomes using the
Summary of Findings table format developed by the
Cochrane Collaboration.51
The United States Task Force meta-analysis (2008) on
lifestyle interventions in pre-diabetes52 showed a
significant decrease in diabetes onset: RR 0.48 (0.4 to
0.58). This meta-analysis included five moderate-to-highquality randomized controlled trials and demonstrated
consistently positive effects. Using the GRADE
approach we rated the quality of this evidence as high.
Researchers need to study the long-term morbidity and
mortality effects of delaying diabetes onset, which is the
main limitation for this evidence (see Table 2).
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Table 2: Summary of Findings: Lifestyle modifications for prevention of Type 2 diabetes
Patient or population: patients at high risk to Type 2 diabetes, with impaired fasting glucose
Settings: outpatient/ community health clinics
Intervention: Lifestyle modifications for person with impaired fasting glucose
Source: Harris R, Donahue K, Rathore SS, Frame P, Woolf SH, Lohr KN. Screening adults for type 2 diabetes: a review of the evidence for
the U.S. Preventive Services Task Force. Ann Intern Med 2003;138(3):215-29.
Outcomes

Absolute effect

Relative
effect
(95% CI)

No of
Participants
(studies)

Quality of the
evidence
(GRADE)

Comments

Risk for control Difference with lifestyle
group
modifications (95% CI)
Decrease incidence in Type
Medium risk population
2 Diabetes
FPG, OGTT
245 less per 1000
(follow-up: mean 3.8 years) 471 per 1000
(57 less to 28 less per 1000)

RR 0.48
(0.4 to
0.58)

5275
(5)

NNT 5 (4 to 6)
high1,2,3

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its
95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;
GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the
estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the
estimate.
Very low quality: We are very uncertain about the estimate.
1
2
3

Test for heterogeneity: Q = 6.104; P = 0.192
These studies applied to our population group (i.e. >35yrs, Canadian, Ethnic groups)
There were sufficient participants in all studies and most events recorded were minimal in intervention compared to control group.

Additionally, we identified a Cochrane systematic
review17 with 11 randomized controlled trials that
showed that culturally-appropriate health education was
effective in reducing blood sugars and increasing diabetes
knowledge in ethnic minority groups, at least short term.
None of these trials reported significant adverse effects
from lifestyle interventions; evidence was insufficient to
comment on the negative theoretical impact of labelling.
Diabetes is associated with a two fold increase in risk
of cardiovascular complications and the United States
Task Force systematic review (2008)52 identified blood
pressure as the most important cardiovascular risk factor.
The United States Task Force (2003)18 identified a large
well conducted trials53 and a meta analysis53 that showed
aggressive blood pressure control in diabetes reduces
cardiovascular morbidity and mortality. These trials
reported minor adverse drug reactions such as cough
with some antihyptertensives and no harms related to
socioeconomic implications of diagnosis and treatment
(see Table 3).
A recent meta-analysis19 selected five prospective
randomized controlled trials evaluating the effect of
intensive glucose control on cardiovascular outcomes
and death. This study showed a small but significant

decrease in myocardial infarctions in the treatment
group, which had an Hgb A1C of 0.9% lower than the
control group, but no effect on events of stroke or
mortality (see Table 4).
Populations and individuals who would benefit the
most from screening have undiagnosed, longstanding
disease; intensive lifestyle and/ or hypertension
interventions would have the greatest absolute effect.52
Screening for diabetes is most efficient when targeted to
populations with risk factors;54-59 for example, in the
Diabetes Prevention Program,60 key factors included age,
high-risk ethnicity, and obesity. Waugh et al., (2007)61 in
an economic modelling study, concluded risk-factor
targeted screening would be cost-effective.

Clinical considerations
Does screening for Type 2 diabetes occur during the migration
process?
All immigrants and refugees coming to Canada undergo
the Citizenship and Immigration Canada Immigration
Medical Examination, which includes screening for a
history of diabetes and a urinalysis for glucose and
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Table 3: Summary of Findings: Should intensive antihypertensive treatment be used in patients
with Type 2 Diabetes to prevent cardiovascular disease?
Patient or population: patients with patients with type 2 diabetes and hypertension
Settings: hospital outpatient / community health clinics
Intervention: intensive blood pressure control
Comparison: moderate blood pressure control
Source: Turnbull F, Neal B, Algert C et al. Effects of different blood pressure-lowering regimens on major cardiovascular events in
individuals with and without diabetes mellitus: results of prospectively designed overviews of randomized trials. Arch Intern Med
2005;165(12):1410-9.
Outcomes

Absolute effect

Relative
effect
(95% CI)

No of
Participants
(studies)

RR 0.64
(0.46 to
0.89)

3599
(27 studies)

Decrease in cardiovascular
Study population
events
140 per 1000
definitions from the
International Classification of
Disease, Ninth Revision (ICD9)
Follow-up: mean 166.9 years

RR 0.75
(0.61 to
35 less per 1000
(50 less to 97 less per 0.94)
1000)

3599
(27 studies)

moderate1,2

NNT 29
(19 to 120)

Decrease cardiovascular
Study population
death
64 per 1000
definitions from the
International Classification of
Disease, Ninth Revision (ICD9)
Follow-up: mean 166.9 years

RR 0.67
(0.40 to
1.12)

3599
(27 studies)

low1,2,3

NNT 48
(not stat.sig.)

RR 0.73
(0.56 to
27 less per 1000
(28 less to 67 less per 0.95)
1000)

3599
(27 studies)

moderate1,2

NNT 38
(23 to 203)

Risk for moderate
blood pressure
control group
Decrease incidence of stroke
Study population
definitions from the
46 per 1000
International Classification of
Disease, Ninth Revision (ICD9)
Follow-up: mean 166.9 years

Decrease total mortality
Study population
definitions from the
99 per 1000
International Classification of
Disease, Ninth Revision (ICD9)
Follow-up: mean 166.9 years

Quality of the
evidence
(GRADE)

Comments

Difference with
intensive blood
pressure control
(95% CI)
17 less per 1000
(4 less to 24 less per
1000)

21 less per 1000
(5 less to 51 less per
1000)

moderate1,2

NNT 61
(41 to 198)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its
95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;
GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the
estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the
estimate.
Very low quality: We are very uncertain about the estimate.
1

The heterogeneity is not indicated in these studies involving diabetic patients but only includes the heterogeneity value for overall studies
including diabetics and non diabetics.
2
The population of interest would include the age group starting from 35years of age whereas the mean age of participants in these studies
were 59.6 to 60ars of age. Additionally, most participants with diabetes might have been diagnosed for many years and are symptomatic.
However our clinical action would involve screening patients who are asymptomatic.
3
Wide confidence interval including null effect.

protein. Fasting blood glucose and other related tests are
done only on select individuals.

What are potential implementation issues?
Approximately fifty percent of newly arriving immigrants
to Canada are from ethnicities at high risk for type 2
diabetes. Cultural differences can also contribute. For
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Table 4: Summary of Finding: intensive blood glucose control to decrease cardiovascular
Patient or population: patients with diabetes type II
Settings: hospital outpatient and primary care clinics
Intervention: intensive blood glucose control for patients with Type 2 Diabetes
Source: Ray KK, Seshasai SR, Wijesuriya S et al. Effect of intensive control of glucose on cardiovascular outcomes and death in patients
with diabetes mellitus: a meta-analysis of randomised controlled trials. Lancet 2009;373(9677):1765-72.
Outcomes

Absolute effect

Relative
effect
(95% CI)

No of
Quality of Comments
Participants the evidence
(studies)
(GRADE)

Risk for
control
group

Difference with
intensive blood
glucose control
(95% CI)

Non fatal MI

48 per
1000

8 less per 1000
RR 0.84
(28 less to 37 less (0.76 to
per 1000)
0.93)

33040
(5 studies)

high

Stroke events

34 per
1000

2 less per 1000
RR 0.93
(26 less to 34 less (0.82 to
per 1000)
1.06)

33040
(5 studies)

high

2 more per 1000 RR 1.02
(0.88 to
(72 more to 96
more per 1000)
1.17)

33040
(5 studies)

high

-

See comment USPTF (Norris 2008): Data on psychological effects of
screening for type 2 diabetes, none of data suggested
significant adverse effects at up to 1 year fu

All cause mortality 84 per
1000

See comment
Psychological effects See
of screening - not
comment
measured

Not
estimable

NNT 131
(87 to 298)
NNT 421
(not stat.sig.)
NNT 596
(not stat. sig.)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its
95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;
GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the
estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the
estimate.
Very low quality: We are very uncertain about the estimate.

example, Muslims observe the religious tradition of
fasting during Ramadan. This period not only has special
implications for dietary recommendations,62 but also
practitioners need to appreciate the cultural importance
of participating in fasting and subsequent community
celebrations. Another example of cultural variation is the
perception among certain Africans that weight gain and
obesity are signs of good health. Additionally, Canada’s
northern climate often means a significant lifestyle and
physical activity shift.29 Some immigrants may also have
gone through “transit migration” before they arrive in
Canada: indeterminate residence of migrants, legal or
illegal, in a receiving country, that may or may not
develop into further emigration.63 Financial insecurity,
challenges finding employment, retraining, and reestablishing support networks once in Canada may

contributes to migration stress. Migration stress may
impact both risk factors for diabetes and ability to adhere
to clinical recommendations related to type 2 diabetes
and related complications.
Lifestyle interventions including counselling for dietary
modifications, weight reduction, and increased exercise
are central to diabetes management. A recent Cochrane
systematic review64 found diet and lifestyle reduced
weight and incidence of diabetes, but was more effective
in younger populations. Others have found that diabetesrelated education is less effective in situations of low
socioeconomic and cultural factors.63,65,66 Socioeconomic and cultural and communication barriers can
impair access to good quality diabetes care and
education. Consequently, new immigrants are less likely
to use or know about diabetes preventive services.67 The
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approach to managing diabetes is multidisciplinary,
including involvement of primary care practitioners,
specialists and self-management programs. Surveys and
qualitative studies from various ethnic groups have
shown gender preferences and wishes that practitioners
could adapt dietary and exercise advice to fit with a
particular community.14,66,68
A recent Cochrane systematic review17 synthesized
evidence from 11 randomized controlled trials studying
the effect of culturally-appropriate health education for
type 2 diabetes, including health education delivery and
considering the cultural background of the individual or
group at whom the intervention was directed. Their
results showed improved glycaemic control (HgA1C),
knowledge scores, and an improvement in the
intervention groups at three months and six months
compared to standard approaches. Other outcomes, such
as lipid levels and blood pressure, showed no significant
difference from control groups. The authors concluded
that, at least short term, culturally-appropriate diabetes
health education improved sugar levels and knowledge.
Another systematic review,69 looking at diabetic care in
socially disadvantaged populations, reports that
interventions can improve and include culturally-tailored
care, focusing on individuals in assessment and feedback
and incorporating treatment algorithms.
Language and cultural barriers remain key issues in care
delivery.13,14,41 In addition, certain groups are not only
less likely to present for preventive care but are also less
knowledgeable about diabetes prevention. The inability
to deliver culturally-appropriate care can lead to
increased health care costs in the treatment of diabetes
and its complications. Again, it is challenging for the
health care system to provide socio-economically and
culturally applicable screening, prevention and
management strategies to a population that varies widely
in economic, educational, social and cultural
backgrounds.

Recommendations of other groups
The United States Task Force for Preventive Services
recommends screening in all asymptomatic hypertensive
populations2 and suggests population-targeted screening
for those with hypertension, advanced age, and obesity.
The Canadian Diabetes Association16 recommends
diabetes screening in all adults over 40; earlier testing
should be considered in people with additional risk
factors. Ethnic-specific waist circumference cut-off
points should be used for risk stratification. The
American Diabetic Association recommends screening
for pre-diabetes mellitus and T2DM in adults who are

overweight or obese (Body Mass Index ≥25kg/m2) and
who have one additional risk factor (e.g. physical
inactivity, first degree relative with diabetes, members of
high risk ethnic populations, hypertension). In those
without risk factors, screening should begin at age 45.16
The Canadian Task Force (2003)70 states there is fair
evidence to recommend screening adults with
hypertension for T2DM to prevent cardiovascular events
and death and good evidence to recommend lifestyle
interventions for overweight individuals (Body Mass
Index >25kg/m2, or >22kg/m2 if of Asian descent) with
impaired glucose tolerance to reduce diabetes
progression. The International Diabetes Federation
Guidelines (2005)39 do not recommend universal
screening for undiagnosed diabetes, but suggest detection
programmes should target high-risk people identified by
assessment of risk factors; lifestyle modifications can be
effective in controlling many adverse risk factors. Our
recommendations focus on improving the precision of
screening for high risk ethnic populations.

The cases revisited
Omar has 2 confirmed Fasting Plasma Glucose level of
≥7.0mmol/L, consistent with a diagnosis of type 2
diabetes mellitus. The approach to his treatment should
include both lifestyle interventions (culturally-appropriate
diet and physical activity) and the use of antihyperglycemic agents preferably starting with metformin,
if additional assistance is needed for glycaemic control.
In addition, ensuring Omar maintains a blood pressure
of less than 130/80 and has his lipids controlled (LDL <
2.0 mmol/L) is important to prevent long-term
cardiovascular complications. In working with Omar,
consideration should also be given to the financial and
time burden that these measures may entail, particularly
over the long-term, given that diabetes is a chronic
disease.
Yolanda first needs a 75g Oral Glucose Tolerance test
to confirm a diagnosis of pre-diabetes. If she has only
impaired glucose tolerance, a multi-disciplinary team
approach that provides support and education and is
sensitive to the dietary and lifestyle changes that are
culturally and financially feasible would be the first
choice in her management.

Conclusion and research needs
Newly-arriving immigrants and refugees from high risk
ethnic groups are susceptible to type 2 diabetes. Obesity,
stress, and lifestyle changes related to migration, lack of
information concerning prevention, language and cultural
barriers impairing access to chronic disease care may
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contribute to earlier diabetes onset and increased
complications (diabetic retinopathy, kidney disease, and
cardiovascular diseases). In Canada‘s universal health
care system, primary care practitioners play a central role
in diabetes screening and providing education for highrisk groups. Culturally and financially-appropriate
education is effective in reducing blood sugars and
increasing knowledge. More research will be needed to
evaluate long-term implications of waist circumference
screening and diabetes prevention programs, including
the relative effects of very intense blood pressure
control. Additional research is also needed to better
understand the role of stress and migration in diabetes
development among high-risk immigrant populations.
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Appendix 1: Figure 1
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Appendix 2: Type 2 Diabetes Mellitus Evidence Based Clinician Summary Table
Screen immigrants and refugees >35 years of age from ethnic groups at high risk for type 2 diabetes (South Asian,
Latin American and African) with fasting blood glucose.

Prevalence: Persons from South Asian, Latin American, and African origin are at high risk for type 2 diabetes (>7%
prevalence for adults >20 years of age). Greater than 50% percent of Canada’s recent immigrants are from high- risk
ethnic groups, and these individuals develop hyperglycaemia at a younger age and face two-to-four fold higher
prevalence diabetes compared to Caucasians.
Burden: Diabetes is a metabolic disease that is associated with significant morbidity and mortality related to
complications: cardiovascular disease (stroke, myocardial infarction, and amputations), kidney disease, and diabetic
retinopathy.
Access to Care: The prevention and treatment of diabetes requires patient education and lifestyle modification,
ongoing medical treatment, monitoring and support. Language and cultural differences (differing diet, lifestyle, and
religious traditions) can all impair access to chronic disease management and local services are challenged to develop
culturally appropriate services. Ramadan and other religious fasting traditions require patient-centred management
plans; while fasting if often not an obligation many people will want to participate in fasting to maintain religious and
community connections.

Key Risk Factors Type 2 Diabetes: Advanced age, abdominal obesity, ethnicity, family history, and stress are all
predictors for diabetes. Low socioeconomic status and impaired access to quality health care is associated with
increased diabetic- related complications and the migration and settlement process are associated with increased stress
and a shift to a more sedentary lifestyle.

Screening Test: A fasting plasma glucose level of 7.0 mmol/L has a moderate sensitivity (40%– 87%) but good
specificity (96%–99%) to predict plasma glucose level of 11.1 mmol/L in 2-hour Oral Glucose Tolerance Test, and is
the current standard for diagnoses of type 2 diabetes.

Treatment: Treatment includes lifestyle interventions (diet, increased exercise, and stress reduction), hypoglycaemic
agents and/or insulin for additional hyperglycaemic control, reduction of blood pressure to <130/80 and treatment of
dyslipidemias. Culturally- appropriate interventions and multidisciplinary teams can improve delivery and effectiveness
of interventions compared to standard care.

Special Considerations:
Screening is more cost-effective for high-risk ethnic groups and people in the hypertensive and obese subgroups
•

Link patients with abnormal fasting glucose to additional screening and treatment: blood pressure, waist
circumference, lipid profile, HbA1C and diet, exercise, and medication interventions as needed. Persons with
hypertension, dyslipidemia are at high risk for complications from diabetes and have the most to benefit from
treatment of obesity, high cholesterol, hypertension and hyperglycaemia.

•

A Fasting Plasma Glucose of ≥7.0mmol/L and a 2 hour Plasma Glucose ≥11.1 mmol/L is diagnostic of T2
Diabetes Mellitus. In patients with a Fasting Plasma Glucose of 5.7-6.9mmol/L, a 75g Oral Glucose
Tolerance Test should be considered.

•

Patients with diabetes may choose to observe Ramadan or other religious fasting traditions; patient-centred
management plans and diabetes education are needed to support these patients.
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