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Abstract

Background: Venous thromboembolism (VTE) epidemiology has been mainly studied
in populations largely of European ancestry.

Objectives: To assess the epidemiology of VTE in immigrants to Ontario, Canada.
Patients/Methods: We conducted a population-based retrospective cohort study
using linked health-care and administrative databases. We included 1 195 791 im-
migrants to Ontario and 1 195 791 nonimmigrants, matched on age, sex, and place of
residence. The main exposure was ethnicity according to world region of origin, using
a previously validated algorithm. The main outcome was incident onset of VTE during
the period of observation. Risk ratios (RR) were calculated using Poisson regression
models.

Results: The incidence rate (IR) of VTE was lower among immigrants (0.87 per 1000
PY; 95% confidence interval [CI] 0.85-0.89) than nonimmigrants (1.59 per 1000 PY;
95% Cl 1.56-1.61). Age- and sex-standardized IR were lower among East and South
Asian immigrants. Compared to immigrants for predominantly White regions, age-
and sex-specific RRs were consistently lower for East Asian (0.18-0.30) and South
Asian (0.29-0.75) immigrants. In contrast, the RRs of VTE among Black (0.38-1.50),
Latin American (0.29-1.25), Arab/Middle Eastern (0.44-1.08) and West Asian (0.31-
1.16) immigrants were not significantly different from White immigrants.
Conclusions: In Ontario, the incidence of VTE is lower among immigrants compared
to nonimmigrants. East and South Asian immigrants have a lower risk of VTE com-

pared to White immigrants.

KEYWORDS
cohort, epidemiology, ethnicity, observational, venous thromboembolism

e Venous thromboembolism (VTE) epidemiology has been mainly studied in European populations.

e We conducted a population-based retrospective cohort study in immigrants to Ontario, Canada.

e The incidence rate (IR) of VTE was lower among immigrants than nonimmigrants.

e East and South Asian immigrants had a lower VTE risk than those from predominantly White regions.
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1 | INTRODUCTION

Venous thromboembolism (VTE), comprising deep vein thrombosis
(DVT) and pulmonary embolism (PE), affects approximately 30 000-
60 000 patients in Canada every year and up to 10 000 of them will
die from it.! The epidemiology of VTE has been largely studied in
populations from European descent, with much less known among
people from other regions. It is conceivable that differences may
exist in either the biological predisposition to VTE, such as varying
rates of inheritable thrombophilia and obesity, or in the frequency
of temporary risk factors for VTE, such as surgery, immobility, or
cancer.

To date, little is known about the epidemiology of VTE among
immigrants and in relation to ethnicity or place of origin. Canada is
a relatively young country, and immigrants born outside of Canada
comprise about 21% of the entire population.? In Canada’s largest
province—Ontario—the proportion is about 30%. Thus, Ontario pro-
vides an ideal setting to evaluate ethnicity and immigration as re-
lated to the risk of VTE.

A better understanding of this issue could enable the develop-
ment of focused preventative strategies and interventions across
ethnically diverse populations. If certain groups have lower inci-
dence rates of VTE, it might be appropriate to consider this when
conducting studies assessing VTE risk, thromboprophylaxis, antico-
agulant treatment, or diagnostic strategies. This is important since it
could result in reduction of health-care costs and risk of complica-
tions derived from unnecessary treatments.

Herein, we: (i) investigated the overall incidence of VTE in immi-
grants to Ontario, Canada and compared it to nonimmigrants and,
(ii) generated estimates of the incidence of VTE in immigrants to
Ontario, grouped by their world geographical region of origin, and
estimated relative risks for different immigrant groups compared to
immigrants from predominantly White countries.

2 | METHODS

2.1 | Study design and setting

We conducted a population-based retrospective matched cohort
study using linked health-care and administrative databases in
Ontario, comprising approximately 13 million residents.® In Ontario,
residents have universal access to hospital and physician services.
The study was conducted at the Institute for Clinical Evaluative
Sciences (ICES) according to a prespecified protocol and approved
by the research ethics board at Sunnybrook Health Sciences Centre,
Toronto, Canada.

2.2 | Data sources

We obtained data on patient characteristics, covariates, and out-
comes using records from the linked databases. The datasets were
linked using unique encoded identifiers and analyzed at ICES. The

Ontario Registered Persons Database contains demographic and

vital statistics information on all Ontario residents. The Citizenship
and Immigration Canada (CIC) database contains information on all
immigrants to Canada, starting in 1985, including date of landing,
country of origin, and language spoken. The Canadian Institute for
Health Information Discharge Abstract Database (CIHI-DAD) and
the Ontario Health Insurance Plan (OHIP) Database contains diag-
nostic and procedural information on all inpatient and outpatient
physician services, respectively. The National Ambulatory Care
Reporting System contains information on all emergency room vis-
its. The Ontario Drug Benefit Plan database contains highly accu-
rate records of all outpatient prescriptions dispensed to patients
aged 65 or older, with an error rate of less than 1%.% Finally, the
MOMBABY database contains information on all women who have
given birth in Ontario since 1988. The databases were complete
for all variables used in this study. Both International Classification
of Diseases 9th revision (ICD-9) (pre-2002) and 10th revision (ICD-
10) (post-2002) codes were used to define outcomes and baseline
comorbidities.

2.3 | Patients

The immigrant cohort comprised residents of Ontario, identified in
the CIC database, and whose landing date was between January 1,
2000 and December 31, 2010. The index date for the assessment of
VTE (i.e, the start of follow-up or “time zero”) was set at 182 days
after the immigrant landing date, to account for the mandatory 3-
month waiting time to obtain universal OHIP health coverage, and
further allow for a 3-month lookback period for preexisting co-
morbidities. The nonimmigrant cohort comprised all residents of
Ontario not found within the CIC immigrant database from 1985
and onward. Hence, for each person in the immigrant cohort, we 1:1
hard matched, without replacement, a nonimmigrant cohort mem-
ber, with matching based on age at the index date +12 months, sex,
and place of residence within the same Locally Health Integrated
Network (LHIN) (http://www.lhins.on.ca/). Thus, each matched pair
had the same index date set for the subsequent development of VTE.

A person was excluded from either cohort if they had missing
information about date of birth or sex, died prior to or on the index
date, was no longer a resident of Ontario, or had a VTE during the

3-month lookback period.

2.4 | Study variables

Data were obtained about age, sex, country of origin, date of im-
migration, neighborhood median household income, urban or rural
residence, and comorbidities captured between 3 months prior to
the index date up to the end of the observation period.

The main study exposure of interest was an individual’s region
of origin as a proxy to ethnicity, using an algorithm based on the
individual’'s country of origin in the CIC database (Figure 1 and
Supplementary Table S1). A previous study validated this algorithm
using self-reported ethnicity from population health surveys show-
ing high positive predictive values (PPV; >0.7 for most groups except
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FIGURE 1 Geographic distribution of ethnicities as defined in the study

Latin America and West Asia for which the PPV were 0.64 and 0.59,
respectively).5 The algorithm excludes a small number of countries
with very small numbers of immigrants. The following immigrant
groups were created, accordingly: (i) White, (i) Black, (iii) Latin
American, (iv) Arab/Middle Eastern, (v) East Asian (including China,
Japan, Korea, Philippines, and other South East Asian countries), (vi)
South Asian, and (vii) West Asian.

We assessed for comorbidities in the OHIP database between
3 months prior to the index date up to the end of the observation
period, including coronary heart disease, heart failure, cerebrovas-
cular disease, chronic kidney disease, diabetes mellitus, and periph-
eral arterial disease. Information on hospitalizations was obtained
from the CIHI-DAD database also using ICD 9 and 10 codes, as well
as individual codes from the Canadian Classification of Procedures
and the Canadian Classification of Interventions. Variable definitions
are shown in Supplementary Table S2.

2.5 | Study outcomes

The primary study outcome was the incident onset of VTE during
the period of observation. A VTE diagnosis was based on a sensi-
tive algorithm, as follows: (i) for a diagnosis of VTE as an outpa-
tient, we required a combination of an OHIP Database diagnostic
code for either DVT or PE and an OHIP fee code for leg ultrasound,
ventilation-perfusion lung scan, or computed tomography pulmo-
nary angiography—each within £7 days of the other, or (ii) for inpa-
tients, we required a combination of CIHI-DAD hospital discharge
diagnosis of either DVT or PE and a diagnostic test procedure code
in the same hospitalization. These algorithms have been previously
validated in Canada (for both ICD 9 and 10 codes) with adequate
sensitivity (>75%) and specificity (>90%)%” (Supplementary Table
S3). The date of the VTE event was based on the first date in which
a VTE diagnosis was recorded.

Secondary study outcomes included: (i) a first DVT, or (ii) a first
PE. We also determined the proportion of patients with any VTE
who had a transient or malignancy-based antecedent risk factor.
For a transient antecedent risk factor, we evaluated whether any of
the following conditions occurred in the 91-day period prior to the
first VTE event: (i) a vaginal or Caesarean obstetrical delivery, (ii) a
hospitalization for more than 3 days, or (iii) a lower limb fracture or
immobilization. For antecedent cancer, we assessed for a diagnosed
malignancy in the 182-day period prior to the first VTE event, con-
sidering cancer of the lung, colon or rectum, pancreas, esophagus,
stomach, brain, lymphoma or leukemia, multiple myeloma, bladder,

kidney, prostate, breast, liver and biliary tract, or melanoma.

2.6 | Statistical analysis

We calculated age- and sex-specific incidence rates per 1000
person-years for each immigrant group as well as nonimmigrants.
Each matched participant (immigrant-nonimmigrant pairs) was
followed from the index date (set as time zero) until the date of
diagnosis of either a DVT or PE or the occurrence of any of the fol-
lowing: (i) emigration from Ontario, (ii) death, or (iii) end of study
follow-up, set at December 31, 2014. Due to the possibility of con-
founding from differential age migration patterns among groups,
we also calculated age-standardized IRs per 1000 person-years of
observation for each immigrant group. IRs were standardized to
the Ontario 2011 census population,8 by calculating a weight for
each age group as a proportion of the total province population.
The overall age-standardized IR was obtained from the sum prod-
uct of the weighted IRs. Baseline characteristics were compared
between all immigrants and nonimmigrant groups using standard-
ized differences, a measure of clinically important differences con-
sidered significant when greater than 10%.” We calculated 95%

confidence intervals (Cl) for proportions using the Wilson score
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method.’® Since ethnicity was not available for nonimmigrants,
we limited the subgroup analysis only to immigrants. Therein, risk
ratios (RR) and 95% Cl were calculated using Poisson regression
models with robust error variance, comparing each immigrant
group to predominantly White immigrants who served as the ref-
erent. We performed all analyses using SAS 9.3 (SAS Institute Inc.,
Cary, NC, USA). All counts of 5 or less were suppressed.

3 | RESULTS

3.1 | Population characteristics

Between January 1, 2000 and December 31, 2010 there were
1 374 135 immigrants landed to Ontario. After applying the exclu-
sion criteria, the final immigrant cohort comprised 1 195 791 chil-
dren and adults, with the same number of matched nonimmigrants
(Table 1). The total period of observation for both immigrants and
nonimmigrants was over 17 000 000 person-years. The annual
number of immigrants included was generally consistent during
the study period, and only 0.6% of immigrants were excluded
based on the ethnicity algorithm country exclusions. The process
for cohort integration is shown in Supplementary Figure S1.
Overall, the population included was young (mean age
30.4 years), and 48% were male (Tables 1 and 2). The predominant
immigrant groups were South Asians and East Asians. In comparison
with nonimmigrants, more immigrants tended to reside in first or
second income quintile areas. No other differences were observed

for sex, age distribution or comorbidities.

3.2 | Study outcomes

3.2.1 | Incidence rates for venous thromboembolism
among immigrants compared to nonimmigrants

The age-specific incidence rates for VTE are shown in Table 3 and
those for DVT and PE In Supplementary Table S4. Overall, for both
immigrants and nonimmigrants the incidence rate for any VTE dur-
ing the study period was 1.25 per 1000 person-years (95% Cl 1.23-
1.27). The IR for VTE was lower among immigrants (0.87 per 1000
person-years; 95% Cl 0.85-0.89) than among nonimmigrants (1.59
per 1000 person-years; 95% Cl 1.56-1.61). Similarly, the IRs for DVT
and PE were lower among immigrants than among nonimmigrants
(Supplementary Table S4). These differences were consistent across
all age groups and overall, IR was higher among women (IR 1.41 per
1000 person-years; 95% Cl 1.38-1.43) than men (IR 1.08 per 1000
person-years; 95% Cl 1.06-1.10). When excluding people younger
than 20 years of age, the IR for VTE was 1.64 per 1000 person-years
(95% Cl 1.62-1.67).

3.2.2 | Venous thromboembolism among immigrants

Given the potential confounding from differential immigration
age patterns, we calculated sex- and age-standardized IR for all

TABLE 1 Characteristics of included population divided per
immigrant status

Nonimmigrants All Immigrants

Characteristic N=1195791 N=1195791

Age, mean (SD) 30.4 (16.5) 30.4 (16.5)

Male sex, N (%) 574 898 (48.1) 574 898 (48.1)

Follow up time in years, 7.6(3.2) 6.8 (3.6)°
mean (SD)

Person-years of 9071171.7 8078 327.9%

observation

Urban residence, N (%) 1136836 (95.1) 1185 111 (99.1)?

Distribution by age groups, N (%)

0-19y 316 498 (26.5) 316 293 (26.5)
20-29y 255873 (21.4) 256 025 (21.4)
30-39y 317 806 (26.6) 318 201 (26.6)
40-49y 165 891 (13.9) 165 559 (13.8)
50-59y 68 898 (5.8) 68879 (5.8
60-69 y 46 832 (3.9) 46881 (3.9)
70-79y 20167 (1.7) 20119 (1.7)
280y 3826 (0.3) 3835(0.3)

Income quintile, N (%)

1st (Lowest) 203 143 (17) 451 190 (37.7)°
2nd 226922 (19) 275 693 (23.1)
3rd 244 879 (20.5) 204 471 (17.1)
4th 260 545 (21.8) 155 604 (13)°
5th (Highest) 260 302 (21.8) 108 834 (9.1)°

Comorbidities, N (%)

Chronic kidney 17 067 (1.4) 13816 (1.2)
disease

Coronary artery 53846 (4.5) 50303 (4.2)
disease

Diabetes 104 822 (8.8) 138 189 (11.6)

Peripheral vascular 2509 (0.2) 918 (0.1)
disease

Heart failure 17 082 (1.4) 12 259 (1)

Cerebrovascular 4607 (0.4) 3151 (0.3)

disease

2Standardized difference >0.10 compared to the nonimmigrants group.

immigrant groups (Figure 2). For males and females the lowest IRs
were observed among East Asian and South Asian immigrants,
whereas the highest IRs were seen in White and Black immigrants
and were higher among women compared to men. Findings were
consistent with the age-stratified IR for all groups (Supplementary
Figures S2 and S3) and for all immigrant groups there was a clear
increase in the IR of VTE associated with age. The age-standardized
and age-stratified IRs separated by DVT and PE are presented in
Supplementary Tables S5-57.

Compared to immigrants from predominantly White regions, the
age-specific RRs were consistently lower for both men and women
of East Asian and South Asian origin (Figures 3 and 4). For East
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TABLE 3 Venous thromboembolic events and age-stratified incidence rates in all immigrants and nonimmigrants®

All Immigrants

Nonimmigrants

Incidence
Person-years  rate per

Age Number of 1000 person
group of events observation years 95% Cl
0-19 366 2219 907 0.16 0.15-0.18
20-29 1094 1707 392 0.64 0.6-0.68
30-39 1654 2175 699 0.76 0.72-0.8
40-49 1295 1113382 1.16 1.1-1.23
50-59 865 446 152 1.94 1.81-2.07
60-69 1001 292 128 3.43 3.22-3.65
70-79 588 106 419 5.53 5.1-5.99
280 172 17 250 9.97 8.59-11.57
Total (All 7035 8078 328 0.87 0.85-0.89

age

groups)
Total (220y 6669 5858 422 1.14 1.11-1.17

old)

Cl, confidence interval.
Patients were censored at the time of the first event.

Asians, the RRs ranged by age groups, from 0.18 to 0.30, whereas,
for South Asians, the RRs ranged from 0.29 to 0.75. For patients
of West Asian and Arab/Middle Eastern ethnicity, the age-specific
RRs were also generally lower, except those under age 30 years or
over age 80 years old. In contrast, the RRs for immigrants of Black
and Latin American origin did not significantly differ from that of
predominantly White immigrants, except for Black women aged 20-
40 years (Figure 4).

3.2.3 | Prevalence of risk factors among patients
developing venous thromboembolism

Among those who developed a VTE event, we determined the
prevalence of antecedent VTE risk factors. Among all immigrants
who developed a VTE, a slightly higher proportion had a previ-
ous hospitalization or birth, compared to nonimmigrants (Table 4).
Among immigrants, those of Black, Arab/Middle Eastern, and South
Asian origin had a higher prevalence of a recent birth compared to
Whites (Supplementary Table S8). In contrast, immigrants from Latin
America had a lower prevalence of a previous cancer compared to

White immigrants.

4 | DISCUSSION

The present study is, to the best of our knowledge, the largest evalu-
ation of VTE in immigrants in North America and the one includ-
ing the largest number of geographically defined ethnic groups. We
generated contemporary estimates of the IR and RR of VTE, finding

that immigrants of East Asian and South Asian origin are at lower risk

Incidence
rate per
Number Person-years 1000 person
of events of observation years 95% CI
602 2483781 0.24 0.22-0.26
2037 1931858 1.05 1.01-1.1
3549 2468565 1.44 1.39-1.49
2777 1231 682 2.25 2.17-2.34
1747 488171 3.58 3.42-3.75
2146 326 076 6.58 6.31-6.86
1278 122 408 10.44 9.89-11.03
264 18 630 14.17 12.57-15.97
14,400 9071172 1.59 1.56-1.61
13,798 6 587 390 2.09 2.06-2.13

of VTE compared to immigrants from predominantly White regions.
We also provide previously unavailable data about VTE incidence
among immigrants of Latin American, West Asian, and Arab/Middle
Eastern origin.

This study has several strengths. First, we included over 2.2
million people with over 17 000 000 person-years of observation
using comprehensive data linked from province-wide and federal
administrative databases. We used a previously validated algorithm
for identifying VTE events®’ and our overall IR for VTE is virtually
identical to that reported in two recent Canadian studies in Quebec
and Alberta.**'? We used a validated algorithm to determine ethnic-
ity> and since Ontario has universal health coverage, with access to
diagnostic testing and clinical care for all, it is unlikely that ascertain-
ment of VTE differed between ethnic groups. Additionally, in gen-
eral there is a high awareness of VTE among medical practitioners,
reducing the possibility of recall bias. To assess the contribution of
ethnicity defined by region of origin on the epidemiology of VTE, we
used the immigrant population only and assessed the RR of VTE with
White immigrants serving as the reference group for several rea-
sons. First, a significant proportion of nonimmigrants in Ontario are
of non-White ancestry, especially among younger age groups. This
information is not available in the administrative databases. Second,
immigrants to Canada undergo mandatory health screening which
could potentially select healthier individuals than nonimmigrants,
the so-called “healthy immigrant effect” which has been described
in different settings.'® Thus, using the nonimmigrant population as
comparator is not appropriate.

Potential limitations to this study relate mainly to two issues: (i)
the potential for confounding and misclassification which is inherent

to all observational studies, and (ii) the potential for statistical errors
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FIGURE 2 Age-standardized
Incidence rates and 95% confidence
intervals of venous thromboembolism
for male and female immigrants
divided by immigrant group

derived from multiple comparisons. The use of administrative data-
bases is by its mere nature subject to many limitations including the
possibility of data inaccuracy, the lack of potentially relevant clini-
cal variables, or other potentially unrealized confounders. Thus, the
use of properly validated diagnostic algorithms becomes essential.
Therefore, in this study we used algorithms comprising both diag-
nostic and procedural codes (i.e, imaging studies codes) with appro-
priate sensitivity and specificity to try to decrease the possibility
of misclassification.®”** In spite of this, there is a possibility that a
number of patients might have been missed or erroneously included.
Also, we cannot exclude the possibility that differences observed
among ethnic groups may be at least partly related to other unavail-
able data such as body mass index, tobacco use, or physical activity.
Another important limitation is the possibility of misclassification of
ethnicity since a few countries such as the United States and South
Africa were included among the White immigrants group. Given the

ethnic heterogeneity of these countries, it is possible that immigrants

West Asian (IR 1.98 [1.32, 3.17])

Females

®
\ 4

0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0
Age-standardized Incidence Rate per 1000 person-Years (95% Cl)

from these and other countries might have been classified in an erro-
neous group. In this regard however, the concept of ethnicity used in
this work should be conceived mainly from a geographical perspec-
tive (i.e, ethnic group) rather than a biological one (i.e, race).’> Also,
the individual contributions of specific countries to the total pool of
immigrants is small, including those countries whose inclusion in cer-
tain ethnic groups might be contentious and thus the effect on the
overall estimates is low, and in any case the ethnicity algorithm used
has a very high PPV for several ethnic groups, including Whites and
Blacks.® An additional limitation is the lack of information regarding
the time interval between immigration and the occurrence of VTE as
well as the time set as the index date used for immigrants which was
182 days after landing. This was however, necessary due to: (i) the
mandatory 3-month lag between immigration and the initiation of
provincial health coverage, (ii) the need to have a period to capture
comorbidities, and (iii) the possibility that including events captured

in this period might reflect the existence of prevalent rather than
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FIGURE 3 Venous thromboembolism risk ratios and 95% confidence intervals for male immigrants to Ontario divided by geographically

defined ethnic group, compared to White immigrants within the same age group
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FIGURE 4 Venous thromboembolism risk ratios and 95% confidence intervals for female immigrants to Ontario divided by geographically

defined ethnic group, compared to White immigrants within the same age group
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TABLE 4 Prevalence of risk factors in patients developing a VTE event among immigrants and nonimmigrants

Immigrants with VTE

Risk factor (N =7035)

Hospitalized for more than 3 d in the 91-d period 855 (12)
preceding the diagnosis of VTE, N (%)

Fracture in the 91-d period preceding the diagnosis of 260 (4)
VTE, N (%)

Vaginal or Caesarean birth in the 91-d period preceding 240 (6)?
the diagnosis of VTE, N (%)

Major cancer in the 6-mo period preceding the diagnosis 604 (9)

of VTE, N (%)

VTE, venous thromboembolism.

Nonimmigrants with VTE

(N = 14,400) Standardized difference
1250 (9) 0.11

502 (3) 0.01

266 (3)? 0.12
1342 (9) 0.08

All data are presented as a number (%). See additional data in Supplementary Table S8.

2As a percentage of all women with venous thromboembolism.

incident VTE. It could also be argued that long travel might result in
a higher likelihood of VTE among immigrants, especially during the
period immediately following their landing. In this regard, although
long-distance travel has been reported to slightly increase the risk
of VTE such risk is difficult to measure due to the lack of proper
follow-up in travelers.!®* However, two well-conducted studies in
captive populations have shown that the absolute IR of VTE does
not seem to differ from that in general population.”*® Nevertheless,
there is a possibility that immigrants might have developed VTE
events during this period that would not have been captured, but
because of the aforementioned reasons we believe that it is unlikely
that a significant number of events were missed. In any case such
limitation would apply to all immigrant groups and it would have very
little effect on the risk ratios.

Finally, due to the inclusion of multiple ethnic groups, comparison
of characteristics between all ethnic groups poses the problem of
multiple comparisons, and our sample size would be underpowered
to obtain robust results. Because of this reason, we chose to present
differences in predisposing risk factors between different immigrant
groups restricted to those patients developing VTE (Table 4 and
Supplementary Table S8) to inform of these potential differences.
We found a higher prevalence of recent birth in Black, Arab/Middle
Eastern, and South Asian women with VTE compared to that among
White immigrants. Additionally, whereas Arab/Middle Eastern and
South Asian immigrants had a lower IR of VTE than White women,
those of Black ethnicity had a higher risk of VTE. Also, differences
in personal or cultural attitudes to medicine and medical problems
as approached in Canada, could potentially result in different pat-
terns or behaviors among immigrants for seeking medical attention.
Unfortunately, this is difficult to measure and, although it could po-
tentially result in underreporting of VTE, we believe that it is un-
likely given that the prevalence of other comorbidities is similar to, or
higher than, those among nonimmigrants, suggesting that both im-
migrants and nonimmigrants seek medical attention in a similar way.

Finally, whereas genetic factors for VTE have been studied
somewhat extensively,”” the effect of environmental factors is much
less understood. Studies conducted in Canada and the United States

have found that immigration modifies the risk factor profile for many
conditions in people from other countries, and that this is a time-
dependent effect. Recent studies found higher risk of premature
stroke and myocardial infarction in long term residents of Ontario

2021 5nd others showed that a lon-

compared to recent immigrants
ger time of residency in Canada and acculturation resulted in higher
proportions of cardiovascular risk factors, including obesity, among
different immigrant groups.???® However, the effect of immigration
on VTE has not been studied. Given that some studies have shown
that cardiovascular risk factors are associated with an increased risk
of VTE® itis possible that immigration might have an effect on VTE
by modifying either the cardiovascular risk profile or other factors.
Furthermore, these effects could be different among people from
different ethnic origin. In this regard, since we considered a similar
observation period for all immigrants, and since the total observa-
tion for each person was relatively short, we believe that it is unlikely
that the process of acculturation affected our observations.

Venous thromboembolism has been considered a disease affecting
predominantly White populations.?’> However, in recent years, many
studies have been done among a small number of ethnic groups.?6-34
In general, Asians and Native Americans tended to have the lowest
incidence of VTE,26'35’39 whereas several studies mainly conducted in
the United States have shown a higher VTE incidence in Blacks.®?*! In
this study we found a similar IR among immigrants from predominantly
Black countries compared to White immigrants. This could potentially
be explained, at least in part by differences in diet, body mass index and
other variables between immigrants to Canada compared to United
States residents, or by potential differences in recently described ge-
netic markers for VTE in this group.w’42 Until now, the burden of VTE
was virtually unknown among groups of Latin America, Middle Eastern,
African, or South Asian ancestry, with only a Swedish study evaluating
a relatively small number of immigrants, mainly by country of origin.*3
Such study, reported similar findings to ours albeit limited by quite small
number of immigrants from several regions. Hence, the present study
provides very valuable information in these populations. We confirmed
that immigrants from South Asian and East Asian ethnicity have the
lowest risk of VTE compared to White immigrants. Nonetheless, that
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risk is far from negligible, particularly among the elderly and confirms
the previously known fact that the IR of VTE increases with age.**
Accordingly, activities aiming to increase the awareness of this disease
are justified for all ethnicities. Furthermore, given the lower risk found
among the aforementioned groups, it may be necessary to adjust or
validate clinical prediction models for VTE diagnosis or recurrence in
such groups.

In conclusion, this is the largest study conducted to date evaluat-
ing concurrently the risk of VTE in immigrants in America from seven
different geographically defined ethnic groups. We found an overall
lower risk of VTE among immigrants compared to nonimmigrants
and significantly lower risk among immigrants from South Asian and
East Asian origin. Further studies evaluating the reasons for these

discrepancies are warranted.
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