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Meta-analytic reviews suggest that 
international migrants have a two- to 
threefold increased risk of psychosis 

compared with the host population, and the 
level of risk varies by country of origin and 
host country.1,2 This increased risk may persist 
into the second and third generations.2,3 Inci-
dence rates are not typically found to be ele-
vated in the country of origin;4–7 therefore, it is 
believed that the migratory or postmigration 
experience may play a role in the etiology.

The migration-related emergence of psy-
chotic disorders is a potential concern in Canada, 
which receives about 250 000 new immigrants 
and refugees each year.8 However, there is a 
notable lack of current epidemiological informa-
tion on the incidence of psychosis among these 
groups.9 Hospital admission data from the early 
1900s suggest that European migrants to British 
Columbia had a higher incidence of schizophre-

nia than the general population,10 and more 
recent data from Ontario suggest higher rates of 
hospital admission for psychotic disorders in 
areas with a large proportion of first-generation 
migrants.11 The fact that a large and increasing 
proportion of Canada’s population are migrants 
has been cited as a potential explanation for the 
higher prevalence of schizophrenia compared 
with international estimates.12

The province of Ontario is home to the largest 
number of mi grants in Canada, with first-
generation migrants constituting nearly 30% of 
the population. Canada operates on a human 
capital model of immigration, using a points-
based system that favours younger age, higher 
education, and proficiency in English or French. 
Nearly 60% of all newcomers to Canada are eco-
nomic migrants, 27% are sponsored by a relative 
living in Canada, and 13% are refugees or tem-
por ary workers.8 Canada also requires a prearrival 
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Background: Evidence suggests that migrant 
groups have an increased risk of psychotic dis-
orders and that the level of risk varies by coun-
try of origin and host country. Canadian evi-
dence is lacking on the incidence of psychotic 
disorders among migrants. We sought to 
examine the incidence of schizophrenia and 
schizoaffective disorders in first-generation 
immigrants and refugees in the province of 
Ontario, relative to the general population.      

Methods: We constructed a retrospective cohort 
that included people aged 14–40 years residing 
in Ontario as of Apr. 1, 1999. Population-based 
administrative data from physician billings and 
hospital admissions were linked to data from 
Citizenship and Immigration Canada. We used 
Poisson regression models to calculate age- and 
sex-adjusted incidence rate ratios (IRRs) and 
95% confidence intervals (CIs) for immigrant 
and refugee groups over a 10-year period. 

Results: In our cohort (n = 4  284  694), we 
found higher rates of psychotic disorders 
among immigrants from the Caribbean and 
Bermuda (IRR 1.60, 95% CI 1.29–1.98). Lower 
rates were found among immigrants from 
northern Europe (IRR 0.50, 95% CI 0.28–0.91), 
southern Europe (IRR 0.60, 95% CI 0.41–0.90) 
and East Asia (IRR 0.56, 95% CI 0.41–0.78). 
Refugee status was an independent predictor 
of risk among all migrants (IRR 1.27, 95% CI 
1.04–1.56), and higher rates were found spe-
cifically for refugees from East Africa (IRR 
1.95, 95% CI 1.44–2.65) and South Asia (IRR 
1.51, 95% CI 1.08–2.12).

Interpretation: The differential pattern of risk 
across ethnic subgroups in Ontario suggests 
that psychosocial and cultural factors associ-
ated with migration may contribute to the 
risk of psychotic disorders. Some groups may 
be more at risk, whereas others are protected.
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medical examination, but less than 0.001% of 
all applications are denied on the basis of med-
ical grounds, and exemptions may be granted 
for refugees and some family-reunification 
applicants.13

The Canadian migration process differs from 
that of many countries where the association 
between migration and psychotic disorders has 
been previously investigated.1,2 In most of these 
countries, migrants generally originate from a 
smaller number of countries that have historic 
ties to the host country, and there tends to be a 
low proportion of refugees, although these pro-
cesses have changed in recent years. In Canada, 
migrants come from a wide array of countries, 
admission policies focus on migrants with pro-
fessional skills and there is a larger proportion of 
refugees. Few studies to date have examined the 
role of refugee status in the risk of psychotic dis-
orders14 or have assessed all of the migrant 
groups within a country, because most studies 
focus on particular groups considered to be at 
high risk.1 An examination of migrants to Can-
ada offers a unique opportunity to investigate the 
risk of psychotic disorders in a group with 
diverse geographical origins, and the larger pro-
portion of refugees also allows us to investigate 
their risk separately from immigrant groups. 
Thus, the breadth, scope and scale of migration 
to Canada over time offers a diverse and deep 
population for advancing our understanding of 
why some groups may have a higher risk of psy-
chotic  disorders.

Our primary objective was to examine the 
incidence of schizophrenia and schizoaffective 
disorders over a 10-year period in first-generation 
immigrants and refugees in Ontario, relative to 
the general population. We also compared the 
incidence among specific migrant groups, strati-
fied by country of birth and refugee status, 
because research suggests differences in the 
degree and direction of risk.1,2 We restricted the 
sample to first-generation migrants to estimate 
the extent to which sociodemographic factors had 
an impact on the risk of schizophrenia and 
schizoaffective disorders among all migrants.

Methods

Study design
We used a retrospective cohort design to esti-
mate the incidence of schizophrenia and 
schizoaffective disorders among immigrants and 
refugees in Ontario, relative to the general popu-
lation. The cohort included Ontario residents 
aged 14–40 years as of Apr. 1, 1999. This 
allowed for an age of onset up to 50 years over 
the 10-year follow-up period, which is the maxi-

mum age used by some early intervention pro-
grams for psychosis in Ontario. Participants had 
to be eligible for the Ontario Health Insurance 
Plan (OHIP) in the 5 years before cohort incep-
tion, and anyone with a history of contact with 
services in Ontario for schizophrenia or 
schizoaffective disorder was removed as a preva-
lent case. The exclusion period for prevalent 
cases was up to 20 years, depending on the data-
base used and the age of each participant.

Data sources
We obtained access to the data holdings of the 
Institute for Clinical Evaluative Sciences (ICES), 
which links patient records from multiple 
Ontario health administrative databases. The 
databases contain information on all medically 
necessary hospital and physician services funded 
under OHIP, which covers nearly the entire pop-
ulation of Ontario, including Canadian citizens, 
permanent residents, landed immigrants and ref-
ugees. We also linked data from Citizenship and 
Immigration Canada (CIC), which has a compre-
hensive database of all immigrants and refugees 
to Ontario dating back to 1985. To link the CIC 
data to the ICES data holdings, a unique coded 
identifier was assigned using a combination of 
deterministic (66.6%) and probabilistic (19.1%) 
linkage, for a total linkage rate of 86.1%. There 
was minimal missing data (< 1%) for the vari-
ables of interest in the current analysis.

Approval to access the data was obtained 
from the research ethics boards at the Centre for 
Addiction and Mental Health and the Sunny-
brook Health Sciences Centre. The deidentified 
datasets were analyzed on site at ICES.

Case ascertainment
We used a 10-year window for case accrual (1999–
2008, inclusive). One of the following criteria had 
to be met for classification as an incident case:
• a primary discharge diagnosis of schizophre-

nia or schizoaffective disorder from a general 
hospital bed (International Classification of 
Diseases, 9th Revision [ICD-9] code 295.x; 
International Statistical Classification of Dis-
eases and Related Health Problems, 10th revi-
sion codes [ICD-10] code F20 or F25); or 

• a Diagnostic and Statistical Manual of Mental 
Disorders, 4th ed., [DSM-IV] Axis 1 diagno-
sis of schizophrenia or schizoaffective disor-
der from a psychiatric hospital bed (DSM-IV 
code 295.x); or 

• at least 2 OHIP billing claims or emergency 
department visits with a diagnostic code for 
schizophrenia or schizoaffective disorder 
(ICD-9 code 295.x; ICD-10 code F20 or F25) 
in a 12-month period.



Research

 CMAJ, June 16, 2015, 187(9) E281

This algorithm has been validated through 
comparison of the administrative coding in the 
ICES data holdings against medical chart diag-
noses and was found to have high sensitivity 
(91.6%), moderate specificity (61.3%), a moder-
ate positive predictive value (67.4%) and a high 
negative predictive value (89.3%) for a diagnosis 
of schizophrenia or schizoaffective disorder.15

We calculated person-time of follow-up from 
the time of cohort inception, with censoring at 
the index episode of psychotic disorder, death or 
the end of the follow-up period. Available 
sociodemographic data included age, sex, and 
urban versus rural place of residence. We also 
had data available on area-level income quintile, 
assigned based on the census dissemination area 
of each person’s residential postal code. All vari-
ables were defined at the time of cohort entry.

Exposure classification
The exposure of interest was first-generation 
immigrant or refugee status, which includes peo-
ple with a personal history of migration such that 
they were born outside of Canada. We linked the 
cohort with the CIC database and classified 
all people who were in the CIC database as 
“migrants” and those not in the database as “gen-
eral population.” Analyses are presented sepa-
rately for immigrants and refugees.

We were unable to identify people who 
migrated before 1985 or those who were second-
generation migrants, which refers to people who 
were born in Canada but have 1 or more parents 
who were born outside of Canada. Given that 
these people may also have an elevated risk of 
having a psychotic disorder,1,2 our “general popu-
lation” comparison group is highly heterogeneous, 
both in terms of ethnicity and immigration status.

For all migrants, we calculated the age at 
migration and the length of time in Canada at the 
time of cohort entry. We also obtained information 
on country of birth, which was classified according 
to the groupings used by Statistics Canada.16

Statistical analysis
We summarized the demographic data for immi-
grants, refugees and the general population by 
calculating descriptive statistics, specifically pro-
portions for categorical data, and means and 
standard deviations (SDs) for continuous data. 
We estimated the incidence rate of psychotic dis-
orders for each group by directly standardizing 
to the 1991 Canadian population using the γ dis-
tribution to adjust the estimates for age and sex.17

We used multivariate Poisson regression 
models to estimate the incidence rate ratios 
(IRRs) and 95% confidence intervals (CIs) for 
each migrant subgroup, relative to the general 

population, adjusting for age and sex. We 
included a scaled deviance parameter in the 
models to account for observed overdispersion. 
We also used a multivariate Poisson regression 
model with scaled deviance to estimate the inde-
pendent effects of sex, age at migration, length 
of time in Canada, urban residence, refugee sta-
tus and income quintile. This portion of the anal-
ysis included only the migrant group.

All analyses were conducted using PROC 
GENMOD in SAS version 9.2. All results are 
presented as adjusted incidence rates and IRRs 
with corresponding 95% CIs. Confidence inter-
vals that do not overlap with unity are consid-
ered statistically significant.

Results

Our cohort included 4 284 694 people, of which 
9.8% (n = 418 433) were first-generation migrants. 
Of the migrant group, 22.7% (n = 95 148) had 
refugee status (Table 1). Less than 1% of the 
cohort (n = 38 539) died during the follow-up 
period. The incidence rate of psychotic disorders 
among the general population in our cohort was 
55.6 (95% CI 54.9–56.4) per 100  000  person-
years. The rate was similar among immigrants at 
51.7 (95% CI 49.2–54.4) per 100 000 person-years 
and higher among refugees at 72.8 (95% CI 67.1–
78.9) per 100 000 person-years. However, the IRR 
was not significant for either group (Table 2).

We found that the degree and direction of risk 
varied by refugee status and the country of birth 
(Table 2). Immigrants from the Caribbean and Ber-
muda had a higher risk of having a psychotic disor-
der compared with the general population (IRR 
1.60, 95% CI 1.29–1.98), whereas immigrants 
from northern Europe (IRR 0.50, 95% CI 0.28–
0.91), southern Europe (IRR 0.60, 95% CI 0.41–
0.90) and East Asia (IRR 0.56, 95% CI 0.41–0.78) 
had lower risks. In the refugee group, people from 
both East Africa (IRR 1.95, 95% CI 1.44–2.65) and 
South Asia (IRR 1.51, 95% CI 1.08–2.12) had a 
significantly higher risk of having a psychotic dis-
order than the general population (Table 2).

Refugee status was an independent predictor 
of an increased risk of a psychotic disorder (IRR 
1.27, 95% CI 1.04–1.56) among all migrants 
(Table 3). There was a linear relation between 
income quintile and risk, with migrants living in 
the highest income areas having the lowest risk 
(IRR 0.52, 95% CI 0.39–0.69).

Interpretation

In this study, we found higher rates of psychotic 
disorders among some migrant groups in Ontario, 
whereas other groups were protected. The differ-
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ential rates cannot be explained by variations in 
the country of origin,4–7 and the selective migra-
tion of people who have an increased risk is 
increasingly being refuted as a plausible explana-
tion.18 The pattern we observed in Ontario sug-
gests that psychosocial factors associated with the 
migratory experience and integration into Canada 
may contribute to the risk of psychotic disorders.

Role of refugee status
In our study, refugees had a higher risk of having 
a psychotic disorder than both nonrefugee 
migrants and the general population. This is con-
sistent with Canadian findings for other mental 
health conditions,9 and further investigation of 
refugee groups in several key areas could further 
our understanding of the underlying etiology 
behind the association between migration and 
psychotic disorders.

First, refugees are likely to differ from other 
immigrants on the basis of educational and eco-
nomic status, linguistic capacity, migration expe-
riences, and exposure to adversity and trauma in 
the country of origin.13 There is some suggestion 
that experiences of adverse and stressful life 
events, either during childhood or adulthood, are 
associated with a three- to fourfold increased risk 
of schizophrenia.19–21

Second, refugee groups within Canada also 
face substantial adversity, such as housing insta-
bility, economic hardships, difficulties accessing 
health care, and a lack of educational and employ-
ment opportunities.22 Findings from a large meta-
analysis suggest that postmigration conditions 
moderate mental health outcomes among refu-
gees, and factors such as access to private accom-
modation and economic opportunities for refugees 
may help to mitigate the effects of premigration 
stressors.23 Indeed, our own findings suggest that 
neighbourhood-level income may be a protective 
factor against the risk of psychotic disorders.

Third, Canada’s refugee protection program 
has 2 main streams: the Refugee and Humanitarian 
Resettlement Program, which includes refugees 
sponsored by the government and by private 
groups, and the In-Canada Asylum Program, 
which includes people who were granted refugee 
status after arriving in Canada in need of protec-
tion and filing a refugee claim.24 Our refugee 
group combined both streams of refugees, and did 
not include refugee claimants or those waiting for 
determination in Canada. A more in-depth investi-
gation of the different refugee groups may provide 
additional insights into the underlying etiology.

Finally, recent Canadian evidence highlights 
the difficulties in distinguishing psychotic disor-

Table 1: Sociodemographic characteristics of 4 284 694 people aged 14–40 years living in Ontario as of Apr. 1, 1999

Characteristic

Group; mean ± SD and no. (%)

General population 
n = 3 866 261

Immigrants 
n = 323 285

Refugees 
n = 95 148

Age at cohort entry, yr 27.9 ± 7.9 29.0 ± 7.7 29.7 ± 7.7

Age at index diagnosis of 
psychotic disorder, yr 

32.1 ± 8.6 31.5 ± 8.4 32.7 ± 8.5

Age at immigration, yr — 21.2 ± 8.1 22.0 ± 8.2

Time in Canada, yr — 8.1 ± 2.6 7.9 ± 2.7

Sex

Female 1 922 070 (49.7) 166 344 (51.5) 38 115 (40.1)

Male 1 944 191 (50.3) 156 941 (48.5) 57 033 (59.9)

Residence

Rural 543 418 (14.1) 4 930 (1.5) 332 (0.3)

Urban 3 322 843 (85.9) 318 355 (98.5) 94 816 (99.7)

Income quintile

1 (lowest) 722 626 (18.7) 106 274 (32.9) 47 466 (49.9)

2 787 781 (20.4) 78 050 (24.1) 22 078 (23.2)

3 796 399 (20.6) 59 138 (18.3) 13 058 (13.7)

4 778 377 (20.1) 44 485 (13.8) 7 892 (8.3)

5 (highest) 767 143 (19.8) 35 276 (10.9) 4 653 (4.9)

Missing data 13 935   (0.4) 62 (0.02) 1 (0.001)

Note: SD = standard deviation.
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ders from other mental health diagnoses in immi-
grant and refugee groups, with posttraumatic stress 
disorder and adjustment disorder frequently misdi-
agnosed as a psychotic disorder, especially among 
people who arrived in Canada more recently.25 
This diagnostic bias may explain the higher rates 
of psychotic disorders that we observed in refugee 
groups and warrants further investigation.

Role of visible minority status
We found higher rates of schizophrenia among 
immigrants from the Caribbean and Bermuda, as 
well as among refugees from East Africa and 
South Asia, which is consistent with the interna-
tional literature.1,2 This shared risk across these 
diverse migrant groups is suggestive of a com-
mon underlying exposure. The literature sug-
gests that the experience of discrimination may 
be one potential mechanism.

Experiences of interpersonal racism, as well 
as the perception of societal racism, have both 

been shown to have an independent effect on the 
likelihood of a psychotic disorder.26 The inci-
dence of schizophrenia also varies across ethnic 
minority groups based on the degree of per-
ceived discrimination of each group.27 Perceived 
discrimination has been found to be associated 
with more severe positive symptoms, as well as 
more severe symptoms of depression and anxi-
ety, among migrants with a psychotic disorder.28 
Similarly, experiences of discrimination have 
been found to be associated with psychotic 
experi ences,29 delusional ideation30 and attenu-
ated positive psychotic symptoms.31 Canadian 
research suggests that experiences of discrimina-
tion contribute to declines in mental health status 
among migrants,32 although data are lacking on 
their contribution to psychosis specifically.

Racism and discrimination are unlikely to 
solely explain the differences we observed 
between migrant groups. In the current study, a 
number of groups who may experience discrimi-

Table 2: Age- and sex-standardized incidence rates and rate ratios for psychotic disorders by migrant grouping, compared with the 
general population of Ontario

Group No. % refugee

Incidence rate  
per 100 000 
person-years

Migrant group; IRR (95% CI)

Immigrants Refugees

General population 3 866 261 — 55.6 Ref Ref

Immigrants 323 285 — 51.7 0.91 (0.71–1.16) —

Refugees 95 148 — 72.8 — 1.24 (0.86–1.81)

Statistics Canada categories for country of birth, n = 418 433

North America 8 540 2.7 27.4 0.54 (0.23–1.22) 1.29 (0.10–16.48)

Central America 17 533 58.3 43.4 0.64 (0.29–1.39) 0.87 (0.52–1.43)

Caribbean and Bermuda 41 154 0.7 94.4 1.60 (1.29–1.98) 0.61 (0.02–22.24)

South America 26 886 7.4 62.2 1.06 (0.76–1.48) 1.15 (0.42–3.12)

Western Europe 5 646 1.8 24.8 0.41 (0.13–1.27) —

Eastern Europe 49 000 51.8 54.3 1.10 (0.79–1.53) 0.87 (0.63–1.20)

Northern Europe 16 814 0.3 30.3 0.50 (0.28–0.91) 3.23 (0.09–118.79)

Southern Europe 31 416 4.5 36.9 0.60 (0.41–0.90) 1.53 (0.54–4.32)

West Africa 5 348 29.7 96.1 1.66 (0.84–3.28) 1.07 (0.32–3.57)

East Africa 21 117 63.2 98.0 1.20 (0.69–2.10) 1.95 (1.44–2.65)

North Africa 3 934 23.9 60.4 0.61 (0.17–2.12) 2.22 (0.79–6.30)

Central Africa 676 39.5 16.0 0.47 (0.01–24.27) —

South Africa 2 776 4.2 41.7 0.66 (0.19–2.31) 3.01 (0.24–38.5)

West central Asia and 
Middle East

35 282 42.9 57.2 0.75 (0.49–1.15) 1.28 (0.91–1.80)

East Asia 50 294 2.5 32.8 0.56 (0.41–0.78) 0.72 (0.14–3.59)

Southeast Asia 46 610 19.7 50.4 0.79 (0.57–1.09) 1.21 (0.76–1.91)

South Asia 53 817 25.1 70.2 1.12 (0.86–1.44) 1.51 (1.08–2.12)

Oceania 1 590 5.5 23.6 0.37 (0.04–3.65) 2.04 (0.06–74.8)

Note: CI = confidence interval, IRR = incidence rate ratio.
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nation in Canada, such as groups from East Asia, 
did not have a higher risk of having a psychotic 
disorder. This reflects that there are likely multi-
ple social determinants involved in the develop-
ment of psychosis.

Role of socioeconomic position
Although the higher risk of psychotic disorders 
among some migrant groups is well estab-
lished,1,2 relatively fewer studies have reported 
that some migrant groups may be protected com-
pared with the host population. In the current 
study, we found that immigrants from northern 
and southern Europe and from East Asia had 
lower rates of psychotic disorders. It is possible 
that these groups are more established and better 
positioned socioeconomically relative to other 
migrant populations in Ontario.

Prior research suggests that the relative posi-
tion of specific migrant groups within the host 

country may be important in understanding the 
etiology behind the association between migra-
tion and psychotic disorders. Research from 
Israel has found that second-generation migrants 
did not have a higher risk of schizophrenia com-
pared with the host population,33 which is in con-
trast to second-generation migrants in many 
countries.1,2 However, the immigration period 
considered in the Israeli study brought many 
Jewish refugees from Europe after World War 
II, and people who had been minorities in their 
country of origin were now part of the ethnic and 
religious majority.33 Similarly, minority groups 
who are relatively advantaged with respect to 
socioeconomic factors have also been found to 
have similar rates of psychotic disorders as the 
majority population,34 most notably migrants 
from Western countries to the Netherlands.35,36 
Indeed, Canada’s immigration policies, which 
favour economic migrants who are more edu-
cated and proficient in English or French, may 
help to explain our findings of a reduced rate of 
psychotic disorders among some migrant groups.

Strengths and limitations
Our findings are strengthened by the use of a large, 
population-based database and a focus on first-
generation migrants. Most immigrants and refugees 
to Canada are covered by the universal health care 
system, which increases the accuracy and represen-
tativeness of the administrative data. Additionally, 
we used data from the CIC to estimate person-time 
denominators, rather than census data, because the 
latter has been criticized in other jurisdictions for 
underrepresenting ethnic minority groups and 
therefore inflating incidence estimates.14

Our findings should be interpreted in light of 
a number of limitations. About 15% of records 
in the CIC database could not be linked to the 
ICES data holdings, and it is unknown whether 
these migrants may differ systematically from 
those whose data were successfully linked. The 
CIC database also extends back to 1985 and only 
includes migrants who landed in Ontario; there-
fore, any people who migrated before this date 
or who originally landed in a different Canadian 
province will be included in the reference group. 
Indeed, the migrant group comprises 10% of our 
sample, whereas about 30% of Ontario’s popula-
tion is composed of first-generation migrants.37 
Studies show that immigrants who have been in 
Canada for more than 10  years have worse 
health than newcomers.32 In addition, people 
who first arrived in different provinces will have 
had multiple migrations. Both of these groups 
would be included in the reference group.

We have also misclassified second-generation 
migrants, who comprise 22.5% of the population 

Table 3: Factors associated with psychotic 
disorders among migrants in Ontario (n = 418 433)

Variable IRR* (95% CI)

Sex

Female Ref

Male 1.45 (1.33–1.58)

Age at immigration, yr

  0–4 Ref

  5–9 1.37 (0.98–1.93)

10–14 1.41 (0.99–2.00)

15–19 0.88 (0.61–1.26)

20–24 0.82 (0.55–1.21)

25–29 0.65 (0.42–1.02)

30–34 0.63 (0.44–0.90)

35–39 0.59 (0.35–0.99)

Residence

Rural Ref

Urban 1.37 (0.82–2.29)

Refugee status

Nonrefugee Ref

Refugee 1.27 (1.04–1.56)

Income quintile

1 (lowest) Ref

2 0.87 (0.76–1.00)

3 0.78 (0.64–0.95)

4 0.68 (0.53–0.86)

5 (highest) 0.52 (0.39–0.69)

Note: CI = confidence interval, IRR = incidence rate ratio. 
*Poisson model adjusted for sex, age at immigration, 
length of time in Canada, residence, refugee status and 
income quintile. 
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of Ontario, as part of the reference group.37 
Research suggests that the risk of having a psy-
chotic disorder in second-generation migrants is 
as high or higher than in the first generation,1,2 
and second-generation migrants born to newly 
arrived migrant families may also face substan-
tial stressors and hardships. If we assume that the 
risk is higher among both first- and second-
generation migrants and those who have multi-
ple migrations, then these exposure misclassifi-
cations would dilute the observed association 
between migration and the risk of psychotic dis-
orders, and therefore the parameter estimates 
that we present are likely conservative. This may 
not be a valid assumption, however, given that 
we found lower rates of psychotic disorders in 
some migrant groups. If the low rates for these 
migrant groups decreased the overall rate of the 
reference population, then our IRRs would over-
estimate the difference between groups. How-
ever, the incidence rate that we report for the 
general population is higher than estimates from 
other jurisdictions,38 although consistent with 
other Canadian estimates39,40 and with estimates 
obtained from studies using a longitudinal sam-
pling frame,41 as was done in the current analy-
sis. This likely does not explain the differences 
in rates that we observed between groups.

Another limitation to the interpretation of our 
findings is that all covariates were defined at the 
time of cohort entry, and we did not account for 
time-varying exposures in our survival analyses. 
As such, we are unable to assess whether expo-
sure to urban living or socioeconomically 
deprived living conditions changed throughout 
the risk period. We also cannot account for the 
cumulative effects of these exposures over time. 
This distinction could have important implica-
tions for understanding the underlying etiology 
behind the associations we observed.

We were limited by the availability of data in 
the administrative database and therefore were 
unable to account for other important confound-
ing factors, such as the social and economic sta-
tus of migrants and reasons for migration. We 
also did not conduct an in-depth analysis of the 
effect of age at migration, and prior research 
suggests that people who migrate very early in 
life have the highest risk of a subsequent psy-
chotic disorder.42 Our findings suggest a similar 
trend, and we will explore this in greater detail in 
a future paper.

The diagnostic information available in the 
database are assigned for billing purposes and 
have not been standardized across various ser-
vice providers or validated for different ethnic 
groups. The moderate positive predictive value 
(67.4%) associated with the diagnostic algorithm 

that we used indicates that a proportion of cases 
in our sample may be false-positives, which may 
have also contributed to the high crude incidence 
rate we observed compared with other jurisdic-
tions.38 Additionally, the diagnostic algorithm 
that we used was validated for chronic psychotic 
illness,15 and its performance may differ for first-
onset or single acute episodes of psychotic 
disorders.

Conclusion
Our findings suggest that particular immigrant 
and refugee groups may have a higher risk of 
psychotic disorders. Migrant status, in particular 
refugee status, needs to be considered as an 
important risk factor for psychotic disorders in 
Ontario. Future research should explore potential 
protective factors in migrant groups who have a 
lower risk of psychotic disorders to inform the 
design of support programs for high-risk groups. 
Given that Canada is currently experiencing a 
rapid growth in the population of foreign-born 
citizens — one of the highest rates of any West-
ern nation8 — the mental health status of immi-
grants and refugees should be a national priority.
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