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Abstract

Background. Migration is a well-established risk factor for psychotic disorders, and migrant
language has been proposed as a novel factor that may improve our understanding of this rela-
tionship. Our objective was to explore the association between indicators of linguistic distance
and the risk of psychotic disorders among first-generation migrant groups.
Methods. Using linked health administrative data, we constructed a retrospective cohort of
first-generation migrants to Ontario over a 20-year period (1992–2011). Linguistic distance
of the first language was categorized using several approaches, including language family clas-
sifications, estimated acquisition time, syntax-based distance scores, and lexical-based distance
scores. Incident cases of non-affective psychotic disorder were identified over a 5- to 25-year
period. We used Poisson regression to estimate incidence rate ratios (IRR) for each language
variable, after adjustment for knowledge of English at arrival and other factors.
Results. Our cohort included 1 863 803 first-generation migrants. Migrants whose first lan-
guage was in a different language family than English had higher rates of psychotic disorders
(IRR = 1.08, 95% CI 1.01–1.16), relative to those whose first language was English. Similarly,
migrants in the highest quintile of linguistic distance based on lexical similarity had an ele-
vated risk of psychotic disorder (IRR = 1.15, 95% CI 1.06–1.24). Adjustment for knowledge
of English at arrival had minimal effect on observed estimates.
Conclusion. We found some evidence that linguistic factors that impair comprehension may
play a role in the excess risk of psychosis among migrant groups; however, the magnitude of
effect is small and unlikely to fully explain the elevated rates of psychotic disorder across
migrant groups.

Background

The excess rates of psychotic disorders among migrant and ethnic minority groups have been
called a ‘public health tragedy’ (Morgan & Hutchinson, 2010), and these inequities have per-
sisted for nearly a century with little progress toward prevention. The most recent
meta-analytic estimates suggest a more than two-fold greater risk of psychotic disorder
among first-generation migrants, with persistence of risk into the second generation (Selten,
van der Ven, & Termorshuizen, 2020).

One factor that may hold promise for improving our understanding of the relationship
between migration and psychotic disorders is language. Indeed, language impairments are a
key feature of schizophrenia and other psychotic disorders, with evidence for the central
role of language spanning from etiology to diagnosis and therapeutics (Covington et al.,
2005). It has been hypothesized that schizophrenia arose as a manifestation of the genetic evo-
lution towards the capacity for language (Berlim, Mattevi, Belmonte-de-Abreu, & Crow, 2003),
and disruptions in discourse are a key feature of thought disorder (Covington et al., 2005).
Among people who are bilingual, the clinical presentation of psychotic symptoms may differ
based on the language used for assessment, with more severe symptoms present when assess-
ments are in the first language (Erkoreka, Ozamiz-Etxebarria, Ruiz, & Ballesteros, 2020).
Advances in linguistic computational approaches suggest that language abnormalities are a
potential biomarker for diagnosis and prognosis of psychotic disorders (De Boer, Brederoo,
Voppel, & Sommer, 2020). Looking further upstream, early life socio-economic conditions
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also have a pervasive effect across multiple domains of language
use in adult life (Rowe, 2018), and key social determinants include
social class, ethnicity, migrant status, parental education, and size
of a family’s social network (Perkins, Finegood, & Swain, 2013;
Rowe, 2018). Many of these early life social conditions are also
important markers of risk for psychotic disorders, yet the social
pathogenesis of psychosis remains poorly understood (Shah,
Mizrahi, & McKenzie, 2011).

Although it has been extensively studied for non-psychotic dis-
orders (Montemitro et al., 2021), evidence on the role of language
as an explanatory factor for psychotic disorders among migrant
groups is limited. A recent case-control study by Jongsma and
colleagues used a binary indicator that combined fluency in the
host country language and linguistic distance (Jongsma et al.,
2021), which is defined as the degree of relatedness between a
migrant’s first language and the dominant language in the host
country, and is an important determinant of language acquisition
(Isphording & Otten, 2014). Adjustment for this indicator attenu-
ated the association between migrant status and psychotic disor-
ders, and there was a nearly two-fold greater odds of psychosis
among people with linguistic distance and/or low fluency in the
majority language (Jongsma et al., 2021). Similarly, we have pre-
viously shown that first-generation migrants to Ontario who
spoke neither of Canada’s official languages (English and
French) at arrival had a 13% higher risk of psychotic disorder,
relative to people who spoke English at arrival, and this effect
was specific to psychotic disorders and not a marker of risk for
mood and anxiety disorders among migrant groups (Anderson,
Le, & Edwards, 2022). Finally, it has also been hypothesized
that diglossia may be important to understanding the etiology
of psychotic disorders (Alherz, Almusawi, & Barry, 2019),
which refers to a linguistic context where there is a ‘high’ form
of language used for more formal communication – such as edu-
cational or employment settings – and a ‘low’ form of language
that is used for everyday discourse (Schiffman, 2017). Migration
imposes an induced diglossic environment, whereby the first lan-
guage becomes the ‘low’ form of language, and the dominant lan-
guage in the host country is used as the ‘high’ form of language in
educational and employment contexts (Alherz, 2022). Diglossia
has recently been shown to be associated with prodromal symp-
toms of psychosis among first-generation migrant groups
(Alherz, Almusawi, & Alsayegh, 2022).

To advance knowledge in this nascent field, there is a need for
longitudinal research that considers the separate effects of linguis-
tic distance and fluency in the host language, accounting for tim-
ing of language acquisition by considering factors such as age at
migration (Alherz, 2022; Alherz et al., 2019). Thus, we sought
to explore the association between linguistic distance of the first
language and the risk of psychotic disorders among first-
generation migrant groups in Ontario, Canada.

Methods

We followed the REporting of studies Conducted using
Observational Routinely collected health Data (RECORD) guide-
lines (Benchimol et al., 2015) (online Supplement 1). The data
were obtained from ICES, which is an independent, non-profit
research institute whose legal status under Ontario’s health infor-
mation privacy law allows it to collect and analyze health care and
demographic data, without consent, for health system evaluation
and improvement. The use of the data in this project was author-
ized under section 45 of Ontario’s Personal Health Information

Protection Act (PHIPA) and does not require review by a
Research Ethics Board.

Study design and source of data

We used linked population-based health administrative data from
ICES to create a retrospective cohort of first-generation migrants
who landed in Ontario over a 20-year period (1992 to 2011),
which has been described previously (Anderson et al., 2022).
The study cohort was predominantly based on data from the
Immigration, Refugee, and Citizenship Canada Permanent
Resident (IRCC-PR) database, which contains data on migrants
who landed in Ontario after 1985 linked to the health administra-
tive data (linkage rate = 86%) (Chiu et al., 2016). The IRCC-PR
includes information from federal immigration records on the
characteristics of migrants at the time of landing, including coun-
try of origin, migrant class, first language, and knowledge of
Canada’s official languages (English and French).

The cohort of first-generation migrants was linked to the
health administrative data, which includes information on out-
patient physician visits, emergency department visits, and hospi-
talizations covered under the universal Ontario Health Insurance
Program (OHIP). Person-time follow-up began as of the 14th
birthday for people aged 0–13 years at the time of migration,
and as of the landing date for people aged 14+ years at migration,
due to the low risk of psychotic disorder prior to age 14 (<3% of
cases) (Solmi et al., 2022). The cohort was followed to the end of
2016, age 65, death, or the end of OHIP eligibility, which would
indicate a move outside of Ontario or emigration from Canada.
We had 5–25 years of follow-up available, depending on the land-
ing date. A complete description of the databases and variables
used is available in online Supplement 2. These datasets were
linked using unique encoded identifiers and analyzed at ICES.

Exposure variable

Language is a highly complex construct made up of different
objects (e.g. sounds, words, syntax, etc.), and there are several
approaches in the literature for classifying languages into categor-
ies reflecting linguistic distance (Jongsma et al., 2022). To identify
classification approaches for the purposes of the current study, we
sought advice through an international email listserv of linguists
(https://linguistlist.org), and received a number of suggestions
for classification approaches. Based on the advice we received,
we classified first language using one of four approaches:

i. Language Genealogies – Using a similar approach to the
prior study by Jongsma et al. (2021), we operationalized lin-
guistic distance in relation to English using a genealogical
language tree, which is based on the classical
lexical-etymological method. Each language was assigned
the following relatedness score: 0 = first language is
English; 1 = first language is on the same ‘branch’ as
English within the same language family (i.e. Other
Germanic Languages); 2 = first language is on a different
branch but within the same language family as English (i.e.
Non-Germanic Indo-European Languages); 3 = first lan-
guage is in a different language family from English (i.e.
Non-Indo-European Languages).

ii. Estimated Acquisition Time – The Foreign Service Institute
has developed an estimate of the time and difficulty asso-
ciated with the acquisition of various languages (https://
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www.state.gov/foreign-language-training/). This approach
classifies 66 languages into four categories based on the
time required to reach a professional working proficiency.
Categories range from I, which are languages closely related
to English (e.g. Dutch, Afrikaans) to IV, which represent lan-
guages which are exceptionally difficult relative to English
(e.g. Japanese, Arabic, Chinese, Korean).

iii. Parametric Comparison Method (PCM) Score – The PCM
score calculates the distance between 54 different languages
by comparing their properties on 94 binary syntactic para-
meters (Irimia et al., In Press). PCM transcends the estab-
lished genealogical distinctions and provides scores ranging
from 0 to 1, with higher scores reflecting greater syntactic
distance from English. The distribution of PCM scores was
bimodal, therefore we divided the non-zero scores into quar-
tiles, and used English (score = 0) as the reference category in
our main analyses.

iv. Automated Similarity Judgement Program (ASJP) – The
ASJP calculates the distance between two languages by
comparing a set of core vocabulary. The score represents
the normalized average of the number of additions, dele-
tions, and substitutions required to transfer a word from
one language to another – in other words, the similarity of
synonymous words across different families (Wichmann,
Holman, & Brown, 2022). Scores ranged from 0 to 105,
with higher scores reflecting greater lexical distance from
English. The distribution of scores was highly skewed, there-
fore we divided the non-zero scores into quartiles, and used
English (score = 0) as the reference category in our main
analyses.

There were nearly 900 different languages, including dialects,
listed in the IRCC database, and these were classified by a mem-
ber of the research team (JAK), with dual coding of a random
sample of 10% of the languages by a second member of the
team (IW), with a high level of agreement. Some languages
were unable to be classified by one or more of the four
approaches (range 0.1–37.6%), and there were a small number
of languages that were unable to be classified by any approach
(e.g. language isolate, sign language). We also obtained infor-
mation on whether migrants could speak English at the time
of arrival (yes/no), which is the dominant language in
Ontario (93%) (Government of Canada, 2023). This variable
was based on an indicator in the immigration record of whether
migrants could speak one of Canada’s national languages
(English and French), which did not consider level of fluency
or language proficiency.

Outcome variable

We followed cohort members in the health administrative data to
identify incident cases of non-affective psychotic disorder (schizo-
phrenia, schizoaffective disorder, psychosis not otherwise speci-
fied) using a validated algorithm (Kurdyak, Lin, Green, &
Vigod, 2015) (online Supplement 2). Cases were identified
based on the presence of an inpatient hospitalization with a dis-
charge diagnosis of non-affective psychotic disorder, or two out-
patient physician visits for non-affective psychotic disorder within
a 12-month period. A modified version of this algorithm has been
previously validated against medical charts, and found to have
high levels of sensitivity (94%) and adequate positive predictive
value (62%) (Kurdyak et al., 2015).

Other variables

We obtained information on other factors previously shown to be
associated with the risk of psychotic disorders among migrants in
the study cohort (Anderson et al., 2022) (online Supplement 2).
Age at migration was classified as infancy (0–2 years), early child-
hood (3–6 years), middle childhood (7–12 years), adolescence
(13–18 years), early adulthood (19–29 years), and adulthood (30+
years) (Anderson & Edwards, 2020). Binary sex was classified as
male and female. Country of birth was classified as European
(including Russia), African (excluding North Africa), Caribbean,
South Asian, East Asian (including Southeast Asian), Latin
American (including Central and South American), and North
Africa & Middle East (Statistics Canada, 2010). Migrant class was
categorized as economic, sponsored (including family reunification
migrants), and refugee. We also obtained information on post-
migration place of residence (urban and rural), and census-based
neighborhood income quintile.

Data analysis

We summarized the characteristics of the cohort using counts and
proportions for categorical variables, and means and standard
deviations for continuous variables. There was a low proportion
of the sample with missing data (<6%), and those with missing
data were excluded.

We used modified Poisson regression models with robust vari-
ance estimators (Zou, 2004) to estimate incidence rate ratios (IRR)
for the association between each language variable and the risk of
developing a psychotic disorder. We first estimated the
unadjusted association between each language variable and the
risk of psychotic disorder, followed by a partially adjusted
model that included age at migration, sex, country of birth,
migrant class, rurality of residence, and neighborhood income
quintile. Finally, we estimated a fully adjusted model that included
all variables from the partially adjusted model, in addition to
knowledge of English at the time of arrival.

We conducted subgroup analyses by age at migration (<19 years
v. 19 + years), as age is responsible for approximately 30% of the
variance in second language acquisition (Granena & Long, 2013).
We also stratified our analyses by migrant class (economic, spon-
sored, and refugee), as economic migrants to Canada must demon-
strate proficiency in English or French, whereas sponsored migrants
and refugees do not have this requirement. We conducted sensitiv-
ity analyses, including (i) removing people whose first language was
English from the sample, and using PCM and ASJP scores as a con-
tinuous variable; and (ii) restricting the sample to people with com-
plete data across all four language variables and repeating the
analyses. This was done to assess the impact of comparing models
with different samples in the main analysis.

All analyses were conducted using SAS Version 9.4 (SAS
Institute, Cary, North Carolina), and results are presented as IRRs
with 95% confidence intervals (CI). There were few differences
between the partially adjusted and fully adjusted models, therefore
our presentation of the findings will focus on the unadjusted and
fully adjusted models. Full parameter estimates from the multivari-
able models are presented in online Supplements 3 to 6.

Results

Our study cohort included 1 863 803 migrants who landed in
Ontario, Canada between 1992 and 2011 (Table 1). The largest
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proportion of migrants came from South Asian (27.2%) and East
Asian (25.6%) countries, followed by migrants from European
countries (17.1%) and from North Africa and the Middle East
(10.9%). There was a relatively small proportion of migrants
from Latin America (6.6%), the Caribbean (5.2%), or from
African countries (5.0%). Approximately half of the cohort
came as an economic migrant (48.5%) and were over 30 years
of age at the landing date (51.8%). Over 60% of the sample
spoke English at the time of entry into Canada. We identified
16 771 incident cases of psychotic disorder over the follow-up
period, which have been described in detail previously
(Anderson et al., 2022).

Language genealogies

Nearly the entire sample (99.9%) was classified using the classical
language genealogy approach grounded in lexical etymologies. In
the unadjusted models, all non-English first language categories
were associated with a lower risk of psychotic disorder, relative
to English (Fig. 1). This difference remained in the fully adjusted
model for other Germanic languages (IRR = 0.63, 95% CI 0.50–0.80),
however there was no longer a significant effect for non-Germanic
Indo-European languages (IRR = 0.98, 95% CI 0.92–1.05). People
whose first language was in a non-Indo-European language family
had significantly higher rates of psychotic disorder, relative to
those whose first language was English (IRR = 1.08, 95% CI 1.01–
1.16) (Fig. 1).

Estimated acquisition time

We were able to classify 87.3% of the sample based on estimated
acquisition time of the first language. Nearly all categories of lan-
guage acquisition time had a lower risk of psychotic disorder in
the unadjusted models, relative to English (Fig. 1). In the fully
adjusted models, both Category I languages (approximately
600–750 class hours, IRR = 0.88, 95% CI 0.81–0.95) and
Category II languages (approximately 900 class hours; IRR =
0.86, 95% CI 0.71–1.04) were associated with lower rates of
psychotic disorder, relative to English, although the latter includes
the possibility of a null effect. Category III languages (approxi-
mately 1100 class hours) were associated with a higher risk of
psychotic disorder (IRR = 1.18, 95% CI 1.10–1.27), relative to
English, however there was no increased risk for Category IV
languages (approximately 2200 class hours; IRR = 0.96, 95% CI
0.88–1.06) (Fig. 1).

Parametric comparison method (PCM) score

PCM scores were available for 62.4% of the study sample. Nearly
all quartiles of PCM score were associated with a lower risk of
psychotic disorder in the unadjusted models, relative to English
(Fig. 1). In the fully adjusted model, languages with the closest
syntactic distance to English (i.e. Quartile 1) were associated
with a lower risk of psychotic disorder, relative to English (IRR
= 0.92, 95% CI 0.85–0.99). We did not observe significant effects
for the other quartiles of PCM score in the fully adjusted models
(Fig. 1). In sensitivity analyses, where we used the PCM score as a
continuous variable, we again did not find significant effects for
PCM score in the fully adjusted model (IRR = 1.37, 95% CI
0.94–1.99).

Automated Similarity Judgement Program (ASJP) score

ASJP scores were available for 99.0% of the study sample. In the
unadjusted models, all quartiles of ASJP score had a lower risk of
psychotic disorder, relative to English (Fig. 1). In the fully
adjusted model, languages with the greatest lexical distance
from English (i.e. Quartile 4) were associated with a higher risk
of psychotic disorder, relative to English (IRR = 1.15; 95% CI
1.06–1.24). We did not observe significant effects for the other
quartiles of ASJP score in the fully adjusted models. In sensitivity
analyses, where we used the ASJP score as a continuous variable,
we found that each one-point increase in ASJP score was asso-
ciated with a 1% increase in the risk of psychotic disorder
(IRR = 1.01, 95% CI 1.01–1.02).

Subgroup and sensitivity analyses

The findings of our subgroup analysis stratified by age at migration
(<19 years v. 19 + years) were largely aligned with our main ana-
lyses. Of exception, in adjusted analyses the protective effects of hav-
ing a first language with lower acquisition times were only observed
in people 19 years of age and older at migration, and not among
those who were under the age of 19 at migration (online
Supplement 7). We also conducted subgroup analyses stratified by
migrant class (economic, sponsored, refugee). These were again
largely aligned with our main analyses, with some evidence of a
stronger magnitude of effect among sponsored migrants for some
indicators of linguistic distance (online Supplement 8).

We conducted a sensitivity analysis restricted to people with
complete data on all four indicators of linguistic distance, and the
results were aligned with our main analyses (online Supplement 9).

Discussion

Canada has a large and diverse migrant population from a wide
range of geographic locations with different migratory patterns
relative to other countries, thus providing a unique perspective
on the epidemiology of psychotic disorder among migrant groups.
Our analysis of a large, population-based cohort of migrants with
detailed information on language enabled us to conduct a pro-
spective analysis of the role of first language on the risk of psych-
otic disorders, accounting for knowledge of English at the landing
date and a range of other markers of psychosis risk. Our findings
suggest that linguistic distance of the first language may play some
role in the excess risk of psychosis among migrants, although
effects were varied across the different indicators of linguistic dis-
tance. In addition, the magnitude of effect was small, and marked
differences in psychosis risk persisted for African and Caribbean
groups after multivariable adjustment (online Supplement 3 to 6).
If linguistic distance has an etiological role in psychotic disorder
among migrant groups, we might have expected to see a gradient
effect with higher psychosis risk with increasing linguistic dis-
tance, which was not observed. Furthermore, there may be oppos-
ing mechanisms at play – for example, East Asian languages such
as Chinese, Japanese, and Korean have some of the highest scores
for linguistic distance, but we have previously shown that East
Asian groups have lower rates of psychotic disorder than the gen-
eral population (Anderson et al., 2022). Conversely, Caribbean
migrant groups have some of the highest rates of psychotic dis-
order, both in Canada and internationally (Anderson et al.,
2022; Selten et al., 2020), and English and other languages with
a smaller linguistic distance from English, such as Dutch and
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Spanish, are predominant in the Caribbean. Thus, if linguistic dis-
tance is a contributing factor to the excess risk of psychotic dis-
order among migrants, the relationship is likely complex and
multifactorial, and unlikely to fully account for the elevated
rates of psychotic disorders among some migrant groups.

We note that lexico-semantic differences between languages
(i.e. genealogical and ASJP approaches) were more influential
than syntactic variations (i.e. PSM) from English. As the similar-
ities in vocabulary are more critical for comprehension than syn-
tactic structure per se (Longobardi & Guardiano, 2009), linguistic
factors that impair understanding of the message communicated
by a speaker may be a more relevant risk factor for psychosis.
Prior research has found an independent effect of fluency or pro-
ficiency in the language of the host country on the odds or risk of
psychotic disorders among migrant groups (Haasen, Lambert,
Mass, & Krausz, 1998; Jongsma et al., 2021; Tarricone et al.,
2022), whereas others have found no association (Garrido-
Torres et al., 2022). These findings have typically been interpreted
from a sociocultural perspective, whereby a lack of proficiency in
the language of the host country increases marginalization,
impedes social and occupational functioning, and prevents full

participation in society (Jongsma et al., 2021). Furthermore, a
lack of proficiency in English may increase the likelihood of
experiencing racism and discrimination (De Souza, Pereira,
Camino, De Lima, & Torres, 2016), which has been shown to
increase the risk of psychotic symptoms and disorders among
migrant and ethnic minority groups (Bardol et al., 2020; Pearce,
Rafiq, Simpson, & Varese, 2019). We did not find that adjusting
for knowledge of English at the landing date had an appreciable
impact on our observed estimates, although it was associated
with a lower risk of psychotic disorder across all models (online
Supplement 3–6).

From a neurobiological perspective, switching between lan-
guages engages multiple brain regions and cognitive control
plays a crucial role in proficient bilingual language processing.
The extent of the impact of switching languages on cognitive per-
formance varies based on task difficulty (Köpke et al., 2021;
Luque & Morgan-Short, 2021). The cognitive demands associated
with languages that are more distant may lead to a different brain
activation pattern (Cargnelutti, Tomasino, & Fabbro, 2022).
Difficulties in predicting the communicative intent of a foreign
language speaker may increase the computational cost in a social

Table 1. Sociodemographic characteristics of the cohort of first-generation migrant groups who landed in Ontario, Canada between 1992 and 2011 (n = 1 863 803)

Total Sample (n = 1 863 803)
Psychotic Disorder

(n = 16 771)
No Psychotic Disorder

(n = 1 847 032)

Male sex, n (%) 898 575 (48.2%) 8959 (53.4%) 889 616 (48.2%)

Age at landing date, mean ± S.D. 31.18 ± 15.86 25.65 ± 12.67 31.23 ± 15.88

Age group at landing date, n (%) 0–2 years 19 770 (1.1%) 161 (1.0%) 19 609 (1.1%)

3–6 years 63 185 (3.4%) 682 (4.1%) 62 503 (3.4%)

7–12 years 150 318 (8.1%) 2102 (12.5%) 148 216 (8.0%)

13–18 years 172 351 (9.2%) 2544 (15.2%) 169 807 (9.2%)

19–29 years 492 799 (26.4%) 4820 (28.7%) 487 979 (26.4%)

30+ years 965 380 (51.8%) 6462 (38.5%) 958 918 (51.9%)

Migrant class, n (%) Economic 904 209 (48.5%) 6164 (36.8%) 898 045 (48.6%)

Sponsored 672 073 (36.1%) 6089 (36.3%) 665 984 (36.1%)

Refugee 255 764 (13.7%) 4169 (24.9%) 251 595 (13.6%)

Other or not stated 31 757 (1.7%) 349 (2.1%) 31 408 (1.7%)

Country of origin, n (%) European 318 448 (17.1%) 3008 (17.9%) 315 440 (17.1%)

African 93 002 (5.0%) 1716 (10.2%) 91 286 (4.9%)

Caribbean 97 718 (5.2%) 1495 (8.9%) 96 223 (5.2%)

South Asian 506 867 (27.2%) 4452 (26.5%) 502 415 (27.2%)

East Asian 477 017 (25.6%) 2706 (16.1%) 474 311 (25.7%)

Latin American 123 268 (6.6%) 1228 (7.3%) 122 040 (6.6%)

North Africa and Middle East 203 399 (10.9%) 1855 (11.1%) 201 544 (10.9%)

Neighborhood income, n (%) Quintile 1 (low) 690 340 (37.0%) 7611 (45.4%) 682 729 (37.0%)

Quintile 2 430 183 (23.1%) 3743 (22.3%) 426 440 (23.1%)

Quintile 3 315 726 (16.9%) 2431 (14.5%) 313 295 (17.0%)

Quintile 4 239 452 (12.8%) 1698 (10.1%) 237 754 (12.9%)

Quintile 5 (high) 179 282 (9.6%) 1189 (7.1%) 178 093 (9.6%)

Rural place of residence, n (%) 24 896 (1.3%) 167 (1.0%) 24 729 (1.3%)

Knowledge of English at landing, n (%) 1 137 091 (61.0%) 9947 (59.3%) 1 127 144 (61.0%)
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discourse, and reduce proactive processes that normally aid in
comprehension (Kuperberg, Ditman, & Choi Perrachione,
2018). It has been hypothesized that cultural misunderstandings
in verbal communication exacerbate experiences of social exclu-
sion and discrimination among migrants, thus leading to
stress-associated impacts on dopaminergic neurotransmission
(Henssler et al., 2020).

Our measure of English knowledge was assessed at the time
of migration and was limited to a binary indicator that did not
consider level of fluency or language proficiency, nor did we
consider longitudinal changes in English language capacity
after migration. It has been hypothesized that the cognitive
impairments that characterize the early course of psychotic ill-
ness, in addition to genetic variations (Vaughn & Hernandez,
2018), could impede second language acquisition, and therefore
a lack of language proficiency could represent a pre-migratory
marker of vulnerability to psychotic disorder (Montemitro
et al., 2021); however, prior research did not find that second
language acquisition was impaired in people with schizophrenia
(Bersudsky, Fine, Gorjaltsan, Chen, & Walters, 2005). Evidence
from non-psychotic mental disorders suggests that language
proficiency may have differential impacts at different time
points in the post-migration phase (Montemitro et al., 2021),
and a lack of dominant language proficiency has been shown
to correlate with symptoms of paranoia, particularly persecu-
tory ideation (Thomas, Bentall, Hadden, & O’Hara, 2017).
Future research should explore how second language acquisi-
tion and proficiency throughout the post-migration period
may impact the risk of psychotic disorder among migrant
groups.

Limitations

The most notable limitation of our findings is the high degree of
complexity associated with quantifying language-related varia-
tions. There is likely extensive heterogeneity in English fluency,
pre-migration English exposure, and individual aptitude for
second language acquisition among the migrants in our cohort.
Furthermore, there is no validated measure to classify linguistic
distance, and we used a binary indicator of English language
knowledge. We have attempted to minimize the impact of this
by exploring multiple approaches to classifying linguistic distance.
We were also unable to classify all languages using each approach.
We explored the effect of this in sensitivity analyses, with little
effect on our findings, but caution should be exercised when
interpreting the findings from the PCM scores. Linguistic distance
per se is a coarse measure of challenges in comprehension and
production that may be faced by migrant groups; sociolinguistic
differences (e.g. phonology, vocabulary, and dialectic differences)
are critical factors (Palaniyappan, 2021) that we were not able to
examine using an administrative database.

Additionally, our classification using estimated acquisition
time was based on the time required for English speakers to
learn a second language, rather than for people who speak
other languages to learn English; we have assumed that the acqui-
sition times would be similar, which may not be valid. Low
English proficiency or a lack of translation services may be a bar-
rier to accessing mental health services, which may have led to a
detection bias or a differential likelihood of misdiagnosis for some
groups. We are missing information on non-physician mental
health services, such as psychologists and community mental

Figure 1. Distribution of first languages in the study sample, and results of the Poisson regression models for the four different approaches to classifying linguistic
distance on the risk of non-affective psychotic disorder among first-generation migrant groups.
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health providers, as well as important contextual factors, such as
same-group ethnic density (Baker, Jackson, Jongsma, & Saville,
2021). We also did not adjust for education at landing in our mul-
tivariable models, which has been shown to be associated with
language acquisition among migrant groups (Chiswick & Miller,
2001). Finally, we are unable to identify affective psychotic disor-
ders in the health administrative data due to a lack of specificity in
the outpatient diagnostic codes.

Conclusions

There has been little progress toward prevention of the excess
rates of psychosis among migrant groups. Our findings suggest
that proficiency in the language of the host country may hold
some promise for informing our understanding of psychotic dis-
orders among migrant groups. Importantly, this represents a
modifiable marker of risk for psychosis that could be the target
of public mental health strategies. Further research to elucidate
the role of linguistic distance and host language proficiency in
the excess risk of psychotic disorders among migrant groups is
warranted.
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