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Abstract
Purpose

We investigated the relationship between neighbourhood income quintile and mental health service use
by immigration among youth and explored changes during the COVID-19 pandemic.

Method

We used administrative data to examine mental health service use in British Columbia, Canada, among
youth aged 10 to 24 between April 1, 2019, and March 31, 2022. We compared rates of community-based
service use, emergency department visits, and hospitalizations and the proportion of involuntary
admissions by neighbourhood income quintile and immigration. We used models strati�ed by
immigration to estimate the relationship with income.

Results

Non-immigrant youth used substantially more services than immigrant youth. Service use increased
following the pandemic's start and peaked between January and March 2021. We observed a clear
income gradient for community-based service use among both immigrant and non-immigrant youth, but
the direction of the gradient was reversed. Service use was highest among non-immigrant youth in lower-
income neighbourhoods and lowest for immigrant youth in lower-income neighbourhoods. We observed
similar patterns of income gradient for non-immigrant youth for emergency department visits and
hospitalization. The proportion of involuntary admissions was higher for immigrant youth.

Conclusions

Mental health service use was substantially lower among immigrant youth than non-immigrant youth, but
higher proportions of immigrant youth were hospitalized involuntarily. The reverse income gradient
patterns observed for community-mental health service use are noteworthy and suggest signi�cant
barriers to accessing preventable care among immigrant youth, particularly those living in lower-income
neighbourhoods.

INTRODUCTION
The onset of most mental illnesses occurs between childhood and early adulthood [1], and it is well
established that earlier treatment can improve prognosis [2, 3] and can mitigate the potential adverse
effects of poor mental health (MH) on academic achievements and social and emotional development [4,
5]. Patterns of MH service use are different between immigrant and non-immigrant youth, with studies
showing that immigrant youth use fewer MH services than non-immigrants [6, 7]. This has sometimes
been interpreted as re�ecting a “healthy immigrant effect” with claims of better MH based on treated
prevalence from administrative data [6]. Recent �ndings found inconsistencies in MH trends between
survey and administrative data, suggesting administrative data to re�ect service access rather than need
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[8]. Epidemiological studies using validated diagnostic assessment measures found a high prevalence of
post-traumatic stress disorder, depression, and anxiety among refugee youth compared to non-immigrant
youth[9] and higher prevalence of depression, anxiety and somatic disorders among immigrants of all
ages and immigration classes [10]. When seeking MH care, Canadian immigrants are more likely to
consult with psychiatrists (versus other MH professionals), compared to people born in Canada, possibly
suggesting a higher severity of mental illnesses and/or gaps in access to family doctors, social workers,
counsellors, and psychologists among immigrants [11]. A population-based study in Ontario, Canada,
found that recent immigrant youth use of emergency MH services increased over time while MH services
in the community (e.g., psychiatrists, family physician o�ce) decreased [12], further suggesting barriers
to receiving preventative and timely care.

The link between economic disadvantages and mental illnesses is well-established for immigrants and
non-immigrants [13, 14]. Patterns of MH service use also differ by income. For instance, youth from
families of lower socio-economic statuses are more likely to seek MH care in emergency departments as
a �rst point of contact [15] and for follow-ups [16]. Refugee and immigrant youth in Ontario were more
likely than non-immigrant youth to present at the emergency department for MH care without prior use of
MH services [15]. Another Ontario study on adults found that living in more deprived neighbourhoods was
associated with higher use of primary care and hospital services for non-psychotic mental illnesses,
though the association was smaller for recent immigrants compared to long-term residents [7]. Otherwise,
studies on the relationship between income, immigration, and use of MH services are scarce. Changes
brought on by the COVID-19 pandemic disproportionately disrupted usual access to MH services among
youth living in low-income neighbourhoods [17] and immigrant populations in Canada during this period
[18]. In this study, we investigated whether the relationship between neighbourhood income quintile and
the use of MH services differs by immigration experience in youth and whether this has changed in the
context of the COVID-19 pandemic in BC.

METHOD

Study design
We used longitudinal population-based linked administrative health and migration data to examine MH
service use among youth in British Columbia (BC), Canada, between 2019/20 and 2021/22, by income
and immigration group.

Data
We accessed population-based administrative data, including BC’s Medical Services Plan (MSP) registry
�le / Central Demographics File, physician payments, hospitalizations, National Ambulatory Care
Reporting System (NACRS), Vital Statistics Deaths, Immigration, Refugees, and Citizenship Canada’s
(IRCC) Permanent Resident Database [19] and MSP Residency data. These were linked by Population
Data BC and provided to the research team with a study-speci�c unique ID across datasets.
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Study population
We included all youth aged 10–24 years old who were living in British Columbia by March 31, 2020, and
who were alive and registered for MSP in British Columbia for at least 75% of one or more �scal years
between April 1, 2019, and March 31, 2022). Using the MSP residency data, we excluded individuals with
temporary status who were not present in the IRCC data, including refugee claimants and convention
refugees who did not yet have permanent resident status, students, individuals with work permits, visitors,
diplomats, and people on working holiday visas, as they may not be insured under the provincial plan,
and so their service use would be incompletely captured.

Study variables

Immigration
We identi�ed immigrant youth using IRCC records and included �rst- and second-generation immigrant
youth. Individuals aged 10–24 with an IRCC record were included as �rst-generation immigrants (i.e., born
outside of Canada). We also included individuals aged 10–24 born in Canada but with at least one
parent with an IRCC record as second-generation youth since both �rst- and second-generation immigrant
and refugee youth experience common challenges that can risk their mental well-being, such as
discrimination and racism, acculturative stress [20], economic hardships and changes in socio-economic
status [21], food insecurities [22], and inadequate housing [23]. Additionally, �rst and second-generation
immigrant and refugee youth have shared experiences of growing up in an immigrant household with
parents experiencing acculturative stress, higher rates of unemployment [24], and occupational
segregation [25]. Moreover, acculturative stress experienced by parents can spillover to the family[26, 27]
with implications for MH [28], and increase the risk of internalizing (e.g. anxiety, depression) [29, 30] and
externalization (e.g., aggression, delinquency) problems in children [30]. Non-immigrant youth included all
other individuals who were not in IRCC and whose parents, based on shared MSP contract number within
the study years, were not found in IRCC.

Neighbourhood income
We determined neighbourhood income quintiles using census dissemination areas of residence based on
version 7E of the Postal Code Conversion File (PCCF+). A small number of individuals (< 1%) with
unknown neighbourhood income quintile were excluded.

Service use
We identi�ed all individuals who had a community-based visit related to MH or substance use using MSP
claims for family physicians, public health physicians, nurse practitioners, pediatricians, and
psychiatrists. Community-based services would include health care clinics, physician’s o�ces (including
virtual), or home visits, as opposed to hospitals and emergency departments. To identify those who had
an emergency department visit related to MH or substance use, we used MSP payment information and
the National Ambulatory Care Reporting System (NACRS). NACRS captures 73% of all emergency
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department visits in British Columbia, and the majority of the remainder is captured in MSP [31]. We
captured hospitalization for mental illness, substance, or self-harm using the Discharge Abstract
Database, which also �ags involuntary admissions under the Mental Health Act (see Supplementary
Table 1 for ICD-9 and ICD-10-CA codes used to identify MH and substance use services).

Other covariates
Age and administrative sex were obtained from the MSP registration �le. The options for “gender” are
limited to “M and F” on the MSP registration form. As these are not genders and as it cannot be
determined whether legal sex, sex assigned at birth, or gender is re�ected, we refer to this variable as
administrative sex. We also counted the number of Charlson comorbid conditions in the year of the
analysis and the prior year, as having other recorded conditions may shape health services use. We
categorized metropolitan areas (census metropolitan areas), small urban areas (census agglomerations)
and rural/remote settings (areas with strong to no strong metropolitan in�uence) using the Statistics
Canada Statistical Area Classi�cation Metropolitan In�uences Zones.

Analysis
We reported descriptive statistics on cohort demographic characteristics and plotted the rate of
community-based MH visits, MH emergency visits, and psychiatric hospitalizations per person, as well as
the proportion of involuntary admissions among individuals with psychiatric hospitalization, in three-
month intervals between April 1, 2019 and March 31, 2022. We used generalized estimating equations
with Poisson distribution and log link to estimate unadjusted and adjusted rate ratios for community-
based visits, emergency department visits, and psychiatric hospitalizations and models with binomial
distribution and logit link to estimate odds ratios for involuntary hospitalization among people with
psychiatric admissions. Models accounted for repeated observations with an autoregressive correlation
matrix structure and for annual changes over the course of the COVID-19 pandemic with dummy
variables for the study year. Adjusted models included confounders of age, administrative sex, rurality,
and number of Charlson conditions as a measure of medical comorbidity. As our objective was to
determine if the relationship between income and service use varies by immigration, models were
strati�ed by immigration, and we compared rate/odds ratios across neighbourhood income quintiles for
non-immigrant and immigrant youth. Data was analyzed using SAS software, Version 9.4 of the SAS
system[32].

RESULTS

Demographic characteristics
Table 1 provides the demographic characteristics of 864,407 youth between the ages of 10 to 24 included
in the analysis. Non-immigrant youth represented 67.6% (n = 584,213) and immigrant youth represented
32.4% (n = 280,194) of the total cohort. Compared to non-immigrant youth, larger percentages of
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immigrant youth lived in neighbourhoods in the lowest income quintile (20.7% vs 16.5%) and in
metropolitan areas (89.8% vs 58.3%).
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Table 1
Characteristics of youth (aged 10–24) in British Columbia by immigration group included in analysis.
Characteristic Non-immigrant Immigrant Total

Total number of people, N (%) 584,213 (67.6) 280,194 (32.4) 864,407

Age, Mean (SD) 17.5 (4.8) 16.6 (4.6) 17.2 (4.8)

Age, Median (IQR) 18.0 (13.0,
22.0)

16.0 (12.0,
21.0)

17.0 (13.0,
22.0)

Administrative sex, N (%)      

F 285,353 (48.8) 136,080 (48.6) 421,433 (48.8)

M 298,860 (51.2) 144,114 (51.4) 442,974 (51.2)

Neighbourhood income quintile (after tax), N
(%)

     

Q1 (lowest) 96,230 (16.5) 58,122 (20.7) 154,352 (17.9)

Q2 99,756 (17.1) 63,616 (22.7) 163,372 (18.9)

Q3 113,117 (19.4) 58,459 (20.9) 171,576 (19.8)

Q4 126,741 (21.7) 50,561 (18.0) 177,302 (20.5)

Q5 (highest) 141,890 (24.3) 47,448 (16.9) 189,338 (21.9)

Missing 6,479 (1.1) 1,988 (0.7) 8,467 (1.0)

1st or 2nd Generation, N (%)      

1st   114,913 (41.0)  

2nd   165,281 (59.0)  

Rurality, N (%)      

Metropolitan 340,864 (58.3) 251,497 (89.8) 592,361 (68.5)

Small urban 154,797 (26.5) 18,537 (6.6) 173,334 (20.1)

Rural/remote 82,188 (14.1) 8,177 (2.9) 90,365 (10.5)

Missing 6,364 (1.1) 1,983 (0.7) 8,347 (1.0)

Charlson conditions (2-years), N (%)      

0 conditions 528,356 (90.4) 257,377 (91.9) 785,733 (90.9)

1 + conditions 55,857 (9.6) 22,817 (8.1) 78,674 (9.1)

# conditions, Mean (SD) 0.10 (0.33) 0.09 (0.30) 0.10 (0.32)

Patterns of service use April 2019 to March 2022
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The quarterly rates of visits per person for all three types of services were consistently higher for non-
immigrant youth than immigrant youth over the study period. Community-based MH service use grew
steadily from the start of the pandemic in March 2020 and peaked between January and March 2021 for
non-immigrant youth (peak values by neighbourhood income quintile: Q1 (lowest): 0.2762, Q2: 0.2510,
Q3: 0.2461, Q4:2361, and Q5:0.2247 visits per person) and immigrant youth (Q1 (lowest): 0.1051,
Q2:0.1008, Q3: 0.1197, Q4: 0.1260, and Q5: 0.1431 visits per person) (Fig. 1). We also observed
consistent drops in community-based MH service use for all youth between April and September each
year. Emergency service use dropped for all youth shortly after the start of the pandemic between April
and June 2020 but increased afterwards. Emergency service use increased slightly over time but was
most prominent for non-immigrant youth in the lowest income quintile, peaking between January and
March 2021 (Q1: 0.0212 visits per person). Among immigrant youth, emergency service use was highest
for youth in the lowest income quintile between April and June 2021 (Q1: 0.0071 visits per person).

For community-based MH services, we observed a clear income gradient among both immigrant and non-
immigrant youth but found that the income gradient was reversed. Rates of visits per person were highest
for non-immigrant youth living in the lowest income quintile (Q1) and gradually decreased from Q1
(lowest) to Q5 (highest). In contrast, rates among immigrant youth were highest among youth living in the
highest income quintile neighbourhoods (Q5) and declined from Q5 (highest) to Q1 (lowest). For
emergency department visits, we observed the same pattern of income gradient for non-immigrant youth,
with the most visits per person in the lowest income quintile and the fewest visits in the highest. However,
Fig. 1 shows no clear patterns of emergency department visits by income quintile for immigrant youth.

Figure 2 plots the quarterly rate of psychiatric hospital admissions per person and the proportion of
involuntary admissions among those with at least one psychiatric hospital admission by immigration
and income quintile. We found that quarterly rates of hospital admission per person increased since the
start of the pandemic. Hospital admission increase was most pronounced for non-immigrant youth in Q1
(lowest), Q3, and Q4.

We observed a similar income gradient in the quarterly rates of hospital admissions per person as we
observed for community MH and emergency department visits, where non-immigrant youth in Q1(lowest)
had the highest rate. No income patterns were observed for immigrant youth with a hospital admission.
Overall, immigrant youth from all income quintiles had lower hospital admissions than non-immigrant
youth. However, among individuals with psychiatric hospital admission, a higher proportion of immigrant
youth were hospitalized involuntarily.

Relationship between neighbourhood income quintile and
service use, by immigration
Figure SEQ Figure \* ARABIC 2 Quarterly rate of psychiatric hospital admissions per person and
proportion of involuntary admissions by neighbourhood income quintile and immigration group between
April 1, 2019, and March 31, 2022
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Models adjusting for age, administrative sex, rurality, and multimorbidities (number of Charlson
conditions) con�rm that the relationship between neighbourhood income quintile and service use differs
by immigration. Among immigrant youth, the rate ratios of community MH service use increased with
higher neighbourhood income quintile (Q1 (lowest): rate ratio (RR) 0.81, 95% con�dence interval (CI):
0.78, 0.84; Q2: RR 0.79, 95% CI: 0.76; 0.83, Q3: RR 0.87, 95% CI: 0.84, 0.91; Q4: RR 0.93, 95% CI: 0.89, 0.97)
(Fig. 3, supplementary Table 2). The reverse pattern was observed for non-immigrant youth. Non-
immigrant youth in lower neighbourhood income quintiles had signi�cantly higher rate ratios of
community-based MH visits than non-immigrant youth in the highest neighbourhood income quintile (Q1
(lowest): RR 1.13, 95% CI: 1.11, 1.16; Q2:1.07, 95% CI: 1.05, 1.09; Q3: RR 1.05, 95% CI: 1.03, 1.07; Q4: RR
1.04, 95% CI: 1.02, 1,06).

Income gradients were similarly observed among non-immigrant youth for emergency department visits
(Q1(lowest): RR 1.85, 95% CI: 1.76, 1.94, Q2: 1.52, 95% CI:1.44, 1.60, Q3: RR 1.33, 95% CI: 1.27, 1.40, Q4:
1.19, 95% CI: 1.13,1.25) and hospital admission (Q1(lowest): 1.92, 95% CI: 1.79, 2.07, Q2: RR 1.58, 95% CI:
1.46, 1.70), Q3: RR 1.34, 95% CI: 1.25, 1.45, Q4: RR 1.18, 95% CI: 1.10, 1,28). However, no clear relationship
with neighbourhood income quintile was observed for emergency department visits or hospital admission
among immigrant youth.

Among youth who had at least one psychiatric hospital admission, non-immigrant youth in Q1(lowest)
(OR 1.25, 95% CI: 1.11, 1.39), Q2 (OR 1.24, 95% CI: 1.11, 1.39), and Q4 (OR 1.14, 95% CI: 1.01, 1,29) had
signi�cantly higher odds of involuntary admission than those in Q5 (highest). Immigrant youth from
Q1(lowest) (OR 1.49, 95% CI: 1.13, 1.96), Q2 (OR 1.35, 95% CI: 1.02, 1.79), and Q4 (OR 1.46, 95% CI: 1.09,
1.95) had signi�cantly higher odds for involuntary admissions than immigrant youth from Q5 (highest).
Both immigrant and non-immigrant youth with administrative sex F had higher rate ratios of using all
three types of MH services than youth with administrative sex M; however, the odds ratios for involuntary
admission were higher for both immigrant and non-immigrant youth with administrative sex M
(Supplementary Table 2).

Figure 3 Rate ratios of mental health service use and odds ratios of involuntary admissions by
neighbourhood income quintile and immigration among British Columbian youth aged 10 to 24 between
April 1, 2019, and March 31, 2022

DISCUSSION
This study found that MH service use in all settings (i.e., community, emergency department, and
hospital) was lower among immigrant youth than non-immigrant youth, consistent with existing literature
[12, 33]. As reported in prior studies [7, 34], non-immigrant youth in lower-income neighbourhoods
interacted more with MH services than those in higher-income neighbourhoods. However, the reverse
income gradient observed for immigrant youth for community-based MH visits was unexpected and
noteworthy.
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Findings are in contrast to an Ontario study which found that adult immigrants in more materially
deprived quintiles had more interactions with primary MH care than immigrants in less materially
deprived quintiles [7]. One possible explanation for the variation in �ndings is that the Ontario study
grouped long-term immigrants with Canadian-born and used material deprivation as the indicator, which
included people receiving government transfer payment, unemployment, single-parent families, education
level, and individuals living below the poverty line.

Given the relationship between poverty and mental illness [35], lower service use among immigrant youth
in low-income neighbourhoods observed in our study cannot plausibly be explained by having lower
needs, especially when signi�cantly higher service use was found among non-immigrant youth from
lower-income neighbourhoods. Other national research has found that immigrants had unmet MH needs
[36] and that immigrants are less likely to have a MH consultation than their Canadian-born counterparts,
even when reporting poor MH [37]. Our interpretation is that our results point to profound and entrenched
barriers to accessing community-based services for immigrant youth, particularly those in lower-income
settings.

One potential reason why immigrants in low-income neighbourhoods use fewer MH services is that recent
immigrants are overrepresented in low-income neighbourhoods [38], and newcomers face several
numerous documented barriers to receiving adequate health care [39]. Evidence shows that recent
immigrants and people of lower-income in Canada are less likely to be attached to a family doctor [40]
and, thereby, possibly less likely to access MH care in the community. Our �ndings also align with a US
study that found that immigrant children whose parents have higher education were found to use more
MH services [41], which could suggest that having higher education and income reduces barriers for
immigrant youth accessing MH services.

Existing literature has found several factors shaping lower use of MH services among immigrants,
including language barriers, distrust of health systems in destination countries, less knowledge about
health services, different recognition of mental illness, and higher stigma in seeking MH services [42].
Prior studies found that a higher degree of cultural identi�cation with the destination country [33] and
number of years since immigrating [43] were associated with increased use of MH services, suggesting
increased awareness of MH services, MH literacy, and reduced stigma with years spent in the destination
country. However, a study of Chinese immigrants in British Columbia revealed that MH services continue
to be underused by second-generation Chinese immigrants at moderate to high risk for depression [44],
suggesting there are factors other than language pro�ciency and the number of years in Canada limiting
access to MH services.

A Canadian study revealed that new immigrants have limited knowledge about the role of primary care
providers and are unaware they can assist them in their MH care [45]. Immigrant youth and immigrant
parents may rely on emergency departments as a �rst point of contact rather than a primary care
physician who could assess for mental illnesses, refer them to community-based services, or manage
common mental illnesses, like depression, anxiety, and attention-de�cit/hyperactivity disorder.
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Notably, proportions of involuntary hospitalization were higher among immigrant youth than non-
immigrant youth. This is consistent with existing literature that shows that ethnic minorities and refugees
experience more involuntary admissions than the general population in Canada [46, 47] and Western
Europe [48, 49]. One possible explanation is the involvement of police in MH crisis calls. Evidence from
Ontario found that police are 12 times more likely to refer White people to community-based services than
people of colour [50] and more likely to coercively admit people of colour to emergency psychiatric
services [51]. Lack of access to services in the community can worsen existing mental illness and lead to
MH crises. It is plausible that poorer access to community-based MH services places immigrant youth at
a higher risk for MH crises. At times of crisis, police involvement places them at higher risk of involuntary
admission.

Observed trends over time showed that the use of community-based MH services increased following the
COVID-19 pandemic for all youth, while emergency department visits and hospitalization for MH dropped
immediately after the start of the pandemic but increased shortly after. A similar trends were observed in
Ontario [52],[53]. This may re�ect closure of facilities and avoidance of care to reduce risk of COVID-19
infection from healthcare settings.

We consistently observed a decline in community-based MH service use for all youth during the summer
months across the study years. The uptake of community-based MH service use during the school
months may re�ect support from teachers and school counsellors in connecting students with
community-based services [54, 55].

This study has several limitations. We cannot capture speci�c ethnicity or racialization with
administrative data. Studies in western countries found that MH service interactions vary by ethnicity
and/or racialization [56–58]. We cannot measure individual-level income or household income with the
databases used in this study. Neighbourhood income quintiles may not re�ect individual income.
Administrative data is limited to capturing publicly covered services. Therefore, we cannot capture
psychosocial services paid out-of-pocket, covered by employment insurance, or provided by salaried
professionals such as services delivered by psychologists, counsellors, or peer-support workers. We could
not examine service use among immigrants with temporary and precarious status, including refugee
claimants and convention refugees who do not yet have permanent resident status, students, and people
with work permits, who may face even more profound barriers to needed care.

To the best of our knowledge, there are currently no studies comparing the relationship between income
and MH service by immigration among youth in the province of British Columbia, Canada. Using
population-based linked administrative data allowed us to capture a large cohort and their interaction
with community-level services, hospitals, and emergency departments. Future studies should investigate
factors that could explain variations in community-based service use by neighbourhood income quintiles
among immigrant youth, as they differ from the patterns observed in non-immigrant youth. The
immigrant landscape is also changing in Canada, and continued research in this �eld is needed to update
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�ndings with new groups of immigrants entering the country as service use varies by immigrant
subgroups.

CONCLUSION
We investigated mental health service use by youth in British Columbia in various settings. We found that
service use was substantially lower for immigrant youth than non-immigrant youth, and income gradients
were reversed for community-based mental health services. The proportions of hospital admissions that
were involuntary were higher for immigrant youth than non-immigrant youth, suggesting a lack of
preventable mental health services in this population. This evidence suggests that �rst- and second-
generation immigrant youth have signi�cant barriers to accessing community-based services, and these
barriers are compounded for youth living in lower-income neighbourhoods.

Declarations
STATEMENTS AND DECLARATIONS

Funding: This study was funded by the Canadian Institutes of Health Research and the Michael Smith
Foundation for Health Research COVID-19 Research Response Fund grant “Preventing and Mitigating the
Impacts of COVID-19 Among Im/migrants in British Columbia: Rapid Mixed-Methods Data to Inform
Policy and Programmes.”

Con�ict of interest/Competing interest: The authors declare that they have no con�ict of interest. The
authors have no relevant �nancial or non-�nancial interests to disclose.

Ethics approval: We received ethical approval from Simon Fraser University (SFU) and University of
British Columbia (UBC) harmonized ethics review boards (REB number: H20-02303). 

Data: We used health data holdings from the BC Ministry of Health provided by the Data Stewards that
were de-identi�ed, linked and made accessible through Population Data BC. We are not permitted to share
the research extract used in this analysis. Access to data provided by the Data Stewards is subject to
approval but can be requested for research projects through the Data Stewards or their designated service
providers. The following data sets were used in this study: BC’s Medical Services Plan (MSP) registry �le /
Central Demographics File, National Ambulatory Care Reporting System (NACRS), Hospital Separation
File (DAD),Vital Statistics Deaths, Immigration, Refugees, and Citizenship Canada’s (IRCC) Permanent
Resident Database [19] and MSP Residency data. You can �nd further information regarding these data
sets by visiting the PopData project webpage at: (https://www.popdata.bc.ca/data_access). All
inferences, opinions, and conclusions drawn in this publication are those of the author(s), and do not
re�ect the opinions or policies of the Data Steward.

Authors’ contribution: All authors meet authorship guidelines under the International Committee of
Medical Journal Editors. Ridhwana Kaoser conceptualized the paper, conducted the literature review, and



Page 14/22

drafted the manuscript. Ruth Lavergne contributed to the conception of the paper, planned all analyses,
and oversaw all aspects of this research. Ruth Lavergne worked with Mei-ling Wiedmeyer and Shira
Goldenberg to secure funding for this research. Sandra Peterson analyzed the linked data. Padmini
Thakore, Sandra Peterson, Mei-ling Wiedmeyer, Cecilia Sierra-Heredia, Stefanie Machado, Selamawit
Petros Hagos, Elmira Tayyar, and Shira Goldenberg all contributed to planning analysis, interpreting
�ndings, and making critical revisions to the manuscript.

References
1. Kessler RC, Berglund P, Demler O et al (2005) Lifetime Prevalence and Age-of-Onset Distributions of

DSM-IV Disorders in the National Comorbidity Survey Replication. Arch Gen Psychiatry 62:593–602.
https://doi.org/10.1001/archpsyc.62.6.593

2. Bird V, Premkumar P, Kendall T et al (2010) Early intervention services, cognitive–behavioural therapy
and family intervention in early psychosis: systematic review. Br J Psychiatry 197:350–356.
https://doi.org/10.1192/bjp.bp.109.074526

3. McGorry PD (2008) Is early intervention in the major psychiatric disorders justi�ed? Yes. BMJ
337:a695. https://doi.org/10.1136/bmj.a695

4. Black MM, Walker SP, Fernald LCH et al (2017) Early childhood development coming of age: science
through the life course. Lancet 389:77–90. https://doi.org/10.1016/S0140-6736(16)31389-7

5. Colizzi M, Lasalvia A, Ruggeri M (2020) Prevention and early intervention in youth mental health: is it
time for a multidisciplinary and trans-diagnostic model for care? Int J Mental Health Syst 14:23.
https://doi.org/10.1186/s13033-020-00356-9

�. Gadermann AM, Gagné Petteni M, Janus M et al (2022) Prevalence of Mental Health Disorders
Among Immigrant, Refugee, and Nonimmigrant Children and Youth in British Columbia, Canada.
JAMA Netw Open 5:e2144934. https://doi.org/10.1001/jamanetworkopen.2021.44934

7. Durbin A, Moineddin R, Lin E et al (2015) Examining the relationship between neighbourhood
deprivation and mental health service use of immigrants in Ontario, Canada: a cross-sectional study.
BMJ Open 5:e006690. https://doi.org/10.1136/bmjopen-2014-006690

�. Mason J, Laporte A, McDonald JT et al (2024) Assessing the healthy immigrant effect in mental
health: Intra- and inter-cohort trends in mood and/or anxiety disorders. Soc Sci Med 340:116367.
https://doi.org/10.1016/j.socscimed.2023.116367

9. Blackmore R, Gray KM, Boyle JA et al (2020) Systematic Review and Meta-analysis: The Prevalence
of Mental Illness in Child and Adolescent Refugees and Asylum Seekers. J Am Acad Child Adolesc
Psychiatry 59:705–714. https://doi.org/10.1016/j.jaac.2019.11.011

10. Bas-Sarmiento P, Saucedo-Moreno MJ, Fernández-Gutiérrez M, Poza-Méndez M (2017) Mental Health
in Immigrants Versus Native Population: A Systematic Review of the Literature. Arch Psychiatr Nurs
31:111–121. https://doi.org/10.1016/j.apnu.2016.07.014



Page 15/22

11. Nwoke CN, Okpalauwaekwe U, Bwala H (2020) Mental Health Professional Consultations and the
Prevalence of Mood and Anxiety Disorders Among Immigrants: Multilevel Analysis of the Canadian
Community Health Survey. JMIR Mental Health 7:e19168. https://doi.org/10.2196/19168

12. Saunders NR, Lebenbaum M, Lu H et al (2018) Trends in mental health service utilisation in
immigrant youth in Ontario, Canada, 1996–2012: a population-based longitudinal cohort study. BMJ
Open 8:e022647. https://doi.org/10.1136/bmjopen-2018-022647

13. Tinghög P, Hemmingsson T, Lundberg I (2007) To what extent may the association between
immigrant status and mental illness be explained by socioeconomic factors? Soc Psychiat
Epidemiol 42:990–996. https://doi.org/10.1007/s00127-007-0253-5

14. Santiago CD, Kaltman S, Miranda J (2013) Poverty and Mental Health: How Do Low-Income Adults
and Children Fare in Psychotherapy? J Clin Psychol 69:115–126. https://doi.org/10.1002/jclp.21951

15. Kurdyak P, Gandhi S, Holder L et al (2021) Incidence of Access to Ambulatory Mental Health Care
Prior to a Psychiatric Emergency Department Visit Among Adults in Ontario, 2010–2018. JAMA Netw
Open 4:e215902. https://doi.org/10.1001/jamanetworkopen.2021.5902

1�. Newton AS, Rosychuk RJ, Dong K et al (2012) Emergency health care use and follow-up among
sociodemographic groups of children who visit emergency departments for mental health crises.
CMAJ 184:E665–E674. https://doi.org/10.1503/cmaj.111697

17. Stewart SL, Vasudeva AS, Van Dyke JN, Poss JW (2022) Child and youth mental health needs and
service utilization during COVID-19. Traumatology 28:311–324. https://doi.org/10.1037/trm0000345

1�. Benjamen J, Girard V, Jamani S et al (2021) Access to Refugee and Migrant Mental Health Care
Services during the First Six Months of the COVID-19 Pandemic: A Canadian Refugee Clinician
Survey. Int J Environ Res Public Health 18:5266. https://doi.org/10.3390/ijerph18105266

19. Immigration, Refugees and Citizenship Canada (2020) Asylum claims by year – 2020.
https://www.canada.ca/en/immigration-refugees-citizenship/services/refugees/asylum-
claims/asylum-claims-2020.html. Accessed 17 Jun 2021

20. d’Abreu A, Castro-Olivo S, Ura SK (2019) Understanding the role of acculturative stress on refugee
youth mental health: A systematic review and ecological approach to assessment and intervention.
School Psychol Int 40:107–127. https://doi.org/10.1177/0143034318822688

21. Shields J, Kelly P, Park S et al (2011) Pro�ling Immigrant Poverty in Canada: A 2006 Census
Statistical Portrait. Can Rev Social Policy 92–111

22. Nakhaie R, Ramos H, Vosoughi D, Baghdadi O (2022) Mental Health of Newcomer Refugee and
Immigrant Youth During COVID-19. Can Ethn Stud 54:1–28. https://doi.org/10.1353/ces.2022.0000

23. Agyekum B, Siakwah P, Boateng JK (2021) Immigration, education, sense of community and mental
well-being: the case of visible minority immigrants in Canada. J Urbanism: Int Res Placemaking
Urban Sustain 14:222–236. https://doi.org/10.1080/17549175.2020.1801488

24. Bevelander P, Pendakur R (2014) The labour market integration of refugee and family reunion
immigrants: a comparison of outcomes in Canada and Sweden. J Ethnic Migration Stud 40:689–
709. https://doi.org/10.1080/1369183X.2013.849569



Page 16/22

25. Galabuzzi G-E (2005) FACTORS AFFECTING THE SOCIAL ECONOMIC STATUS of Canadian
immigrants in the new millennium. Can Issues 53–57

2�. Miao SW, Costigan CL, MacDonald SWS (2018) Spillover of stress to Chinese Canadian immigrants’
parenting: Impact of acculturation and parent–child stressors. Asian Am J Psychol 9:190–199.
https://doi.org/10.1037/aap0000105

27. Eltanamly H, Leijten P, van Roekel E, Overbeek G (2023) Postmigration stress compromises refugee
parents’ self-e�cacy and autonomy-supportive parenting: An experience sampling study. J Fam
Psychol 37:295–304. https://doi.org/10.1037/fam0001059

2�. Beiser M, Puente-Duran S, Hou F (2015) Cultural distance and emotional problems among immigrant
and refugee youth in Canada: Findings from the New Canadian Child and Youth Study (NCCYS). Int J
Intercultural Relations 49:33–45. https://doi.org/10.1016/j.ijintrel.2015.06.005

29. Leon AL (2014) Immigration and Stress: The Relationship Between Parents’ Acculturative Stress and
Young Children’s Anxiety Symptoms. Inquiries J 6

30. Sim A, Georgiades K (2022) Neighbourhood and family correlates of immigrant children’s mental
health: a population-based cross-sectional study in Canada. BMC Psychiatry 22:447.
https://doi.org/10.1186/s12888-022-04096-7

31. Peterson S, Wickham M, Lavergne R et al Methods to comprehensively identify emergency
department visits using administrative data in British Columbia

32. SAS Institute Inc (2016) 9.4 User’s Guide. Cary, NC, USA

33. Bauldry S, Sza�arski M (2017) Immigrant-based Disparities in Mental Health Care Utilization. Socius
3:2378023116685718. https://doi.org/10.1177/2378023116685718

34. Tarasuk V, Cheng J, Gundersen C et al (2018) The Relation between Food Insecurity and Mental
Health Care Service Utilization in Ontario. Can J Psychiatry 63:557–569.
https://doi.org/10.1177/0706743717752879

35. Silva M, Loureiro A, Cardoso G (2016) Social determinants of mental health: a review of the evidence.
Eur J Psychiatry 30:259–292

3�. Urbanoski K, Inglis D, Veldhuizen S (2017) Service Use and Unmet Needs for Substance Use and
Mental Disorders in Canada. Can J Psychiatry 62:551–559.
https://doi.org/10.1177/0706743717714467

37. Ng E, Zhang H (2021) Access to mental health consultations by immigrants and refugees in Canada.
Health Rep 32:3–13. https://doi.org/10.25318/82-003-x202100600001-eng

3�. Vigod S, Sultana A, Fung K et al (2016) A Population-Based Study of Postpartum Mental Health
Service Use by Immigrant Women in Ontario, Canada. Can J Psychiatry 61:705–713.
https://doi.org/10.1177/0706743716645285

39. Subedi RP, Rosenberg MW (2014) Determinants of the variations in self-reported health status
among recent and more established immigrants in Canada. Soc Sci Med 115:103–110.
https://doi.org/10.1016/j.socscimed.2014.06.021



Page 17/22

40. Bayoumi I, Glazier RH, Jaakkimainen L et al (2023) Trends in attachment to a primary care provider
in Ontario, 2008–2018: an interrupted time-series analysis. Can Med Association Open Access J
11:E809–E819. https://doi.org/10.9778/cmajo.20220167

41. Cheng TC, Lo CC (2022) Factors Related to Use of Mental Health Services by Immigrant Children. J
Child Fam Stud 31:228–236. https://doi.org/10.1007/s10826-021-02209-6

42. Thomson MS, Chaze F, George U, Guruge S (2015) Improving Immigrant Populations’ Access to
Mental Health Services in Canada: A Review of Barriers and Recommendations. J Immigr Minor
Health 17:1895–1905. https://doi.org/10.1007/s10903-015-0175-3

43. Chen AW, Kazanjian A, Wong H (2008) Determinants of Mental Health Consultations Among Recent
Chinese Immigrants in British Columbia, Canada: Implications for Mental Health Risk and Access to
Services. J Immigr Minor Health 10:529–540. https://doi.org/10.1007/s10903-008-9143-5

44. Chen AW, Kazanjian A, Wong H (2009) Why do Chinese Canadians not consult mental health
services: health status. Lang or culture? Transcult Psychiatry 46:623–641.
https://doi.org/10.1177/1363461509351374

45. Pandey M, Kamrul R, Michaels CR, McCarron M (2022) Perceptions of mental health and utilization
of mental health services among new immigrants in Canada: A qualitative study. Community Ment
Health J 58:394–404. https://doi.org/10.1007/s10597-021-00836-3

4�. Lebenbaum M, Chiu M, Vigod S, Kurdyak P (2018) Prevalence and predictors of involuntary
psychiatric hospital admissions in Ontario, Canada: a population-based linked administrative
database study. BJPsych Open 4:31–38. https://doi.org/10.1192/bjo.2017.4

47. Rodrigues R, MacDougall AG, Zou G et al (2020) Risk of involuntary admission among �rst-
generation ethnic minority groups with early psychosis: a retrospective cohort study using health
administrative data. Epidemiol Psychiatric Sci 29:e59. https://doi.org/10.1017/S2045796019000556

4�. Tarsitani L, Della Rocca B, Pancheri C et al (2022) Involuntary psychiatric hospitalization among
migrants in Italy: A matched sample study. Int J Soc Psychiatry 68:429–434.
https://doi.org/10.1177/00207640211001903

49. Claassen D, Ascoli M, Berhe T, Priebe S (2005) Research on mental disorders and their care in
immigrant populations: a review of publications from Germany, Italy and the UK. Eur Psychiatry
20:540–549. https://doi.org/10.1016/j.eurpsy.2005.02.010

50. Shore K, Lavoie JAA (2019) Exploring Mental Health-Related Calls for Police Service: A Canadian
Study of Police O�cers as ‘Frontline Mental. Health Workers ’ Policing: J Policy Pract 13:157–171.
https://doi.org/10.1093/police/pay017

51. Rotenberg M, Tuck A, Ptashny R, McKenzie K (2017) The role of ethnicity in pathways to emergency
psychiatric services for clients with psychosis. BMC Psychiatry 17:137.
https://doi.org/10.1186/s12888-017-1285-3

52. Saunders NR, Kurdyak P, Stukel TA et al (2022) Utilization of Physician-Based Mental Health Care
Services Among Children and Adolescents Before and During the COVID-19 Pandemic in Ontario,
Canada. JAMA Pediatr 176:e216298. https://doi.org/10.1001/jamapediatrics.2021.6298



Page 18/22

53. Saunders NR, Toulany A, Deb B et al (2021) Acute mental health service use following onset of the
COVID-19 pandemic in Ontario, Canada: a trend analysis. Can Med Association Open Access J
9:E988–E997. https://doi.org/10.9778/cmajo.20210100

54. McKenzie K, Murray GC, Prior S, Stark L (2011) An evaluation of a school counselling service with
direct links to Child and Adolescent Mental Health (CAMH) services. Br J Guidance Couns 39:67–82.
https://doi.org/10.1080/03069885.2010.531384

55. Rickwood DJ, Deane FP, Wilson CJ (2007) When and how do young people seek professional help for
mental health problems? Med J Aust 187:S35–S39. https://doi.org/10.5694/j.1326-
5377.2007.tb01334.x

5�. Chiu M, Amartey A, Wang X, Kurdyak P (2018) Ethnic Differences in Mental Health Status and
Service Utilization: A Population-Based Study in Ontario, Canada. Can J Psychiatry 63:481–491.
https://doi.org/10.1177/0706743717741061

57. Green JG, McLaughlin KA, Fillbrunn M et al (2020) Barriers to Mental Health Service Use and
Predictors of Treatment Drop Out: Racial/Ethnic Variation in a Population-Based Study. Adm Policy
Ment Health 47:606–616. https://doi.org/10.1007/s10488-020-01021-6

5�. Logan S, Rouen D, Wagner R et al (2017) Mental health service use and ethnicity: An analysis of
service use and time to access treatment by South East Asian-, Middle Eastern‐, and Australian‐born
patients within Sydney, Australia. Australian J Psychol 69:12–19.
https://doi.org/10.1111/ajpy.12113

Figures



Page 19/22

Figure 1

Quarterly rate of community-based mental health visits and emergency department visits per person aged
10 to 24 by neighbourhood income quintile and immigration group between April 1, 2019, and March 31,
2022
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Figure 2

Quarterly rate of psychiatric hospital admissions per person and proportion of involuntary admissions for
youth aged 10-24 by neighbourhood income quintile and immigration group between April 1, 2019, and
March 31, 2022
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Figure 3

Rate ratios of mental health service use and odds ratios of involuntary admissions by neighbourhood
income quintile and immigration among British Columbian youth aged 10 to 24 between April 1, 2019,
and March 31, 2022
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