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ABSTRACT

Objective: Little is known about the sociocultural
determinants of mental iliness at hospital presentation.
Our objective was to examine ethnic differences in illness
severity at hospital admission among Chinese, South Asian,
and the general population living in Ontario, Canada.

Methods: We conducted a large, population-based, cross-
sectional study of psychiatric inpatients aged from 19 to 105
years who were discharged between 2006 and 2014. A total
of 133,588 patients were classified as Chinese (n=2,582),
South Asian (n=2,452), or the reference group (n=128,554)
using a validated surnames algorithm (specificity: 99.7%).
Diagnoses were based on DSM-IV criteria. We examined the
association between ethnicity and 4 measures of disease
severity: involuntary admissions, aggressive behaviors,

and the number and frequency of positive symptoms (ie,
hallucinations, command hallucinations, delusions, and
abnormal thought process) (Positive Symptoms Scale,
Resident Assessment Instrument-Mental Health [RAI-MH]).

Results: After adjusting for sociodemographic
characteristics, immigration status, and discharge
diagnosis, Chinese patients had greater odds of involuntary
admissions (odds ratio [OR]=1.79; 95% Cl, 1.64-1.95) and
exhibiting severe aggressive behaviors (OR=1.36; 95%

Cl, 1.23-1.51) and = 3 positive symptoms (OR=1.39; 95%
Cl, 1.24-1.56) compared to the general population. South
Asian ethnicity was also an independent predictor of most
iliness severity measures. The association between Chinese
ethnicity and illness severity was consistent across sex,
diagnostic and immigrant categories, and first-episode
hospitalization.

Conclusions: Chinese and South Asian ethnicities are
independent predictors of illness severity at hospital
presentation. Understanding the role of patient, family,
and health system factors in determining the threshold
for hospitalization is an important future step in informing
culturally specific care for these large and growing
populations worldwide.
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Admission to a psychiatric hospital is determined by several
factors, including the nature and severity of the illness and the
need for safety when the patients are a threat to themselves or others.
While all individuals who are hospitalized for a given condition
meet some threshold for admission, considerable variability is likely
in the state and severity of the patient at presentation. To date, very
little investigation into the sociocultural determinants of illness state
at the time of hospitalization has been conducted.

Immigration and ethnicity have been shown to be key
sociocultural factors in the development and severity of mental
illness. The majority of the existing literature, however, has focused
on black African and Caribbean populations in the United Kingdom
and black African and Latin American populations in the United
States, with minimal attention paid to Asian ethnic groups living in
western countries.!~® Global migration is an increasingly common
phenomenon, with European and North American countries
receiving among the highest numbers of international migrants in
2013.7 In particular, the past few decades have seen a tremendous
global diaspora of people of Chinese and South Asian (ie, Indian,
Pakistani, Bangladeshi, and Sri Lankan) descent to many western
countries; however, little is known about their mental health status.
Canada has the highest proportion of foreign-born individuals of
any G8 country® and has among the largest Chinese and South Asian
populations outside of Asia, thus making it an ideal setting to study
cross-cultural differences in illness severity.

Despite access to a universal health care system, Chinese
immigrants in Canada are far less likely to use mental health
services, even among patients with severe and persistent mental
illness.”!% Lower levels of mental health service utilization have
also been found among South Asians in the United Kingdom and
Canada.'2 Similarly, analysis of data from the Chinese American
Psychiatric Epidemiology Study (CAPES)"? found that only 17%
of Chinese Americans with prevalent mental health and addiction
issues sought care in the past 6 months. Lower use of outpatient
mental health care may influence the severity of psychiatric illnesses
among Chinese and South Asian groups; however, no population-
based study to date has comprehensively compared illness severity at
hospital presentation across Chinese and South Asian groups living
in a western country. Specifically, the majority of previous studies
of mental illness in Asian populations have been based on no more
than about 200 patients (and usually many fewer), have largely been
limited to a single measure of severity (usually admission rates or
involuntary admissions), and have resulted in highly inconsistent
findings.'*'® Moreover, previous studies on ethnic differences in
disease severity have largely been restricted to individuals with
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B While ethnicity has been shown to be a key factor
in the development of mental illness and the use of
mental health services, very little information exists on
how this impacts illness severity at psychiatric hospital
presentation for Asian ethnic groups living in western
countries.

B People of Chinese and South Asian descent are more likely
to experience higher levels of illness severity at hospital
presentation, suggesting a potential need for targeted,
culturally competent intervention in this population.

psychotic disorders; therefore, ethnic differences across other
psychiatric conditions (eg, bipolar disorder and depression)
remain unclear.

The objective of this study was to investigate whether
a population-based sample of Chinese and South Asian
patients in Ontario, the most populous province within
Canada’s single-payer universal health care system, differed
in 4 measures of disease severity: involuntary admissions,
aggressive behaviors, and the number and frequency of
positive symptoms. We also examined the role of sex,
diagnosis, and immigration status in the relationship between
Chinese and South Asian ethnicities and disease severity.

METHODS

Data Sources

Our study population was derived from the Ontario
Mental Health Reporting System (OMHRS) database,
which contains information on all adult inpatients in
designated mental health beds across all hospitals in
Ontario, Canada. Data in OMHRS are collected using the
interRAI Resident Assessment Instrument-Mental Health
(RAI-MH),'”!8 a standardized minimum assessment
clinical tool with demonstrated reliability and convergent
validity. The RAI-MH captures information on patient-level
sociodemographic characteristics; diagnoses according to
Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition (DSM-IV) criteria; and several clinical rating scales
capturing various dimensions of mental health and level of
functioning. We linked OMHRS to several administrative
databases: the Canadian Institute for Health Information’s
Discharge Abstract Database to ascertain prior psychiatric
hospitalizations; the Registered Persons Database to ascertain
age, sex, area-level income, and rurality of residence;
the ETHNIC database to ascertain ethnicity; and the
Immigration, Refugees and Citizenship Canada Permanent
Resident database for immigration status. All databases were
linked at the Institute for Clinical Evaluative Sciences using
unique, encoded identifiers.

Study Population

Using the OMHRS database, we identified all patients
who were discharged between April 1, 2006, and March 31,
2014. Our inclusion criteria included hospitalizations among
Ontario residents with valid health cards from age 19 to 105

years that were voluntary or involuntary admissions and
that had data on psychiatric assessments at admission. We
excluded hospitalizations with lengths of stay less than 3
days (because the diagnostic and assessment data were not
complete) or greater than 90 days (because they reflect very
complex patients that are not representative of the general
hospitalized population). We also excluded patients with
invalid diagnoses such as DSM-IV diagnoses listed as “7999”
or starting with a letter and other data inconsistencies. For
all analyses, we limited the sample to the first admission for
each patient within the study period in hierarchical order of
severity (ie, schizophrenia, bipolar disorder, depression, and
other discharge diagnosis). Schizophrenia, bipolar disorder,
and depression represent approximately three-quarters of all
mental health hospitalizations in Ontario."®

Ethnicity

Patients were categorized as Chinese, South Asian, or
other (henceforth called the “general population”) by using
the ETHNIC database, which was derived from a validated
surnames algorithm designed to prioritize specificity (99.7%
for both ethnic groups) and positive predictive value (South
Asians, 89.3%; Chinese, 91.9%) over sensitivity.°

Study Outcomes

Upon admission, patients were observed and an
assessment was completed by a member of the clinical team
that reflected the first 72 hours of the hospital stay. Four
measures of disease severity were examined:

1. Involuntary admission. We examined whether
individuals were involuntarily admitted or detained
for the purpose of psychiatric assessment. Under
the Ontario Mental Health Act, physicians may
involuntarily detain patients if they are perceived
to be a serious risk of harm to themselves, a serious
risk to others, or unable to care for themselves due to
their mental condition.

2. Score >3 on the Aggressive Behavior Scale.?! The
RAI-MH Aggressive Behavior Scale (http://www.
interrai.org/scales.html) was used to capture the
presence and frequency of verbal abuse, physical
abuse, socially inappropriate or disruptive behavior,
and aggressive resistance to care. Each of the 4
symptoms were rated on a 4-point scale (0 [not
exhibited in past 3 days], 1 [not exhibited in the last
3 days but was reported to be present], 2 [exhibited
on 1 to 2 of the last 3 days], 3 [exhibited daily]) and
summed to give an Aggressive Behavior Scale score
ranging from 0 to 12.

3. >Three positive symptoms. The RAI-MH was used
to capture the presence of hallucinations, command
hallucinations, delusions, and abnormal thought
process or form in the preceding 3 days.

4. Score 26 on the Positive Symptoms Scale (http://
www.interrai.org/scales.html). Each positive
symptom was rated on a 4-point scale identical to the
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scores for aggressive symptoms and summed to give
a Positive Symptoms Scale score ranging from 0 to
12.

Statistical Analysis and Study Covariates

We separately compared both South Asian and
Chinese patients to the general population using x* tests
for differences in proportions and Kruskal-Wallis test for
continuous variables.

To examine whether ethnicity was independently
associated with each study outcome, we used multivariable
logistic regression models adjusted for age, sex, income,
urban/rural dwelling, education, marital status, immigration
status, and discharge diagnosis. Using Immigration,
Refugees and Citizenship Canada Permanent Resident data,
we categorized individuals as immigrants living <10 years
in Canada, immigrants living >10 years in Canada, and
nonimmigrants (eg, Canadian born or immigrants prior to
1985). Discharge diagnoses were based on DSM-IV Axis I
criteria: schizophrenia (295), bipolar disorder (296, except
296.2, 296.3, 296.9), depression (296.2, 296.3, 311), and all
other diagnoses.

We also conducted stratified multivariable logistic
regression analyses to study whether the relationship
between ethnicity and outcomes differed by sex, diagnosis,
and immigrant status. All statistical analyses were conducted
using SAS v9.3 (SAS Institute).

Sensitivity Analysis

A sensitivity analysis was conducted in which the cohort
was restricted to first psychiatric admissions (ie, individuals
without a psychiatric hospital admission in the prior 5
years).

Ethics Review

The study obtained ethics approval from the Sunnybrook
Health Sciences Centre Research Ethics Board in Toronto,
Ontario.

RESULTS

A total of 286,127 admissions met our inclusion criteria.
After excluding hospitalizations with lengths of stay <3
days (n=196) or >90 days (n= 12,647, 4.4% of admissions),
missing (n=18,840) or invalid (n=1,044) diagnoses,
and data inconsistencies (n=21), we identified 253,379
hospitalizations, representing 245,088 unique hospital
episodes (counting hospitalizations with transfers as a single
episode) and 133,588 unique patients (2,582 Chinese, 2,452
South Asian, and 128,554 general population patients).

Sociodemographic and Inpatient Characteristics

Both Chinese and South Asian patients were significantly
younger than the general population and were more likely
to be immigrants (Table 1). Both Chinese and South Asian
patients were significantly more likely to be admitted
because they were a threat to others or they were unable to

Ethnic Differences in Mental lliness Severity

care for themselves (Table2). At discharge, patients of both
ethnic minority groups were significantly more likely to be
diagnosed with schizophrenia than the general population.

Involuntary admissions were significantly more common
among Chinese (67.1%) and South Asian (59.7%) patients
than among patients in the reference group (46.0%) (P<.001
for both comparisons). Patients of both ethnic minority
groups were also significantly more likely to demonstrate
severe aggressive behaviors at hospital presentation, with
20.4% of Chinese and 16.3% of South Asian patients
exhibiting Aggressive Behavior Scale scores of 3 or greater
compared to 14% in the general population (P<.001 for
both comparisons) (Table 2).

A large proportion of patients in both ethnic minority
groups (55.2% Chinese and 49.2% South Asians) had at
least 1 positive symptom, with a disproportionately large
number exhibiting 3 or all 4 positive symptoms (Table
2). Both Chinese and South Asian patients also scored
higher on the Positive Symptoms Scale than the general
population. The ethnic gradient was the same for each of
the positive symptoms, with Chinese patients showing the
highest prevalence followed by South Asians and the general
population.

Multivariable-Adjusted Odds Ratios

After adjusting for all study covariates, including
discharge diagnosis, severe positive symptoms were
significantly higher in both Chinese (OR=1.42; 95% ClI,
1.29-1.56) and South Asian (OR=1.17; 95% CI, 1.06-1.30)
patients, and Chinese patients also had significantly elevated
severe aggressive behaviors (OR=1.36; 95% CI, 1.23-1.51)
relative to the reference group. Involuntary admissions were
significantly higher in both Chinese (OR=1.79; 95% CI,
1.64-1.95) and South Asian (OR=1.31;95% CI, 1.20-1.42)
patients (Figure 1).

Multivariable adjusted odds ratios stratified by sex
showed that the relationship between ethnicity and disease
severity were largely the same magnitude between men
and women, except among South Asian men (OR=1.21;
95% CI, 1.04-1.41) who showed a trend toward elevated
aggressiveness compared to their female counterparts
(OR=0.98; 95% CI, 0.82-1.17) (results available upon
request). Figure 2 displays the multivariable-adjusted ORs
stratified by discharge diagnosis. We observed that Chinese
patients had higher odds of severe positive symptoms,
aggressive behaviors, and involuntary admissions,
irrespective of diagnosis. Among South Asians, however,
the differences across the diagnostic categories were more
nuanced. South Asians with depression had elevated odds
for severe aggression, involuntary admissions, and severe
positive symptoms, while those with bipolar disorder had
elevated odds for positive symptoms.

Chinese patients generally showed greater illness severity
than the general population, irrespective of immigrant
status (Table 3). Among South Asians, however, Canadian-
born patients showed significantly elevated odds for most
severity measures.
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Table 1. Sociodemographic Characteristics of 133,588 Mental Health Inpatients Aged From 19 to 105 Years

in Ontario, Canada (2006-2014), by Ethnicity

Chinese South Asian
Comparison Group (n=2,582) (n=2452)
(reference) Test Test

Characteristic (n=128,554), Value®  Value? Statistic® pe Value? Statistic® pe
Age at admission, mean (median), y 45.0 (44) 424 (41) 56.3 <.001 41.6 (40) 90.7 <.001
Age,y

19-44 51.2 58.3 51.2 <.001 60.9 91.5 <.001

45-64 35.1 316 13.3 <.001 29.4 343 <.001

>65 13.8 10.1 28.6 <.001 9.7 335 <.001
Sex

Female 49.7 57.6 63.6 <.001 46.9 7.6 .006

Male 50.3 424 53.1
Income quintile

1 (lowest) 28.5 29.0 0.3 .59 29.4 1.1 30

2 213 240 1.1 <.001 249 18.8 <.001

3 17.8 17.6 0.1 .80 20.5 11.9 <.001

4 16.7 15.6 2.0 16 15.3 34 .07

5 (highest) 15.1 13.1 7.7 .006 9.6 56.6 <.001
Education

Less than high school 23.7 144 120.2 <.001 195 23.0 <.001

High school graduate 26.2 17.9 90.6 <.001 246 34 .07

Any postsecondary 39.6 51.4 147.5 <.001 445 243 <.001

Unknown 10.5 16.3 87.0 <.001 11.4 1.9 16
Marital status

Single 451 49.8 233 <.001 41.4 129 <.001

Married-common law 328 371 21.7 <.001 445 148.0 <.001

Widowed/separated/divorced 22.1 13.0 122.9 <.001 14.1 90.3 <.001
Immigration status

Immigrant <10y in Canada 2.6 18.6 22674 <.001 15.7 1480.2 <.001

Immigrant 210y in Canada 53 257 1946.2 <.001 31.3 2957.1 <.001

Nonimmigrant 92.0 55.7 4226.6 <.001 53.0 4623.8 <.001
Rurality

Urban 91.1 99.2 206.5 <.001 NR¢ NR¢ NR¢

Rural 8.8 0.8 204.4 <.001 NR¢ NR¢ NRd

#Values are percentages unless otherwise specified. Percentages that do not sum to 100% are due to missing values or rounding.

bTest statistic is x2 for discrete variables and Kruskal-Wallis for continuous variables.

P values compare the Chinese and South Asian groups to the general population.

9The vast majority of South Asian patients lived in urban areas and only <6 South Asian patients lived in rural areas. Values are
suppressed to protect the confidentiality of individuals due to small cells.

Abbreviation: NR=not reported.

Sensitivity Analysis

Compared to the main analysis, the sensitivity analysis
of 1,682 Chinese, 1,487 South Asian, and 77,158 general
population patients who represented first hospitalizations
produced very similar results across all study outcomes for
both ethnic groups (Supplementary eTable 1).

DISCUSSION

In this large, population-based study in Ontario,
Canada, we found significant differences in the severity of
mental illness among Chinese and South Asian inpatients.
In general, illness severity was greatest among the Chinese,
followed by South Asians, and the general population,
independent of diagnosis. Within each diagnostic category,
Chinese patients were more likely to be involuntarily
admitted, to exhibit aggressive behaviors, and to present
with more positive symptoms than the reference group.
The association between ethnicity and illness severity was
largely consistent between sexes and across most immigrant
categories. Chinese and South Asian ethnicities remained
strong risk factors for severe mental illness among those

whose index hospitalization was their first encounter with
the hospital system.

The higher rates of involuntary admissions among
Chinese patients in our study are consistent with those in
an earlier study?” in the United States that reported 1.5-fold
higher odds of involuntary admissions among Chinese
Americans. Studies of involuntary admissions among South
Asians in the United Kingdom have been inconclusive,
largely due to very small samples within individual
studies.'®?* We also report excess rates of schizophrenia
similar to those estimated previously for South Asians in
the United Kingdom and in Chinese Americans.»*? Our
study also showed striking differences in 3 additional
severity dimensions, including the presence of multiple
positive symptoms, more frequently observed positive
symptoms, and more severe aggressive behaviors, thus
providing compelling evidence of greater illness severity
among Asian patients overall and across sex, immigration
status, diagnostic categories, and for the first hospitalization,
demonstrating these results were not solely due to increased
prevalence of schizophrenia or patients being at later stages
of illness.
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Table 2. Ethnic Differences at Hospital Assessment Among 133,588 Mental Health Inpatients Aged From 19 to 105

Years in Ontario, Canada (2006-2014)

General Population
(reference)

Chinese South Asian
(n=2,582) (n=2,452)
Test Test

Variable (n=128,554),Value*  Value®  Statistic? pe Value?  Statistic? pe
Reason for admission (not mutually exclusive)
Threat to self 484 49.9 23 13 45.2 10.0 .002
Threat to others 16.7 24.6 112.6 <.001 225 58.1 <.001
Inability to care for self 357 43.6 68.9 <.001 433 59.4 <.001
Justice system 39 3.6 0.4 51 4.2 0.8 .38
Involuntary admission 46.0 67.1 451.0 <.001 59.7 180.0 <.001
Aggressive Behavior Scale
0 (none) 76.2 65.8 151.4 <.001 71.2 33.6 <.001
1-2 (moderate) 9.8 13.8 45.5 <.001 125 19.7 <.001
>3 (severe) 14.0 204 86.7 <.001 16.3 10.9 <.001
Positive symptoms (not mutually exclusive)
Hallucinations 16.0 28.6 292.0 <.001 25.0 142.2 <.001
Command hallucinations 44 7.5 56.2 <.001 6.5 24.7 <.001
Delusions 229 375 300.6 <.001 32.1 114.6 <.001
Abnormal thought process/form 27.7 39.2 165.9 <.001 34.0 47.0 <.001
No. of positive symptoms
0 62.4 44.8 3322 <.001 509 136.1 <.001
1-2 285 38.2 114.9 <.001 35.5 56.6 <.001
>3 9.1 17.0 190.7 <.001 13.7 61.3 <.001
Positive Symptoms Scale score =6 155 27.3 263.3 <.001 22.3 82.2 <.001
Negative symptoms (not mutually exclusive)
Anhedonia 239 217 6.5 .01 204 16.2 <.001
Loss of interest 35.0 326 6.3 .01 344 0.4 .55
Lack of motivation 38.0 37.1 0.9 34 419 15.5 <.001
Reduced interaction 44.7 48.5 14.6 <.001 50.6 338 <.001
No. of negative symptoms
45.0 43.7 1.6 .20 42.7 5.1 .02
1-2 252 27.7 8.9 .03 26.1 1.1 31
>3 29.9 285 2.1 15 31.2 22 14
Length of stay, mean (median), d 20.2 (15) 19.0 (14) 12.2 <.001 17.9(13) 384 <.001
Discharge diagnosis (hierarchical, mutually exclusive)
Schizophrenia 20.3 36.2 387.9 <.001 30.6 155.2 <.001
Bipolar disorder 14.9 11.1 293 <.001 13.9 2 15
Depression 283 255 10.2 .001 26.0 6.6 .01
Other 36.4 27.2 91.8 <.001 29.5 48.9 <.001

2Values are percentages unless otherwise specified.

bTest statistic is x? for discrete variables and Kruskal-Wallis for continuous variables.
P values compare the Chinese and South Asian groups to general population.

Possible Explanations

The reasons for the greater illness severity at presentation
are unclear but are most likely explained by a combination
of patient/family factors and health system/provider factors.
Higher rates of illness severity can be conceptualized as a
consequence of limited access to primary health care or
community-based services.!> Several studies'"!> have
suggested that Asians in general have lower rates of mental
health service utilization than their white counterparts, with
Chinese individuals showing even lower rates of service use
than South Asians. Lower use of outpatient mental health
care may result in greater severity at hospital presentation,
and that is indeed what we found: Chinese patients showed
the worst illness severity at admission, followed by South
Asian patients and the general population. Chinese and
South Asians have also been shown to have lower rates of
hospitalizations than the general population.'® In our study,
Chinese individuals represented 2.0% and South Asians
represented 1.9% of the inpatient population; whereas these
ethnic groups represent 5.6% and 7.9%, respectively, of the
overall Ontario population. It is possible that the threshold

for presenting to hospital is higher for individuals of Asian
descent and that we might only be capturing those with
greater illness severity in this hospitalized population.

Our findings suggest a progression of illness severity
associated with a delay in seeking help. Previous evidence**
has shown that duration of untreated psychosis is associated
with increased illness severity at hospital presentation. This
reluctance to seek help among the Chinese and South Asian
populations may stem from feelings of shame and stigma,
cultural differences in the recognition and conceptualization
of mental illness and mental health care, or institutional
racism, which in turn may have a profound impact on
pathways into care and clinical presentation.”>** Another
explanation for the presumed delay in help seeking may
be the view among Chinese and South Asian patients that
symptoms of psychological distress should be managed
within the family rather than through the mental health
system and that help is sought only when symptoms are too
profound to be managed at home.??8

Health system/provider factors including logistic barriers,
such as language barriers; culturally insensitive health
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Figure 1. Ethnic Differences in Involuntary Admissions and Mental lliness Severity Among 133,588
Mental Health Inpatients Aged From 19 to 105 Years in Ontario, Canada (2006-2014)?

I
General Population ‘# OR = 1.00 (reference)

I

|

|

Involuntary admissions ——#——  OR=1.79(95% Cl, 1.64-1.95), P < 001
Aggressive Behavior Scale > 3 ! —— OR=1.36 (95%Cl,1.23-1.51), P < .001
Chinese !
> 3 Positive symptoms OR =1.39(95% Cl, 1.24-1.56), P < .001
. OR = 1.42(95% Cl,1.29-1.56), P < .001
Positive Symptoms Scale = 6 et
|
|
Involuntary admissions —_——
Y ‘ OR=1.31(95% C|,1.20-1.42), P < .001
|
Aggressive Behavior Scale > 3 d—g—t OR=1.10(95% Cl,0.99-1.24), P= .09
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> 3 Positive symptoms | r—s— OR=1.17 (95% C|,1.03-1.33), P= .01
Positive Symptoms Scale > 6 i e et OR=1.17(95% C1,1.06-1.30), P=.003
|
0.8 1.0 1.2 14 1.6 1.8 20
Odds Ratio (OR)

20dds ratios (95% Cls [denoted by error bars]) were derived from logistic regression models adjusted for age, sex, income
quintiles, education, immigration status, marital status, urban/rural residence, and discharge diagnosis. Chinese (n=2,582) and
South Asian (n=2,452) patients were compared to the general population (n=128,554). P values compare the Chinese and
South Asian groups to the general population for each iliness severity measure.

Table 3. Ethnic Differences in Involuntary Admissions and Mental lliness Severity Among 133,588
Mental Health Inpatients Aged From 19 to 105 Years in Ontario, Canada (2006-2014), by Immigration

Status®
Chinese (n=2,582) South Asian (n=2,452)
Variable OddsRatio  95%Cl  Waldy? PP  OddsRatio  95%Cl  Waldy? PP
Involuntary admission
Immigrant, <10y in Canada 1.67 1.34-2.09  20.1 <.001 1.00 0.79-1.25 0.0 97
Immigrant, 210y in Canada 1.56 131-1.87 240 <.001 1.11 0.95-1.31 17 .20
Nonimmigrant 1.92 1.72-215 1313 <.001 1.51 1.35-1.69 503 <.001
Aggressive Behavior Scale >3
Immigrant, <10y in Canada 1.43 1.12-1.82 85 .004 0.70 0.50-0.97 4.7 .03
Immigrant, 210y in Canada 1.30 1.06-1.59 6.1 .01 1.12 0.92-1.37 1.2 27
Nonimmigrant 1.38 1.20-1.59  21.2 <.001 1.26 1.08-1.47 8.8 .003
>3 Positive symptoms
Immigrant, <10y in Canada 1.39 1.08-1.80 6.5 .01 112 0.82-1.52 0.5 47
Immigrant, 210y in Canada 1.14 0.91-1.43 1.2 .27 1.25 1.01-1.54 44 .04
Nonimmigrant 1.51 1.30-1.76  29.0 <.001 1.11 0.93-1.33 13 .25
Positive Symptoms Scale score
z 6Immigrant, <10yin Canada 1.36 1.09-1.70 7.2 .007 1.1 0.86-1.44 0.6 43
Immigrant, 210y in Canada 1.1 0.92-1.35 1.2 .27 1.10 0.92-1.32 1.1 .29
Nonimmigrant 1.59 1.40-1.81 493 <.001 1.21 1.05-1.41 6.6 .01

2The reference group is the general population (ie, all other ethnicities) within each immigrant category. Odds ratios (95% Cls)
were derived from logistic regression models adjusted for age, sex, income quintiles, education, marital status, urban/rural
residence, and discharge diagnosis. Sample sizes for the immigrant < 10 years in Canada, immigrant > 10 years in Canada, and
nonimmigrants: Chinese (=480, n=664, and n=1,438, respectively), South Asian (n=385, =767, and n=1,300, respectively),
and general population (n=3,367, n=6,854, n=118,333, respectively).

bp values compare the Chinese and South Asian groups to the general population within each immigrant category.

33,34

services; and cultural mismatch between service providers while some evidence

suggests that these interventions

and patients have been proposed as explanatory factors for
ethnic differences in the use of mental health care.*? Given
that we did not find any patterns to suggest differences across
immigration status, it is unlikely that language barriers
are a major contributor to our findings. A large body of
literature stresses the importance of culturally appropriate
services in health care and mental health care. However,

can improve access to care, high-quality studies examining
the impact of these interventions are lacking. This is an
important area for future study, given the clear ethnic
differences in illness severity demonstrated in this study.
Perhaps earlier access to culturally appropriate care would
result in lower severity at hospitalization. Psychiatrists and
other mental health care providers need to take ethnicity
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Figure 2. Ethnic Differences in Involuntary Admission and Iliness Severity Among 133,588 Adult Mental Health Inpatients by

Diagnosis (2006-2014)?

A. Schizophrenia Patients
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B. Bipolar Disorder Patients
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2The reference group was the general population with the specific diagnosis. Odds ratios (95% Cls [denoted by error bars]) were derived from logistic
regression models adjusted for age (19 to 105 years), sex, income quintiles, education, immigration status, marital status, and urban/rural residence.
Diagnosis-specific sample sizes are as follows: schizophrenia (Chinese, n=934; South Asian, n=750; general population, n=26,134), bipolar disorder
(Chinese, n=287; South Asian, n=341; general population, n=19,214), depression (Chinese, n=658; South Asian, n=637; general population, n=36,437),
and other diagnosis (Chinese, n=703; South Asian, n=724; general population, n=46,769). P values compare the Chinese and South Asian groups to the

general population within each diagnostic category.

and culture into consideration when taking patient histories
and designing treatment plans in order to reduce a potential
barrier to service use among these high-risk ethnic groups.
Furthermore, given the reluctance of Chinese and South
Asian populations to seek medical help in general or confront
the stigma of seeking help for a mental health condition,
involving other sectors including education, community and
social services, and alternative health services may result in
earlier access to more culturally appropriate services.*

Strengths

This study represents by far the largest and most
rigorous examination of mental illness severity among
Asian populations living in a western country. Our study
draws from a large, population-based sample; as such, our
findings are most likely generalizable. Additionally, our large
sample size and ability to link individual-level health data
across numerous administrative databases allowed us to
adjust for important confounders and study the impact of
ethnicity by sex and diagnosis type. While earlier studies

have underscored immigration as a predictor of psychosis,
this study provides strong evidence that we need to
consider Chinese or South Asian ethnicity, independent of
immigration and diagnosis, as an important determinant of
multiple dimensions of illness severity. Moreover, our study
was set within Ontario’s single-payer universal health care
system, thus allowing us to investigate ethnic disparities
while largely controlling for potential financial barriers to
seeking mental health care. Finally, our ability to examine
Chinese and South Asian groups separately facilitates more
culturally relevant comparisons between these disparate
ethnic groups.

Limitations

This study has some limitations worth noting. First,
ethnicity was defined using a surnames algorithm with
high specificity at the cost of reduced sensitivity. Some
Chinese and South Asians may have been misclassified as
belonging to the general population; therefore, our results
were most likely biased toward the null. Additionally, the
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general populatien also included other ethnic groups with
greater disease severity than that in white individuals (eg,
black African, Caribbean, and Aboriginal populations
who could not be identified within the databases), thus
further supporting our claim that our estimates of higher
disease severity among Chinese and South Asians are most
likely still conservative. Second, given that the Citizenship
and Immigration Canada Permanent Resident database
provided information on immigrants entering Canada from
1985 onward, we were unable to distinguish immigrants
who entered Canada prior to 1985 from Canadian-born
individuals; even so, the former group represents people
who have lived in Canada for at least 22 years. Third, the
South Asian group is heterogeneous, comprising Indian,
Pakistani, Sri Lankan, and Bangladeshis who might have
disparate severity of mental illness. Future examination
of illness severity across various South Asian groups is
warranted. Furthermore, the identification of mechanisms
that could explain our findings of elevated illness severity in
Chinese and South Asian Canadians was beyond the scope
of this study. We acknowledge that symptom recognition
and assessment may vary with the ethnicity of both patients

and clinicians; however, in this study we were unable to
tease these apart from differences in symptom presentation.
Future studies should examine factors that might explain the
large ethnic differences in illness severity and whether these
factors might be modifiable.

CONCLUSION

In conclusion, our study found that Chinese and South
Asian patients present to hospital with greater mental illness
severity, defined in multiple ways, compared to a general
population. While our data do not permit a causal explanation
of our findings, it is likely that cultural perceptions of mental
illness among these different ethnic communities and the
commensurate delay in seeking help resulted in greater
illness severity at time of hospitalization. The contribution
of health system factors is also likely significant. Future
research should explore the relative contributions of patient/
family factors and health system/provider factors. A better
understanding of the factors preventing individuals from
seeking care earlier in their course of illness will help inform
culturally specific care and interventions.

Submitted: April 27, 2015; accepted August 21,
2015.

Online first: August 2, 2016.

Author contributions: Dr Chiu was the
principal investigator and prepared the first
draft of the manuscript. Drs Chiu and Kurdyak
conceived the study. Ms Newman performed
the statistical analyses. All authors interpreted
the data, critically revised the manuscript for
important intellectual content, and approved
the final version of the manuscript. Ms
Newman had full access to all the data in the
study and takes responsibility for the integrity
of the data and the accuracy of the data
analysis.

Potential conflicts of interest: None.

Funding/support: This study was conducted
using funding entirely from public sources. Dr
Kurdyak has received operational support by
an Ontario Ministry of Health and Long-Term
Care (MOHLTC) Health Services Research Fund
Capacity Award to support this project. The
Institute for Clinical Evaluative Sciences (ICES) is
funded by the Ontario MOHLTC.

Role of the sponsor: All decisions regarding
study design, publication, and data analysis
were made independent of the funding
agencies.

Disclaimer: The study results and conclusions
are those of the authors, and should not be
attributed to any of the funding agencies or
sponsoring agencies. No endorsement by ICES
or the Ontario MOHLTC is intended or should
be inferred.

Acknowledgments: The immigration data used
in the study were provided to the ICES by the
Immigration, Refugees and Citizenship Canada
Permanent Resident database. Parts of this
material are based on data and information
compiled and provided by the Canadian
Institute for Health Information (CIHI). However,
the analyses, conclusions, opinions and
statements expressed herein are those of the
authors and not necessarily those of the CIHI.
The authors thank Immigration, Refugees and
Citizenship Canada and the CIHI for their data

and for their linkage. All data sets used in the
study were held securely and analyzed at ICES.

Additional information: The Immigration,
Refugees and Citizenship Canada Permanent
Resident database is collected by Immigration,
Refugees and Citizenship Canada. The
Registered Persons database is collected by the
Ontario Ministry of Health and Long-Term Care.
The Ontario Mental Health Reporting System
(OMHRS) database and the Discharge Abstract
Database are collected by Canadian Institute
for Health Information. All data sources used
reside at ICES. The data cannot be shared due
to privacy legislation..

Supplementary material: See accompanying
pages.

REFERENCES

1. Kirkbride JB, Fearon P, Morgan C, et al.
Heterogeneity in incidence rates of
schizophrenia and other psychotic
syndromes: findings from the 3-center AeSOP
study. Arch Gen Psychiatry.
2006;63(3):250-258.

2. Coid JW, Kirkbride JB, Barker D, et al. Raised
incidence rates of all psychoses among
migrant groups: findings from the East
London First Episode Psychosis study. Arch
Gen Psychiatry. 2008;65(11):1250-1258.

3. Minsky S, Vega W, Miskimen T, et al.
Diagnostic patterns in Latino, African
American, and European American
psychiatric patients. Arch Gen Psychiatry.
2003;60(6):637-644.

4. Cantor-Graae E, Selten JP. Schizophrenia and
migration: a meta-analysis and review. Am J
Psychiatry. 2005;162(1):12-24.

5. Delphin-Rittmon ME, Flanagan EH, Andres-
Hyman R, et al. Racial-ethnic differences in
access, diagnosis, and outcomes in public-
sector inpatient mental health treatment.
Psychol Serv. 2015;12(2):158-166.

6. Folsom DP, Gilmer T, Barrio C, et al. A
longitudinal study of the use of mental health
services by persons with serious mental
illness: do Spanish-speaking Latinos differ

10.

1.

12.

13.

14.

15.

from English-speaking Latinos and
Caucasians? Am J Psychiatry.
2007;164(8):1173-1180.

. The number of international migrants

worldwide reaches 232 million. United
Nations, Department of Economic and Social
Affairs Web site. http://www.un.org/en/
development/desa/news/population/
number-of-international-migrants-rises.html.
September 11, 2013.

. Immigration and Ethnocultural Diversity in

Canada: National Household Survey; 2011.
Statistics Canada Web site. http://www12.
statcan.gc.ca/nhs-enm/2011/as-sa/99-010-
%/99-010-x2011001-eng.pdf. Accessed Apr 27,
2015.

. Chen AW, Kazanjian A. Rate of mental health

service utilization by Chinese immigrants in
British Columbia. Can J Public Health.
2005;96(1):49-51.

Chen AW, Kazanjian A, Wong H, et al. Mental
health service use by Chinese immigrants
with severe and persistent mental illness. Can
J Psychiatry. 2010;55(1):35-42.

Tiwari SK, Wang J. Ethnic differences in
mental health service use among White,
Chinese, South Asian and South East Asian
populations living in Canada. Soc Psychiatry
Psychiatr Epidemiol. 2008;43(11):866-871.
Cooper C, Spiers N, Livingston G, et al. Ethnic
inequalities in the use of health services for
common mental disorders in England. Soc
Psychiatry Psychiatr Epidemiol.
2013;48(5):685-692.

Young KNJ. Help Seeking for Emotional/
Psychological Problems Among Chinese
Americans in the Los Angeles Area: An
Examination of the Effects of Acculturation
[dissertation]. University of California at Los
Angeles; 1998.

Sentell T, Unick GJ, Ahn HJ, et al. lliness
severity and psychiatric hospitalization rates
among Asian Americans and Pacific Islanders.
Psychiatr Serv. 2013;64(11):1095-1102.

Bansal N, Bhopal R, Netto G, et al. Disparate
patterns of hospitalisation reflect unmet
needs and persistent ethnic inequalities in
mental health care: the Scottish health and

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2016 Copyright Physicians Postgraduate Press, Inc.

e1115 = PSYCHIATRIST.COM

J Clin Psychiatry 77:9, September 2016


http://dx.doi.org/10.1001/archpsyc.63.3.250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16520429&dopt=Abstract
http://dx.doi.org/10.1001/archpsyc.65.11.1250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18981336&dopt=Abstract
http://dx.doi.org/10.1001/archpsyc.60.6.637
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12796227&dopt=Abstract
http://dx.doi.org/10.1176/appi.ajp.162.1.12
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15625195&dopt=Abstract
http://dx.doi.org/10.1037/a0038858
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25961650&dopt=Abstract
http://dx.doi.org/10.1176/appi.ajp.2007.06071239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17671279&dopt=Abstract
http://www.un.org/en/development/desa/news/population/number-of-international-migrants-rises.html
http://www.un.org/en/development/desa/news/population/number-of-international-migrants-rises.html
http://www.un.org/en/development/desa/news/population/number-of-international-migrants-rises.html
http://www12.statcan.gc.ca/nhs-enm/2011/as-sa/99-010-x/99-010-x2011001-eng.pdf
http://www12.statcan.gc.ca/nhs-enm/2011/as-sa/99-010-x/99-010-x2011001-eng.pdf
http://www12.statcan.gc.ca/nhs-enm/2011/as-sa/99-010-x/99-010-x2011001-eng.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15682696&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20113542&dopt=Abstract
http://dx.doi.org/10.1007/s00127-008-0373-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18500481&dopt=Abstract
http://dx.doi.org/10.1007/s00127-012-0565-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22893107&dopt=Abstract
http://dx.doi.org/10.1176/appi.ps.201200408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23945849&dopt=Abstract

20.

21.

ethnicity linkage study. Ethn Health.
2014;19(2):217-239.

. Bhui K, Stansfeld S, Hull S, et al. Ethnic

variations in pathways to and use of specialist
mental health services in the UK: systematic
review. Br J Psychiatry. 2003;182(2):105-116.

. Hirdes JP, Ljunggren G, Morris JN, et al.

Reliability of the interRAI suite of assessment
instruments: a 12-country study of an
integrated health information system. BMC
Health Serv Res. 2008;8:277.

. Hirdes JP, Smith TF, Rabinowitz T, et al;

Resident Assessment Instrument-Mental
Health Group. The Resident Assessment
Instrument-Mental Health (RAI-MH): inter-
rater reliability and convergent validity.
JBehav Health Serv Res. 2002;29(4):419-432.

. Exploring Hospital Mental Health Service Use

in Ontario, 2007-2008. Canadian Institute for
Health Information Web site. https://secure.
cihi.ca/free_products/OMHRS_aib_en.pdf.
Accessed Apr 27,2015

Shah BR, Chiu M, Amin S, et al. Surname lists
to identify South Asian and Chinese ethnicity
from secondary data in Ontario, Canada: a
validation study. BMC Med Res Methodol.
2010;10:42.

Perlman CM, Hirdes JP. The Aggressive
Behavior Scale: a new scale to measure

22.

23.

24,

25.

26.

27.

aggression based on theminimum datd set.
JAm Geriatr Soc. 2008;56(12):2298-2303.
Kim JE, Saw A, Zane NW, et al. Patterns of
utilization and outcomes of inpatient
psychiatric treatment in Asian Americans.
Asian Am J Psychol. 2014;5(1):35-43.

Mann F, Fisher HL, Major B, et al. Ethnic
variations in compulsory detention and
hospital admission for psychosis across four
UK Early Intervention Services. BMC
Psychiatry. 2014;14(1):256.

Drake RJ, Haley CJ, Akhtar S, et al. Causes
and consequences of duration of untreated
psychosis in schizophrenia. BrJ Psychiatry.
2000;177(6):511-515.

Loya F, Reddy R, Hinshaw SP. Mental iliness
stigma as a mediator of differences in
Caucasian and South Asian college students
attitudes toward psychological counseling.
J Couns Psychol. 2010;57(4):484-490.

Leong FT, Lau AS. Barriers to providing
effective mental health services to Asian
Americans. Ment Health Serv Res.
2001;3(4):201-214.

Bradby H, Varyani M, Oglethorpe R, et al.
British Asian families and the use of child
and adolescent mental health services: a
qualitative study of a hard to reach group.
Soc SciMed. 2007;65(12):2413-2424.

’

Ethnic Differences in Mental lliness Severity

28.

29.

30.

31

32.

33.

34.

Ng CH. The'stigma of mental illhess in Asian
cultures. Aust N ZJ Psychiatry.
1997;31(3):382-390.

Bhui K, Sashidharan SP. Should there be
separate psychiatric services for ethnic
minority groups? BrJ Psychiatry.
2003;182(1):10-12.

Spencer MS, Chen J. Effect of discrimination
on mental health service utilization among
Chinese Americans. Am J Public Health.
2004;94(5):809-814.

Selkirk M, Quayle E, Rothwell N. A systematic
review of factors affecting migrant attitudes
towards seeking psychological help. J Health
Care Poor Underserved. 2014;25(1):94-127.
Chen AW, Kazanjian A, Wong H. Why do
Chinese Canadians not consult mental
health services: health status, language or
culture? Transcult Psychiatry.
2009;46(4):623-641.

Bhui K, Warfa N, Edonya P, et al. Cultural
competence in mental health care: a review
of model evaluations. BVIC Health Serv Res.
2007;7:15.

Anderson LM, Scrimshaw SC, Fullilove MT, et
al; Task Force on Community Preventive
Services. Culturally competent healthcare
systems: a systematic review. Am J Prev Med.
2003;24(3 suppl):68-79.

Supplementary material follows this article.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2016 Copyright Physicians Postgraduate Press, Inc.
J Clin Psychiatry 77:9, September 2016

PSYCHIATRIST.COM = e1116


http://dx.doi.org/10.1080/13557858.2013.814764
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23844602&dopt=Abstract
http://dx.doi.org/10.1192/bjp.182.2.105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12562737&dopt=Abstract
http://dx.doi.org/10.1186/1472-6963-8-277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19115991&dopt=Abstract
http://dx.doi.org/10.1007/BF02287348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12404936&dopt=Abstract
https://secure.cihi.ca/free_products/OMHRS_aib_en.pdf
https://secure.cihi.ca/free_products/OMHRS_aib_en.pdf
http://dx.doi.org/10.1186/1471-2288-10-42
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20470433&dopt=Abstract
http://dx.doi.org/10.1111/j.1532-5415.2008.02048.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19093929&dopt=Abstract
http://dx.doi.org/10.1037/a0034439
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25984267&dopt=Abstract
http://dx.doi.org/10.1186/s12888-014-0256-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25214411&dopt=Abstract
http://dx.doi.org/10.1192/bjp.177.6.511
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11102325&dopt=Abstract
http://dx.doi.org/10.1037/a0021113
http://dx.doi.org/10.1023/A:1013177014788
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11859966&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2007.07.025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17766019&dopt=Abstract
http://dx.doi.org/10.3109/00048679709073848
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9226084&dopt=Abstract
http://dx.doi.org/10.1192/bjp.182.1.10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12509312&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.94.5.809
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15117705&dopt=Abstract
http://dx.doi.org/10.1353/hpu.2014.0026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24509015&dopt=Abstract
http://dx.doi.org/10.1177/1363461509351374
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20028680&dopt=Abstract
http://dx.doi.org/10.1186/1472-6963-7-15
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17266765&dopt=Abstract
http://dx.doi.org/10.1016/S0749-3797(02)00657-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12668199&dopt=Abstract

THE JOURNAL OF

CLINICAL PSYCHIATRY

THE OFFICIAL JOURNAL OF THE AMERICAN SOCIETY OF CLINICAL PSYCHOPHARMACOLOGY

Supplementary Material

Article Title: Ethnic Differences in Mental lliness Severity: A Population-Based Study of Chinese and
South Asian Patients in Ontario, Canada

Authors: Maria Chiu, PhD; Michael Lebenbaum, MSc; Alice M. Newman, MSc;
Juveria Zaheer, MD; and Paul Kurdyak, MD, PhD

DOI Number:  10.4088/JCP.15m10086

List of Supplementary Material for the article

1. eTablel Sensitivity Analysis: Ethnic differences in involuntary admissions and mental illness
severity among a subsample of first hospitalizations

Disclaimer

This Supplementary Material has been provided by the author(s) as an enhancement to the published article. It
has been approved by peer review; however, it has undergone neither editing nor formatting by in-house editorial
staff. The material is presented in the manner supplied by the author.

© Copyright 2016 Physicians Postgraduate Press, Inc.

Itis illegal to post this copyrighted PDF on any website. ¢ © 2016 Copyright Physicians Postgraduate Press, Inc.



Supplementary eTable 1. Sensitivity Analysis: Ethnic differences in involuntary admissions and mental iliness severity among
a sub-sample of first hospitalizations Aged 19 to 105 Years in Ontario, Canada (2006 to 2014)®

Chinese (N=1,682) South Asian (N=1,487)
Wald Wald

Odds 95% Cl Chi- p° Odds 95% Cl Chi- p°

Ratio square Ratio square
Involuntary Admission 1.88 (1.69 -2.09) 131.6 <.001 1.27 (1.14-1.42) 18.6 <.001
Aggressive Behavior Scale 23 1.49 (1.31-1.71) 35.0 <.001 1.16 (1.00-1.36) 3.8 .05
>3 Positive Symptoms 1.49 (1.29-1.73) 29.0 <.001 1.10 (0.93-1.31) 1.2 27
Positive Symptoms Scale Score 26 1.50 (1.32-1.70) 40.4 <.001 1.17 (1.02 -1.35) 5.1 .02

®The reference group is the general population (i.e. all other ethnicities). Odds ratios (95% confidence intervals (Cl)) were derived from logistic regression
models adjusted for age, sex, income quintiles, education, marital status, urban/rural residence, and discharge diagnosis.

®p_values compare the Chinese and South Asian groups to the general population (n=77,158).



