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It is unclear whether inequalities in mental healthcare and
mortality following the onset of psychosis exist by migrant
status and region-of-origin. We investigated whether (1)
mortality (including by major causes of death); (2) first ad-
mission type (inpatient or outpatient); (3) in-patient length
of stay (LOS) at first diagnosis for psychotic disorder pres-
entation, and; (4) time-to-readmission for psychotic disorder
differed for refugees, non-refugee migrants, and by region-
of-origin. We established a cohort of 1335192 people born
1984-1997 and living in Sweden from January 1, 1998,
followed from their 14th birthday or arrival to Sweden, until
death, emigration, or December 31, 2016. People with ICD-
10 psychotic disorder (F20-33; N = 9399) were 6.7 (95%
confidence interval [95%CI]: 5.9-7.6) times more likely to
die than the general population, but this did not vary by mi-
grant status (P =.15) or region-of-origin (P = .31). This mor-
tality gap was most pronounced for suicide (adjusted hazard
ratio [aHR]: 12.2; 95% CI: 10.4-14.4), but persisted for
deaths from other external (aHR: 5.1; 95%CI: 4.0—6.4) and
natural causes (aHR: 2.3; 95%CI: 1.6-3.3). Non-refugee
(adjusted odds ratio [aOR]: 1.4, 95%CI: 1.2-1.6) and ref-
ugee migrants (aOR: 1.4, 95%CI: 1.1-1.8) were more likely
to receive inpatient care at first diagnosis. No differences
in in-patient LOS at first diagnosis were observed by mi-
grant status. Sub-Saharan African migrants with psychotic
disorder were readmitted more quickly than their Swedish-
born counterparts (adjusted sub-hazard ratio [sHR]: 1.2;
95%CI: 1.1-1.4). Our findings highlight the need to under-
stand the drivers of disparities in psychosis treatment and
the mortality gap experienced by all people with disorder,
irrespective of migrant status or region-of-origin.
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Background

Psychotic disorders affect approximately 3.5% of the
population,' and have been associated with poor physical
health outcomes, including weight gain, type II diabetes,
cardiometabolic diseases, and coronary heart disease.>*
These are likely to contribute to premature mortality,’
culminating in reduced life expectancy of approximately
10 to 25 years compared with the general population.®’
This mortality gap also appears to be widening.® These
physical health problems are compounded by recurring
mental health problems. For example, although more than
half of those who experience a first episode of psychosis
(FEP) meet criteria for clinical remission within a year
of commencing treatment, recent evidence indicates that
nearly 80% of patients experience relapse thereafter.”!!
Given strong evidence that migrants and their children
are on average 2 times more likely to develop a psychotic
disorder than the majority population these inequalities
may disproportionately affect migrant and minority
ethnic communities.!? This risk may be even more pro-
nounced in some groups, including people from visible
minority backgrounds,'? and refugees'* who were 3 times
more likely to be diagnosed with non-affective psychotic
disorder than the native Swedish-born population. In
the United Kingdom, there is evidence that people from
Black, Asian, and minority ethnic backgrounds with
FEP also experience greater excess mortality than the
general population.'*!* There is also strong evidence
from the United Kingdom that people with FEP from
some ethnic minority backgrounds—most notably from
Black ethnic backgrounds—are more likely to be com-
pulsorily admitted or readmitted for care for any psy-
chiatric disorder.!® There is more mixed evidence about
ethnic disparities in length of stay (LOS) for inpatient
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stays following FEP in the United Kingdom. Two studies
suggest that several ethnic groups,'” including people
of Black ethnic origin'™'® experienced longer LOS than
White participants, and that LOS was longer for people
diagnosed with psychosis than other conditions.”” By
contrast, another study reported a reduction in inpa-
tient stays in Black Caribbean compared with White FEP
participants receiving intensive community treatment.!”
There is also some evidence that people of Black and
Asian ethnic origins in the United Kingdom were more
and less likely, respectively, to be readmitted following
FEP than their White counterparts.?

Outside of the United Kingdom, these issues have
received less attention, with more mixed evidence avail-
able.?! For example, no previous studies have examined
whether the mortality gap between people with FEP and
the general population varies by migrant status, although
migrants in general population samples appear to have
lower mortality rates than native-born populations,’**
and migrants with FEP appear less likely to die by sui-
cide,?! as found in the general population.”* Recent evi-
dence from Sweden has found that several migrant groups
were at elevated risk of compulsory admission compared
with Swedish-born individuals,® supporting UK findings.
With respect to readmission, data from New Zealand
supports higher readmission rates following a psychi-
atric diagnosis,” including FEP?” for people of Maori
ethnicity compared with the White majority group, while
another Canadian study found no evidence that ethnicity
was a predictor of admission after a FEP diagnosis.”® In
Switzerland, one study found that immigrants had lower
readmission rates than their Swiss-born counterparts,”
but another recent study from the same country suggested
higher relapse rates and worse symptomatology amongst
migrants who had also experienced adversity.*® In the
United States, another study reported that African-
American participants with psychotic disorders had
shorter LOS than White participants, while Asian and
Native American participants experienced longer LOS.?!
No differences in LOS by migrant status were reported in
a study in Italy.®

To our knowledge, no study has examined disparities
in multiple outcomes following FEP—including mor-
tality, type of admission (inpatient or outpatient),
LOS or readmission risk—by migrant status in a single
study. Understanding these issues would provide vital
information for service planners and public health
to reduce potential inequalities in psychosis care. We
investigated these issues in a cohort of people with a
first diagnosis of non-organic psychotic disorder in
Sweden, using national register data. Sweden provides
a highly suitable setting to investigate these issues. It
has a universal healthcare system, including for psychi-
atric care, free at the point of access for all residents, in-
cluding refugees. As an European Union (EU) member
state, citizens of all EU countries are entitled to work
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and live in Sweden. In addition, Sweden provides
asylum to a large number of refugees and their families
from many regions, particularly East Africa, Iraq, Iran,
Afghanistan, and countries which were part of the
former Yugoslavia (Bosnia and Herzegovina, Croatia,
Macedonia, Montenegro, Serbia, and Slovenia). Before
2016, Sweden received more refugees than any other
EU county on a per capita basis. We hypothesized that
compared with the Swedish-born population with a
psychotic disorder, refugee and non-refugee migrants
with a psychotic disorder would be more likely to (1)
receive inpatient hospital care at first presentation;
(2) have longer inpatient care at first admission; (3) be
readmitted more quickly after their first recorded di-
agnosis; and (4) face similar mortality gaps to their
Swedish-born counterparts. Consistent with evidence
elsewhere on ethnic disparities in mental healthcare, we
hypothesized that where these inequalities existed, they
would be greater for refugee and non-refugee migrants
from regions-of-origin where participants were more
likely to be of visible minority status in Sweden (ie,
Africa, the Middle East, and Asia).

Methods
Sample

Our initial sample was extracted from Psychiatry Sweden,
a large, longitudinal database of several linked national
Swedish registers containing anonymized data on all
people in Sweden granted permanent residency. We used
the Register of the Total Population (RTP) to define an
initial cohort of people, born between 1984 and 1997,
alive and living in Sweden on their 14th birthday, or date
of arrival in Sweden, if later. Our cohort was restricted
to people born in Sweden to 2 Swedish-born parents, or
refugee and non-refugee migrants (born overseas) who
arrived in Sweden from January 1, 1998, from regions
of origin (Asia, Eastern Europe including Russia, the
Middle East & North Africa, Sub-Saharan Africa) with
greater than 1000 refugees in the RTP to ensure valid
comparisons (Supplementary Table 1), consistent with
our previous approach.!*3 Migrants who arrived before
1998 were excluded because data on refugee status was
not routinely available before this time. We also excluded
undocumented or temporary migrants, and people born
in Sweden to at least one foreign-born parent from this
study.

Outcomes

We included 4 outcomes in our study: (1) all-cause mor-
tality as recorded in the Causes of Death Register for
people who did and did not receive a first diagnosis of
International Classification of Diseases (10th revision)
(ICD-10) non-affective or affective psychotic disorder
(F20-33) recorded in the National Patient Register
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(NPR). In post hoc analyses, we also examined these
mortality gaps for major cause-specific deaths rele-
vant to this cohort, recorded as the underlying causes
of death in the register, including (a) deaths by sui-
cide (X60-84) and undetermined intent (Y10-34), (b)
deaths due to other external causes (all other ICD-
10 Chapter 20, codes beginning V, W, X, and Y), and
(c) natural causes (causes of death defined according
to ICD-10 Chapters 1-18). In a cohort restricted to
people diagnosed with psychotic disorder, we also in-
cluded the following outcomes, (2) admission type at
first presentation (inpatient or outpatient) as recorded
in the NPR, (3) time-to-readmission for psychotic dis-
order, and (4) for participants admitted for in-patient
care at first diagnosis, LOS in days.

For all-cause and cause-specific mortality, we followed
the whole sample from their 14th birthday or date of
immigration if later, until date of death, emigration or
December 31, 2016, whichever was sooner. For first ad-
mission type, if a participant had both in patient and
outpatient records for the same day, we recorded this
as an inpatient contact. For readmission, we followed
participants from date of first diagnosis until a second
contact in the NPR for psychotic disorder, emigration,
death, or December 31, 2016, whichever was sooner. We
defined a second contact (ie, time-to-readmission) as a
second recorded diagnosis of psychotic disorder in the
NPR more than 28 days after the index diagnosis, to
minimize the possibility that a second diagnostic date re-
corded in the NPR was part of a participant’s treatment
for their first diagnosis. This cut-off was chosen based on
local clinical and register expertise (CD, HD). Finally, to
estimate inpatient LOS at first diagnosis, we estimated
the days between the inpatient date and discharge date
recorded in the NPR.

Exposures

For mortality as an outcome, our primary exposure was
a diagnosis of psychotic disorder. For other outcomes
around psychiatric care use, our primary exposure was
migrant status, defined as people (1) born in Sweden to
2 Swedish-born parents (henceforth, the “Swedish-born
population”); (2) people granted asylum under Swedish
law and meeting the UNHCR definition of refugee
status due to threat of persecution, conflict or other hu-
manitarian crises (UNHCR, 2011) (henceforth refugee
migrants); and (3) people born outside of Sweden and
permanently settled in Sweden without refugee status
(henceforth, “non-refugee migrants”) from one of the
regions-of-origin stated above. As a secondary exposure,
we classified participants by region-of-origin, as defined
above and in Supplementary Table 1. Migrant status and
region-of-origin were considered as effect modifiers of
the association between psychotic disorder and mortality.

Migrant Outcomes Following Psychosis

Confounders

We controlled for sex, age, disposable income and urban
residency at cohort entry (age 14 or date of first immigra-
tion to Sweden, if later). For mortality and readmission
as outcomes, age was treated as time-varying covariate
in survival analyses (see below). For other outcomes,
age group at diagnosis of psychotic disorder was used.
For both definitions of age, we categorized age into
the following groups (14-17, 18-21, 22-25, 26-29, and
30-33 years).

Individualized disposable income was estimated from
data in the longitudinal integration database for health
insurance and labor market studies (LISA) register.
Individualized disposable income was based on total
annual family income, including benefits, pensions and
salary/wages, weighted for household size and compo-
sition (ie, dependents). The earliest age at which this
was recorded in the LISA register was 16 years, or on
arrival in Sweden if later. We classified disposable in-
come into quintiles for the relevant calendar year, rel-
ative to the total population in Sweden, to control for
inflation. Urban residency was measured as population
density at age 14 years old or immigration to Sweden, if
later, based on each individual’s Small Area Marketing
Statistics (SAMS) area of residence. SAMS are small
area geographical units created by Statistics Sweden
of 1000-2000, based on election districts in more rural
areas, and by dividing cities into socioeconomically ho-
mogenous neighborhoods.** We estimated population
density from the RTP in each year, divided by the SAMS
area (in square kilometers) to give the total population
density (people per square kilometer [ppskm]), which we
treated as a continuous variable transformed onto the
natural logarithm scale given strong positive skew. For all
outcomes restricted to people diagnosed with a psychotic
disorder (admission type, LOS, time-to-readmission), we
also controlled for diagnosis (ICD-10 non-affective [F20-
29] vs affective [F30-33] psychotic disorder).

Statistical Analyses

Mortality Outcomes. First, for the whole cohort, we
presented descriptive statistics including crude all-cause
mortality rates by migrant status, region-of-origin
and diagnosis of psychotic disorder. Second, we fitted
Competing Risks Regression (CRR) models to estimate
unadjusted and adjusted sub-hazard ratios (sHRs) and
95% confidence interval (95%CIs) to estimate the all-
cause mortality gap between the general population and
participants diagnosed with psychotic disorder. Third,
we tested whether this mortality gap differed by migrant
status or region-of-origin, tested via likelihood ratio tests
(LRTs) of models with and without the relevant interac-
tion term(s). We repeated these analyses for cause-specific
mortality gaps for people with psychotic disorder, and
considered whether these differed by migrant status. We
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fitted cause-specific models using less computationally-
intensive Cox proportional hazards models instead of
CRR, as evidence from our all-cause mortality analyses
suggested the 2 gave comparable point estimates of risk
(Supplemental Table 2).

Time-to-readmission, Admission Type, and LOS. We mod-
eled time-to-readmission in the subsample of the cohort
diagnosed with psychotic disorder during the follow-up
period. We repeated the analytical procedure for mor-
tality, including use of CRR, which we considered to be
more appropriate than more conventional Cox propor-
tional hazards survival analysis for both mortality and
readmission outcomes, since emigration may have been
a plausible competing risk for each. We analyzed the as-
sociation between admission type at first diagnosis of
psychotic disorder (inpatient vs outpatient) and migrant
status or region-of-origin using logistic regression, and
LOS as an outcome (restricted to the in-patient sample)
using linear regression.

For all outcomes, we conducted univariable and
multivariable analyses, treating all confounders as a priori.
We restricted analyses to complete case samples, with
missingness explored descriptively. Finally, because mi-
grant status and region-of-origin had the same reference
category (ie, Swedish-born) we could not mutually adjust
our models for both variables; to ascertain which expo-
sure fitted the data better for each outcome, we inspected
Akaike’s Information Criterion (AIC) scores in the final
multivariable model fitted with each exposure, where
lower score indicated better model fit having penalized
for model complexity. All analyses were performed using
Stata, version 15.

Ethical Approval

This study was approved by the Stockholm Regional
Ethical Review Board (2010/1185-31/5).

Results

Sample Characteristics

We identified 1335192 participants who met our inclu-
sion criteria, including 133362 non-refugee migrants
(10.0%) and 24117 refugees (1.8%) (table 1). Over the
follow-up period, 5472 (0.4%) people in this cohort died,
with evidence this proportion was lower (0.2%; P < .001)
for refugee and non-refugee migrants. The sample also
included 9399 people diagnosed for the first time with a
psychotic disorder during follow-up (0.7%), which varied
by migrant status (0.7% to 1.3%; P < .001) and was
highest for refugees. A higher proportion of non-refugee
(52.9%) and refugee (54.2%) migrants were admitted as
in-patients for their first diagnosis of psychotic disorder
compared with the Swedish-born population (44.0%; P
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< .001), but we observed no differences in median LOS
(12 days; interquartile range [IQR]: 3-31; P = .85) or pro-
portion of participants readmitted (64.4%; P = .16) by
migrant status. Participants from Sub-Saharan African
made up the lowest proportion of non-refugee migrants
(11.6%), but the second-highest proportion of refugee
migrants (36.8%), while participants from the Middle
East made up the highest proportion of both non-refugee
(32.8%) and refugee (37.6%) migrants. Refugee migrants
were more likely to be men (57.7%) than in the Swedish-
born (51.3%) or non-refugee migrant (49.4%) samples (P
<.001), and a higher proportion of non-refugee (93.5%)
and refugee (97.4%) migrants belonged to the lowest
income quintile group compared with Swedish-born
participants (57.2%; P < .001). Median levels of popu-
lation density were similar for Swedish-born and refugee
participants, but notably higher for non-refugee migrants
(P <.001; table 1).

All-cause Mortality

The crude mortality rate was higher in people diagnosed
with non-affective psychosis (226.4 per 100000 person-
year; 95%CI: 201.0-255.0) than in the remainder of the
population (34.4; 95%CI: 33.5-35.3; table 2). Further
inspection of these mortality patterns suggested this
mortality gap was present for all groups irrespective of
migrant status and region-of-origin, with a suggestion
that the crude difference in mortality rates between those
with and without psychotic disorder was slightly more
pronounced in refugees (303.5 vs 23.0 per 100000 person-
years) and Swedish-born participants (237.2 vs 35.2) than
non-refugee migrants (96.3 vs 26.2).

Following CRR, mortality rates were 6.70 times higher
(95%CI: 5.93-7.58) for people diagnosed with psychotic
disorder than the remainder of the population, after
adjusting for current age, sex, income quintile, and pop-
ulation density (table 2). Although the sHR for this esti-
mate varied from 4.86 (95%CI: 2.58-9.14) for non-refugee
migrants to 14.06 (95%CI: 6.23-31.74) for refugees, there
was only weak evidence of effect modification by migrant
status (LRT P = .15) and no evidence of such interac-
tion by region-of-origin (LRT P = .31). These findings
were in partial contrast to the results of the same models
run using Cox proportional hazards modeling, where the
presence of effect modification between psychotic dis-
order and migrant status on mortality would have been
interpreted as conventionally meeting statistical signifi-
cance (ie, adjusted model LRT P = .03; Supplementary
Table 2).

Cause-Specific Mortality

Of the 5472 deaths in this cohort up to aged 33 years old,
primary causes of death in this cohort were distributed
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Table 1. Sample Characteristics by Migrant Status

Migrant Outcomes Following Psychosis

Swedish-Born Non-refugee Migrant Refugee Migrant Descriptive Test
Score (df); P
N % N % N % value®
Total® 1177713 88.2 133362 10.0 24117 1.8 -
Died 5141 0.4 280 0.2 51 0.2 174.3 (2); <.001
Psychotic disorder 8054 0.7 1044 0.8 301 1.3 120.8 (2); <.001
In-patient admission 3547 44.0 552 52.9 163 54.2 38.8 (2); <.001
Median LOS [IQR] (days) 12 [3-30] 13 [3-31] 14 [2-39] 0.3 (2); .85°
Readmitted 5166 64.1 700 67.1 190 63.1 3.6 (2); .16
Region-of-origin -
Sweden 1177713 100.0 - - - -
Sub-Saharan Africa - - 15552 11.6 8864 36.8
Asia - - 35289 26.5 4903 20.3
Eastern Europe - - 38797 29.1 1295 54
Middle East - - 43754 32.8 9055 37.6
Age group at cohort exit 11248.6 (8); <.001
14-17 4741 0.4 2694 2.0 254 1.1
18-21 235478 20.0 22824 17.1 4405 18.3
22-25 374192 31.8 33673 25.3 7202 29.9
26-29 346695 29.4 39943 30.0 6691 27.7
30-33 216607 18.4 34228 25.7 5565 23.1
Sex 573.4 (2); <.001
Male 604428 51.3 65928 49.4 13903 57.7
Female 573285 48.7 67434 50.6 10214 42.4
Diagnosis 23.7 (2); <.001
Non-affective psychosis 5901 73.3 825 79.0 244 81.1
Affective psychosis 2153 26.7 219 21.0 57 18.9
Disposable income quintile 62377.6 (8); <.001
1 (lowest) 594615 57.2 97106 93.5 17380 97.4
2 267800 25.8 4221 4.1 348 2.0
3 109628 10.6 1556 1.5 83 0.5
4 42615 4.1 687 0.7 32 0.2
5 (highest) 24342 2.3 255 0.3 5 0.03
Median population density 63.2 [24.9- 138.1 [59.1- 59.1 [19.4- 44171.3 (2);
[IQR] (ppskm) 135.7] 1139.9] 153.0] <.001¢

Note: df, degrees of freedom; LOS, length of stay; IQR, interquartile range; ppskm, people per square kilometer.

*Row percentage.

b X2-tests with degrees of freedom (df) and P-value, unless otherwise stated.

°Kruskal-Wallis test.

relatively evenly between suicide and undetermined in-
tent (32.2%), other external causes (35.5%) and natural
causes (32.8%), although the former outcome was more
common amongst the Swedish-born group (32.2%) than
non-refugee (24.3%) and refugee (25.5%) migrants, who
were more likely to die from natural causes (43.6 and
43.1%, respectively; X* P-value for cause of death by mi-
grant status on 4 degrees of freedom: 19.4(4); P = .001).
People diagnosed with psychotic disorder were more
likely to die from each specific cause than the population
at-risk, but adjusted hazard ratio [aHRs] varied from 2.3
(95% CI: 1.6-3.4) for natural causes to 5.1 (4.0, 6.7) for
other external causes and 12.2 (10.4, 14.4) for deaths by
suicide or of undetermined intent. There was no statisti-
cally robust evidence that these patterns differed by mi-
grant status (table 3).

Admission Type at First Diagnosis, In-patient LOS and
Time-to-readmission

Non-refugee (Odds ratio [OR]: 1.40; 95%CI: 1.21-1.61)
and refugee (OR: 1.42; 95%CI: 1.09-1.84) migrants were
more likely to be admitted as in-patients at first diagnosis
of psychotic disorder, after adjustment for confounders
(table 4). Further inspection suggested region-of-origin
provided a better fit to this data, with migrants from Sub-
Saharan Africa (OR: 2.06; 959%CI: 1.63-2.61) and Asia
(OR: 1.48; 95%CI: 1.13-1.96) more likely to be admitted
as in-patients than the Swedish-born population, with
no evidence of differences in inpatient or outpatient
admissions for people from Eastern European or Middle
Eastern backgrounds.

For in-patient LOS and time-to-readmission analyses,
we excluded 95 participants with inconsistent inpatient
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Migrant Outcomes Following Psychosis

Table 3. Hazard Ratios for Mortality by Major Cause of Death, in People With a Diagnosis of Psychotic Disorder Compared to the

General Population, by Migrant Status

Total Deaths

Broad Cause of Death N (%)? Unadjusted HR (95%CTI) Adjusted® HR (95%CI)
Suicide and undetermined intent
Overall 1734 (31.7) 12.4 (10.6, 14.6) 12.2(10.4, 14.4)
Migrant status
Swedish-born 1653 (32.2) 12.5(10.5, 14.7) 12.1(10.2, 14.3)
Non-refugee migrants 68 (24.3) 9.9 4.4,21.7) 10.2 (4.6, 22.6)
Refugee migrants 13 (25.5) 40.6 (13.3, 124.1) 32.8(9.6,112.1)
LRT for interaction (X? (df); P-value) 4.1(2);0.13 2.4(2);0.30
Other external causes
Overall 1945 (35.5) 5.1(4.1,6.4) 5.1(4.0,6.4)
Migrant status
Swedish-born 1839 (35.8) 5.4(4.3,6.8) 5.3(4.2,6.7)
Non-refugee migrants 90 (32.1) 2.1(0.5, 8.4) 2.0(0.5,8.1)
Refugee migrants 16 (31.4) 4.5 (0.6, 34.0) 4.3 (0.6, 32.6)
LRT for interaction (X° (df); P-value) 2.4 (2);0.31 2.5(2);0.28
Natural causes
Overall 1793 (32.8) 2.1(1.5,3.0) 2.3(1.6,3.3)
Migrant status
Swedish-born 1649 (32.1) 2.1(14,3.1) 2.3(1.6,3.4)
Non-refugee migrants 122 (43.6) 0.8 (0.1, 5.5) 0.9 (0.1, 6.4)
Refugee migrants 22 (43.1) 6.8 (1.6, 29.2) 10.5 (2.3, 46.7)
LRT for interaction ( X? (df); P-value) 3.3(2);0.20 4.0 (2);0.14

Note: *Column percentages per category (total, Swedish-born, non-refugee migrant, refugee migrant). For any given category %s sum
to 100.0%. For example, for overall total deaths, 31.7% were deaths by suicide or undetermined intent, 35.5% other external causes and

32.8% natural causes.

®Adjusted for current age, sex, income quintile, and population density.

dates, includinga second diagnosis or death date recorded
before discharge for the index diagnosis. No differences
in the excluded sample were found by migrant status
(P = .95; table 4). No clear differences in LOS were
found by migrant status or region-of-origin, although
we observed weak evidence of longer in-patient stays in
refugees vs Swedish-born participants at first diagnosis
for psychotic disorder (13.75 days; 95%CI: —0.86-28.36;
P =.07).

In multivariable competing risk regression models,
time-to-readmission did not differ between refugees
and the Swedish-born population (sHR: 0.96; 95%CI:
0.82-1.13) with some evidence of shorter time-to-
readmission for non-refugee migrants (sHR: 1.10;
95%CI: 1.00-1.20; P = .04), particularly those from
Sub-Saharan Africa (sHR: 1.26; 95%CI: 1.11-1.42).
After further adjustment for admission type and
in-patient LOS at first diagnosis, there was no longer
any statistically significant evidence for shorter time-to-
readmission for non-refugee migrants (sHR: 1.08; 95%
CI: 0.99-1.18; P = .08), though such an effect remained
evident in migrants from Sub-Saharan Africa (sHR:
1.19; 95% CI: 1.05-1.35). These patterns were similar
when fitted under a Cox proportional hazards model
(Supplementary Table 3).

Discussion
Principal Findings

We investigated whether there were disparities in mul-
tiple outcomes following a first diagnosis of a psychotic
disorder, by migrant status and region-of-origin, for the
first time in a single national cohort. In our young cohort
(followed until a maximum of 33 years old), we observed
a large (over 6-fold) mortality gap between people
diagnosed with a psychotic disorder and the remainder
of the population up to 19 years after first diagnosis. This
gap was evident for all broad causes of death, and most
pronounced for death by suicide or of undetermined in-
tent. Despite some variation in point estimates, there was
no formal evidence that this mortality gap varied by mi-
grant status or region-of-origin, though was present for
nearly all groups save migrants of Sub-Saharan African
origin. Non-refugee and refugee migrants were 40% more
likely to be admitted as inpatients at first diagnosis for
psychotic disorder, consistent with our earlier work that
they were also more likely to be compulsorily detained.
Further inspection suggested risk of inpatient admission
was greatest for people from Sub-Saharan Africa and
Asia in our cohort. Fewer differences in in-patient LOS at
first hospitalization for psychotic disorder were observed;
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the average length of inpatient stay in our cohort was
around 12 days. Time-to-readmission for psychotic dis-
order was shorter for migrants from Sub-Saharan Africa,
not explained by confounding factors, including admis-
sion type or length of inpatient stay at first diagnosis.

Meaning of Findings

Consistent with previous evidence,>®!* we identified a per-
sistent and gross mortality gap between people with and
without psychotic disorder in Sweden. This mortality gap
was detectable across all groups, irrespective of migrant
status or region-of-origin, consistent with findings from 2
studies in South London which found the mortality gap
for people with FEP was similar across different ethnic
groups.'*15 To our knowledge, this is the first study to
inspect the mortality gap in refugees with psychotic dis-
order; although we did not detect statistically significant
effect modification between migrant status and psychosis
on all-cause or cause-specific mortality, refugees had the
largest point estimate for the all-cause mortality gap (over
14 times greater for refugees with psychosis than refugees
without psychosis), as well as for deaths by suicide/un-
determined intent and natural causes. Larger studies are
required to examine this potential disparity, but more
immediately, clinicians working in refugee populations
with psychotic disorders should be aware of the particu-
larly high crude mortality rates experienced by this group
(303.5 deaths per 100000 people per year). While we have
previously shown that migrants are at lower risk of death
by suicide in the general population,? this pattern differs
for non-refugee and refugee migrants diagnosed with a
psychotic disorder, who were, respectively over 10 and 32
times more likely to die by suicide/undetermined intent
than their non-psychotic counterparts.

Previous research strongly supports higher rates of psy-
chotic disorder amongst migrants and their children,!? in-
cluding higher first admission rates to hospital where this
is the primary mode of care.*> Few studies have directly
compared whether migrants are more or less likely to re-
ceive inpatient vs outpatient care during treatment for
their first diagnosis of psychotic disorder. We extended
this research to demonstrate that both non-refugee and
refugee migrants were around 40% more likely to receive
an inpatient admission at first diagnosis compared with
their Swedish-born counterparts. Similarly to the United
Kingdom,'¢ this risk was greatest for people from likely
visible minority migrant backgrounds from Sub-Saharan
Africa and Asia. Several factors may explain this finding,
including the increased likelihood of compulsory admis-
sion for psychiatric care, including FEP, for people from
Black, Asian and other ethnic minority backgrounds,
which has been strongly and consistently observed in
Sweden,” the United Kingdom ,'¢ and elsewhere,* and
would typically be accompanied by inpatient rather than
outpatient treatment. Greater likelihood of inpatient

Migrant Outcomes Following Psychosis

admission may also be explained by a longer duration
of untreated psychosis [DUP] observed in some migrant
groups,’”*® potentially delaying treatment and resulting
in more severe FEP requiring hospitalization. Several
factors may delay treatment-seeking in migrant groups,
including unfamiliarity of the legal entitlement to health-
care in Sweden, or other cultural or structural barriers in
accessing timely treatment, including language barriers,
multiple complex health needs requiring treatment or
fear of legal repercussions for refugees.®* We suggest
that these findings will generalize to other settings where
non-refugee and refugee migrants may be at both greater
risk of psychosis,* and face differential outcomes in their
treatment pathways.*

We also observed tentative evidence, in need of rep-
lication in larger samples, that refugees experienced a
2-week longer in-patient admission at first diagnosis for
psychosis than their Swedish-born counterparts. This
may highlight greater additional needs in this group, and
suggests that clinical services in settings with higher ref-
ugee populations will require appropriate tailoring to
ensure equitable provision of effective and timely care.
Unlike studies in the United Kingdom, we found no ev-
idence of longer inpatient stays for people from likely
Black backgrounds (ie, in our sample, migrants from Sub-
Saharan Africa), or from any other migrant background,
though imprecision around our estimates suggests our
ability to detect these effects may have been limited by
sample size.

We found non-refugee migrants, but not refugees, were
readmitted more quickly for psychotic disorder than
the Swedish-born group over the follow-up period. This
suggests further work is needed to unpack these differ-
ential findings, which were not accounted for after ad-
justment for a priori confounders or type of admission
or length of in-patient stay. Refugees may receive ad-
ditional welfare support by virtue of their legal status
compared with non-refugee migrants which protects
against readmission, or alternatively may be less likely to
re-engage with services for some of the reasons outlined
above. Previous studies have identified other inequalities
in mental healthcare offered to migrants and refugees,
which need to be explored in this context. For example,
migrant and ethnic minority groups experiencing psy-
chotic disorder are less likely to be offered newer sec-
ond-generation antipsychotics,*# including clozapine®
to manage psychotic symptoms, while lower rates of an-
tipsychotic medication adherence have been observed for
some ethnic minority groups.*4’

Strengths and Limitations

Our study has a number of methodological strengths,
including a large, national cohort design with substan-
tial diversity by migrant status and region-of-origin,
and virtually no missing data. Diagnoses recorded in the
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Swedish National Patient Register have good validity.***
The register has achieved 100% coverage of all inpatient
settings since 1987, and outpatient settings since 2006. We
used CRR appropriate for 2 outcomes (mortality, time-
to-readmission) as emigration (for both) and death (for
time-to-readmission) may have been legitimate competing
events; indeed, fitting mortality data using Cox propor-
tional hazards models may have resulted in erroneous
interpretation of the results (Supplementary Table 1).
Despite our large cohort size, including over 9000 people
with a first diagnosis of psychotic disorder, we may have
had limited power to detect differences by migrant status
or region-of-origin for some outcomes, including cause-
specific mortality gaps, LOS and time-to-readmission,
as well as our effect modification analyses with respect
to mortality. We were unable to control for parental ed-
ucation or family history of psychiatric problems giving
limited availability on these covariates in migrant groups
recorded in the registers. Information regarding pre-
migration experiences was also unavailable. We excluded
children of migrants from this study as we were interested
in understanding possible inequalities in outcomes after
first diagnosis of psychotic disorder for first-generation
refugee and non-refugee migrants. Children of migrants
continue to face elevated risk of psychosis, in Sweden*® and
elsewhere,'> and may also experience differential outcomes
thereafter, which should be considered in further research.

Implications

Our study highlights complex patterns of disparities
by migrant status and region-of-origin in a cohort of
young people diagnosed with psychotic disorder for the
first time in Sweden. The mortality gap between people
with psychosis and the general population appears
a ubiquitous disparity irrespective of migrant back-
ground, and suggests selected interventions are needed
to prevent key causes of reduced life expectancy in this
group, including suicide prevention and physical health
interventions. Greater likelilhood of receiving inpa-
tient vs outpatient care for migrants is consistent with
narratives of delayed treatment, complex health needs,
and worse (including coercive) pathways to and through
care, perhaps culminating in longer inpatient stays for
refugees and quicker readmission for migrants of Sub-
Saharan African origin. These findings highlight the
need to examine and remove barriers to equitable service
provision, including the need to design culturally sensi-
tive, early detection and intervention services that offer
accessible, destigmatized, and timely treatment for all
residents in Sweden irrespective of migrant status or
region-of-origin.

Supplementary Material

Supplementary data are available at Schizophrenia
Bulletin Open online.

Page 10 of 12

Funding

This work was supported by a Sir Henry Dale Fellowship
jointly funded by the Wellcome Trust and the Royal
Society (grant number: 101272/Z/13/Z to 1.B.K.). .B.K.,
S.A., and D.K. were supported by the National Institute
for Health Research University College London Hospital
Biomedical Research Centre. A.C.H. was funded by Forte
(grant number: 2016-00870).

Acknowledgments

The authors have declared that there are no conflicts of
interest in relation to the subject of this study.

References

1. Peréld J, Suvisaari J, Saarni SI, et al. Lifetime prevalence of
psychotic and bipolar I disorders in a general population.
Arch Gen Psychiatry. 2007;64(1):19-28.

2. Correll CU, Robinson DG, Schooler NR, er al
Cardiometabolic risk in patients with first-episode schizo-
phrenia spectrum disorders: baseline results from the RAISE-
ETP study. JAMA Psychiatry. 2014;71(12):1350-1363.

3. Osborn DP, Petersen I, Beckley N, Walters K, Nazareth I,
Hayes J. Weight change over two years in people prescribed
olanzapine, quetiapine and risperidone in UK primary care:
Cohort study in THIN, a UK primary care database. J
Psychopharmacol. 2018;32(10):1098-1103.

4. Das-Munshi J; Ashworth M, Dewey ME, et al. Type 2
diabetes mellitus in people with severe mental illness:
inequalities by ethnicity and age. Cross-sectional ana-
lysis of 588 408 records from the UK. Diabet Med.
2017;34(7):916-924.

5. Oakley P, Kisely S, Baxter A, et al. Increased mortality among
people with schizophrenia and other non-affective psychotic
disorders in the community: A systematic review and meta-
analysis. J Psychiatr Res. 2018;102:245-253.

6. Laursen TM, Munk-Olsen T, Vestergaard M. Life expectancy
and cardiovascular mortality in persons with schizophrenia.
Curr Opin Psychiatry. 2012;25(2):83-88.

7. Crump C, Winkleby MA, Sundquist K, Sundquist J.
Comorbidities and mortality in persons with schizo-
phrenia: a Swedish national cohort study. Am J Psychiatry.
2013;170(3):324-333.

8. Hayes JF, Marston L, Walters K, King MB, Osborn DPIJ.
Mortality gap for people with bipolar disorder and schizo-
phrenia: UK-based cohort study 2000-2014. Br J Psychiatry.
2017;211(3):175-181.

9. Emsley R, Rabinowitz J, Medori R; Early Psychosis Global
Working Group. Remission in early psychosis: rates, pre-
dictors, and clinical and functional outcome correlates.
Schizophr Res. 2007;89(1-3):129-139.

10. Cassidy CM, Norman R, Manchanda R, Schmitz N,
Malla A. Testing definitions of symptom remission in first-
episode psychosis for prediction of functional outcome at
2 years. Schizophr Bull. 2010;36(5):1001-1008.

11. Alvarez-Jimenez M, Priede A, Hetrick SE, et al. Risk factors
for relapse following treatment for first episode psychosis: a
systematic review and meta-analysis of longitudinal studies.
Schizophr Res. 2012;139(1-3):116-128.

120z AelN G0 uo 1senB Aq 6902/ 1 9/6000E6S/ L /z/1E/Uad0lINGZIYOS/WOo"dNO OIS PEDE//:SAY WO PAPEOIUMOQ


https://doi.org/10.1017/S0033291720002068
http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgab009#supplementary-data

12.

13.

14.

15.

16.

17.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Selten JP, van der Ven E, Termorshuizen F. Migration and
psychosis: a meta-analysis of incidence studies. Psychol Med.
2020;50(2):303-313.

Hollander AC, Dal H, Lewis G, Magnusson C, Kirkbride JB,
Dalman C. Refugee migration and risk of schizophrenia and
other non-affective psychoses: cohort study of 1.3 million
people in Sweden. BMJ. 2016;352:11030.

Das-Munshi J, Chang C-K, Dutta R, et al. Ethnicity and ex-
cess mortality in severe mental illness: a cohort study. The
Lancet Psychiatry. 2017;4(5):389-399.

Reininghaus U, Dutta R, Dazzan P, et al. Mortality in
schizophrenia and other psychoses: a 10-year follow-up
of the AESOP first-episode cohort. Schizophr Bull.
2015;41(3):664—-673.

Barnett P, Mackay E, Matthews H, ez al. Ethnic variations
in compulsory detention under the Mental Health Act: a
systematic review and meta-analysis of international data.
Lancet Psychiatry. 2019;6(4):305-317.

Newman L, Harris V, Evans LJ, Beck A. Factors associ-
ated with length of stay in psychiatric inpatient services in
London, UK. Psychiatr Q. 2018;89(1):33-43.

. Jacobs R, Gutacker N, Mason A, et al. Determinants of hos-

pital length of stay for people with serious mental illness in
England and implications for payment systems: a regression
analysis. BMC Health Serv Res. 2015;15:439.

. Mohan R, McCrone P, Szmukler G, Micali N, Afuwape S,

Thornicroft G. Ethnic differences in mental health service
use among patients with psychotic disorders. Soc Psychiatry
Psychiatr Epidemiol. 2006;41(10):771-776.

Birchwood M, Cochrane R, Macmillan F, Copestake S,
Kucharska J, Carriss M. The influence of ethnicity and
family structure on relapse in first-episode schizophrenia.
A comparison of Asian, Afro-Caribbean, and white patients.
Br J Psychiatry. 1992;161:783-790.

Maguire J, Sizer H, Mifsud N, O’Donoghue B. Outcomes for
migrants with a first episode of psychosis: a systematic re-
view. Schizophr Res. 2020;222:42-48.

DesMeules M, Gold J, McDermott S, et al. Disparities in
mortality patterns among Canadian immigrants and refu-
gees, 1980-1998: results of a national cohort study. J Immigr
Health. 2005;7(4):221-232.

Jervelund SS, Malik S, Ahlmark N, Villadsen SF, Nielsen A,
Vitus K. Morbidity, self-perceived health and mortality
among non-Western immigrants and their aescendants in
Denmark in a life phase perspective. J Immigr Minor Health.
2017;19(2):448-476.

Hollander AC, Pitman A, Sjoqvist H, et al. Suicide risk
among refugees compared with non-refugee migrants and
the Swedish-born majority population. Br J Psychiatry.
2020;217(6):686-692.

Terhune J, Dykxhoorn J, Mackay E, Hollander A-C,
Kirkbride JB, Dalman C. Migrant status and risk of com-
pulsory admission at first diagnosis of psychotic disorder:
a population-based cohort study in Sweden. Psychol Med.
2020:1-10. doi: 10.1017/S0033291720002068

Wheeler A, Moyle S, Jansen C, Robinson E, Vanderpyl J. Five-
year follow-up of an acute psychiatric admission cohort in
Auckland, New Zealand. N Z Med J. 2011;124(1336):30-38.

Turner MA, Boden JM, Mulder RT. Predictors of hospital-
ization two years after treatment for first-episode psychosis.
Psychiatr Serv. 2013;64(12):1230-1235.

Addington DE, Beck C, Wang J, et al. Predictors of ad-
mission in first-episode psychosis: developing a risk

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Migrant Outcomes Following Psychosis

adjustment model for service comparisons. Psychiatr Serv.
2010;61(5):483-488.

Lay B, Lauber C, Nordt C, Rossler W. Patterns of in-
patient care for immigrants in Switzerland: a case
control study. Soc Psychiatry Psychiatr Epidemiol.
2006;41(3):199-207.

Golay P, Baumann PS, Jaton L, ef al. Migration in patients
with early psychosis: a 3-year prospective follow-up study.
Psychiatry Res. 2019;275:108-114.

Bessaha ML, Shumway M, Smith ME, Bright CL, Unick GJ.
Predictors of hospital length and cost of stay in a national
sample of adult patients with psychotic disorders. Psychiatr
Serv. 2017;68(6):559-565.

Pauselli L, Verdolini N, Bernardini F, Compton MT,
Quartesan R. Predictors of length of stay in an inpatient psy-
chiatric unit of a general hospital in Perugia, Italy. Psychiatr
Q. 2017:88(1):129-140.

Harris S, Dykxhoorn J, Hollander AC, Dalman C,
Kirkbride JB. Substance use disorders in refugee and migrant
groups in Sweden: A nationwide cohort study of 1.2 million
people. PLoS Med. 2019;16(11):e1002944.

Sundquist K, Malmstrom M, Johansson SE. Neighbourhood
deprivation and incidence of coronary heart disease: a multi-
level study of 2.6 million women and men in Sweden. J
Epidemiol Community Health. 2004;58(1):71-77.

Tortelli A, Morgan C, Szoke A, et al. Different rates of first
admissions for psychosis in migrant groups in Paris. Soc
Psychiatry Psychiatr Epidemiol. 2014;49(7):1103-1109.
Fassaert T, Heijnen H, de Wit MA, Peen J, Beekman AT,
Dekker J. The association between ethnic background
and characteristics of first mental health treatment
for psychotic disorders in the Netherlands between
2001 and 2005. Soc Psychiatry Psychiatr Epidemiol.
2016;51(12):1591-1601.

Boonstra N, Sterk B, Wunderink L, Sytema S, De Haan L,
Wiersma D. Association of treatment delay, migra-
tion and urbanicity in psychosis. Eur Psychiatry.
2012;27(7):500-505.

Nerhus M, Berg AO, Haram M, Kvitland LR, Andreassen OA,
Melle 1. Migrant background and ethnic minority status as
predictors for duration of untreated psychosis. Early Interv
Psychiatry. 2015;9(1):61-65.

Khan F, Amatya B. Refugee health and rehabilitation:
challenges and response. J Rehabil Med. 2017;49(5):
378-384.

Hollander A-C, Mackay E, Sjoqvist H, Kirkbride JB,
Bédrnhielm S, Dalman C. Psychiatric care use among mi-
grants to Sweden compared with Swedish-born residents: a
longitudinal cohort study of 5 150 753 people. BMJ Glob
Heal. 2020;5(9):002471.

Anderson KK, Cheng J, Susser E, McKenzie KJ,
Kurdyak P. Incidence of psychotic disorders among first-
generation immigrants and refugees in Ontario. CMAJ.
2015;187(9):E279-E286.

Rotenberg M, Tuck A, Ptashny R, McKenzie K. The role of
ethnicity in pathways to emergency psychiatric services for
clients with psychosis. BMC Psychiatry. 2017;17(1):137
Lawson W, Johnston S, Karson C, er al. Racial differences
in antipsychotic use: claims database analysis of Medicaid-
insured patients with schizophrenia - PubMed. Ann Clin
Psychiatry. 2015;27(4):242-252.

Wang PS, West JC, Tanielian T, Pincus HA. Recent patterns
and predictors of antipsychotic medication regimens used to

Page 11 of 12

1202 ABIN G0 U0 15aNB Aq 69022 L 9/6000€6S/ | /Z/aI01E/Uado]INGZIYDS/ WO dNO"dlWaPED.//:SANY WO} PAPEO|UMOQ


https://doi.org/10.1017/S0033291720002068

D. Katsampa et al

45.

46.

47.

treat schizophrenia and other psychotic disorders. Schizophr
Bull. 2000;26(2):451-457.
Williams JC, Harowitz J, Glover J, Tek C, Srihari V. Systematic

review of racial disparities in clozapine prescribing. Schizophr
Res. 2020;224:11-18.

Garcia S, Martinez-Cengotitabengoa M, Lopez-Zurbano S,
et al. Adherence to antipsychotic medication in bipolar dis-
order and schizophrenic patients. J Clin Psychopharmacol.
2016;36(4):355-371.

Forcada I, Pera V, Cruz I, et al. Comparison of immigrant
and native-born population adherence to antipsychotic treat-
ment in a Spanish health region. Community Ment Health J.
2013;49(2):199-205.

Page 12 of 12

48.

49.

50.

Ludvigsson JF, Andersson E, Ekbom A, et al. External re-
view and validation of the Swedish national inpatient register.
BMC Public Health. 2011;11:450.

Dalman Ch, Broms J, Cullberg J, Allebeck P. Young cases
of schizophrenia identified in a national inpatient register—
are the diagnoses valid? Soc Psychiatry Psychiatr Epidemiol.
2002;37(11):527-531.

Dykxhoorn J, Hollander AC, Lewis G, Magnusson C,
Dalman C, Kirkbride JB. Risk of schizophrenia,
schizoaffective, and bipolar disorders by migrant status,
region of origin, and age-at-migration: a national cohort
study of 1.8 million people. Psychol Med. 2019;:49(14):
2354-2363.

120z AelN G0 uo 1senB Aq 6902/ 1 9/6000E6S/ L /z/1E/Uad0lINGZIYOS/WOo"dNO OIS PEDE//:SAY WO PAPEOIUMOQ



