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Abstract
Purpose Migrant status is one of the most replicated and robust risk factors for developing a psychotic disorder. This study 
aimed to determine whether migrant status in people identified as Ultra-High Risk for Psychosis (UHR) was associated with 
risk of transitioning to a full-threshold psychotic disorder.
Methods Hazard ratios for the risk of transition were calculated from five large UHR cohorts (n = 2166) and were used to 
conduct a meta-analysis using the generic inverse-variance method using a random-effects model.
Results 2166 UHR young people, with a mean age of 19.1 years (SD ± 4.5) were included, of whom 221 (10.7%) were 
first-generation migrants. A total of 357 young people transitioned to psychosis over a median follow-up time of 417 days 
(I.Q.R.147–756 days), representing 17.0% of the cohort. The risk of transition to a full-threshold disorder was not increased 
for first-generation migrants, (HR = 1.08, 95% CI 0.62–1.89); however, there was a high level of heterogeneity between 
studies The hazard ratio for second-generation migrants to transition to a full-threshold psychotic disorder compared to the 
remainder of the native-born population was 1.03 (95% CI 0.70–1.51).
Conclusions This meta-analysis did not find a statistically significant association between migrant status and an increased 
risk for transition to a full-threshold psychotic disorder; however, several methodological issues could explain this finding. 
Further research should focus on examining the risk of specific migrant groups and also ensuring that migrant populations 
are adequately represented within UHR clinics.

Keywords Migrants · Psychotic disorders · Ultra-high risk for psychosis

Introduction

Migrant status is one of the most replicated and robust risk 
factors for developing a psychotic disorder, with first- and 
second-generation migrants having at least double the risk 
for developing schizophrenia [1, 2]. One of the earliest stud-
ies to demonstrate this was by Odegaard in the 1930s, which 
showed that migrants from Norway living in the United 

States had a higher incidence of hospital admission for schiz-
ophrenia compared to those born in the United States [3]. 
Since then, it has been demonstrated that migrants to coun-
tries such as the Netherlands, Denmark, Canada, England 
and Australia have a greater risk of developing a psychotic 
disorder [4–8]. The risk of psychotic disorders also varies 
according to the country of birth, for example, in Australia, 
it has been found that migrants from specific African coun-
tries, namely Ethiopia, Kenya, Sudan and Somalia can have 
an increased risk of up to ten times that of the native-born 
population [8]. It is not yet fully understood why migrants 
have an increased risk for psychotic disorders; however, a 
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number of theories have been proposed, with the strongest 
being the experience of social adversity prior to, during and 
following migration [9]. Interestingly, a younger age at the 
time of migration is also associated with a greater risk for 
developing a psychotic disorder [10].

To gain a better understanding of this increased risk, 
the trajectory and development of psychotic disorders in 
migrant populations needs to be understood. The onset of 
a full-threshold psychotic disorder is typically preceded by 
a prodrome that can be characterized by sub-threshold psy-
chotic symptoms and a decline in functioning [11]. As the 
prodrome can only be identified retrospectively following 
the onset of a full-threshold psychotic disorder, criteria has 
been developed in order to facilitate the prospective identifi-
cation of young people who are at increased risk of develop-
ing a psychotic disorder [12–14]. A meta-analysis identified 
that 36% of young people identified as being at ultra-high 
risk for psychosis (UHR) ‘transitioned’ to a full-threshold 
psychotic disorder within a three-year period [15]. A large 
body of research over the last two decades has identified 
factors that are associated with an increased risk of transi-
tioning to a full-threshold psychotic disorder from the UHR 
stage, such as symptoms, functioning and cognition [16]. 
However, despite the abundance of research demonstrating 
that migrant have an increased risk for developing a psy-
chotic disorder, there is a relative dearth of knowledge on 
their risk in the UHR stage.

Two separate studies from the same youth mental health 
service found that migrants who were identified as UHR 
were not at an increased risk for transitioning to a full-thresh-
old psychotic disorder [17, 18]. However, both studies were 
likely to be unpowered. In a typical UHR cohort, a propor-
tion of the total cohort will be migrants and approximately 
one third of the total cohort will transition if the cohort is 
followed up for a sufficient time. Therefore, a large cohort 
would be required to determine whether UHR migrants are 
at an increased risk for transitioning to a psychotic disorder. 
Therefore, this study aimed to pool the data from five large 
international studies and determine whether there is an asso-
ciation between migrant status and risk of transitioning to a 
full-threshold psychotic disorder from UHR stage.

Methodology

Setting and sample

This study consisted of five separate cohorts including indi-
viduals identified at being ultra-high risk for psychosis. The 
Dutch Early Detection Intervention Evaluation (EDIE-NL) 
study was a randomized controlled trial of cognitive behav-
ioral therapy involving 196 UHR individuals aged 14–35 
in six sites in the Netherlands [19]. The North American 

Prodrome Longitudinal Study (NAPLS) was a longitudinal 
cohort study from eight programs in North America and it 
included 764 UHR individuals aged 12–35 years [20]. The 
NEURAPRO study consisted of 304 UHR individuals aged 
13–40 who participated in a randomized controlled trial 
on the effect of omega-3 polyunsaturated fatty acids in ten 
sites across Australia, Asia and Europe [21]. The PACE400 
cohort consisted of 416 UHR individuals aged 13–40 who 
participated in seven different research studies at the Person-
alized Assessment and Clinical Evaluation (PACE) clinic 
between 1993 and 2006 [22]. The PACE2012–2016 cohort 
consisted of 481 UHR individuals aged 15–24 who received 
care at the PACE clinic between 2012 and 2016 [17]. Alto-
gether, participants came from ten countries. A summary of 
the individual studies is presented in Table 1.

Identification of eligible datasets

Datasets of UHR/ CHR cohorts were identified as part of a 
related systematic review and the investigators of cohorts 
that included these UHR participants were contacted.

Terminology and definitions

The prodrome of a psychotic disorder can only be deter-
mined retrospectively and a number of different terms have 
been used to describe the putative prodromal state that has 
been used to prospectively identify individuals at greater risk 
for developing a psychotic disorder. The terms used include: 
Ultra-high risk for psychosis (UHR); the At-Risk Mental 
State (ARMS); Clinical High Risk for Psychosis (CHR) and 
the putative prodrome. For consistency and ease of reading, 
the term ‘Ultra-High risk for psychosis’ (UHR) will be used 
throughout this manuscript regardless of the term used in 
the original study.

Individuals were classified as first-generation migrants if 
they were born in another country to that in which the study 
was set. Second-generation migrants were defined as those 
who were born in the country in which the study was set but 
had at least one parent who was born in another country.

Criteria for determining UHR status and transition

In the EDIE-NL, NEURAPRO, PACE400 and 
PACE2012–2016 studies, the Comprehensive Assessment 
of the At-Risk Mental State (CAARMS) was used to deter-
mine UHR status and also transition [23]. In the PACE400 
study, if the CAARMS data were not available for par-
ticipants at follow-up, then the state public mental health 
records were used to determine whether transition occurred. 
In the NAPLS cohort, the Criteria of Prodromal Syndromes 
(COPS) and the Structured Interview for Prodromal Syn-
dromes (SIPS) were used to determine the presence of the 
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Clinical High Risk state [24] and transition to psychosis was 
determined using the Presence of Psychotic Symptoms cri-
teria [25]. A summary of the methodology utilized in each 
of the five studies is presented in Table 1.

Statistical analysis

To undertake the meta-analysis, the hazard ratios for the 
risk of transition were calculated from the five individual 
cohorts. There was variable time to follow-up for all indi-
viduals in each cohort and therefore, Cox regression analy-
sis was performed to determine hazard ratios for predictor 
variables. The outcome was the binary variable of ‘transi-
tion’ to psychotic disorder and the time to event was the 
number of days from the entry to study to the time of tran-
sition or last known timepoint at which it was known that 
the individual had not transitioned to a psychotic disorder. 
Three different statistical analyses were performed. In the 
first, the hazard ratios for transition were determined in the 
first-generation migrant group compared to the native-born 
populations. However, as the native-born populations also 
included the second-generation migrant population (which 
could have its own specific risk profile), a second analysis 
was performed to determine the hazard ratios for transition 
in the first-generation migrant group compared to the native-
born populations excluding the second-generation migrants. 
Finally, a third analysis was performed determining the haz-
ard ratios for transition in the second-generation migrant 
group compared to the remainder of the native-born popula-
tions. Each model was controlled for sex and age. For one of 
the cohorts (PACE2012–2016) there was no data pertaining 
to second-generation status and therefore, this cohort was 
not used in the second and third analyses. The initial sta-
tistical analysis plan had been to pool the individual data 
and analyze it as one large, combined cohort; however, as 
there was significant heterogeneity between studies, a meta-
analysis approach was deemed to be more appropriate. The 
log hazard ratios and standard errors were obtained from 
the above analysis of the individual studies and were used to 
conduct a meta-analysis using the generic inverse-variance 
method using a random-effects model. The Cox Regression 
analysis was performed in SPSS v26.0 [26] and the meta-
analysis was conducted using Review Manager (Rev Man) 
Version 5.4 [27].

Ethical approval

The cohort study consists of participants from five dif-
ferent studies, two of which were randomized controlled 
studies. Participants of the NEURAPRO trial, EDIE-NL 
trial, PACE400 study and NAPLS study provided written 
informed consent. The second cohort from the PACE clinic 
was a cohort of all young people who attended the PACE 

clinic and in order to obtain information on all individuals, 
a waiver of consent was granted by the local ethics commit-
tee (Melbourne Health HREC: project ID: F16-241). These 
studies were conducted in adherence to the 1964 Declaration 
of Helsinki and its later amendments.

Results

Description of participants

Data pertaining to 2166 individuals identified as UHR were 
obtained, with a mean age of 19.1 years (SD ± 4.5) and 
50.1% (n = 1086) were males. A total of 89.6% of the cohort 
fulfilled the criteria for the attenuated psychotic symptoms 
group, 5.4% had brief limited intermitted psychotic symp-
toms and 18.1% fulfilled the criteria for vulnerability for 
psychosis and low functioning (individuals could fulfill cri-
teria for more than one group). Two hundred and twenty-
one (10.7%) young people were first-generation migrants. Of 
the 1843 participants who were native-born, there were data 
available for 77.6% (N = 1430) regarding second-generation 
migrant status and it was found that 22.9% (N = 365) of this 
group were second-generation migrants. A description of the 
participants is presented in Table 2.

Migrant status and transition to psychosis

Over a median follow-up time of 417  days (I.Q.R. 
147–756 days), 357 individuals were found to have tran-
sitioned to a full-threshold psychotic disorder, represent-
ing 17.0% of the total cohort. A total of 16.7% (N = 37) of 
first-generation migrants were known to have transitioned 
to a full-threshold psychotic disorder within the follow-
up period, while 21.6% (N = 79) of the second-generation 
migrants transitioned. The hazard ratios for the risk of tran-
sition in each individual cohort are presented in Table 3. 

Meta‑analysis

In the meta-analysis, the hazard ratio for the risk of tran-
sition in first-generation migrants compared to the native-
born populations was 1.08 (95% CI 0.62–1.89) and when the 
second-generation migrants were removed from the native-
born population group, the hazard ratio was 1.16 (95% CI 
0.46–2.88). The hazard ratio for the risk of transition in 
second-generation migrants compared to the remainder of 
the native-born population was 1.03 (95% CI 0.70–1.51). 
The results of the three meta-analyses models are presented 
in Table 4.



Discussion

Summary of findings

In this meta-analysis that included participants from a 
large number of international sites, no statistically sig-
nificant association was found between UHR status and an 
increased risk for transition to a full-threshold psychotic 
disorder. However, there was considerable heterogene-
ity between studies and migrants were also considered as 
a homogenous group, which are both limitations to this 
meta-analysis.

Possible explanations for the findings

These findings are intriguing and counter-intuitive, as it 
is well established that migrants are at an increased risk 
of developing a psychotic disorder; therefore, it would 
be expected that there would either be a higher rate of 
migrants identified as UHR or that they have an increased 
risk for transition. It does need to be highlighted that the 
hazard ratios were in the direction of an increased risk 
for transition in migrants; interestingly, when second-
generation migrants were removed from the comparison 
group, the risk for transition in first-generation migrants 
increased from 1.08 to 1.16, although both findings were 
not statistically significant.

There are several possible explanations for these find-
ings. First, migrants may be less likely to be identified 
as being UHR and hence they will be under-represented 
in the UHR clinics and this was demonstrated in one of 
the cohorts included in this study [17]. Considering that 
this population is over-represented in the first episode of 
psychosis cohorts, it would likely mean that migrants are 
more likely to enter these clinics directly. This is a likely 
explanation, considering that migrants are more likely to 
be unfamiliar with the local mental health services and 
have more barriers to enter care [28], and it is known 
that migrants have longer delays to treatment. This study 
demonstrated that migrants have a similar rate of transi-
tion to the native-born population and yet migrants are 
over-represented in first episode cohorts. Another expla-
nation for the findings of this study is the possibility of a 
selection bias within the cohorts. In research studies, pro-
ficiency in the host language is often an inclusion criterion 
and considering that some migrants may only exclusively 
speak their native language, it is possible that migrants 
are under-represented within research studies. This is a 
distinct possibility in the current study, as a number of 
the studies were controlled trials, which generally include 
this criterion. Furthermore, it needs to be considered that 

Table 2   Characteristics of participants

* Data were available for 85.9% of cohort in regards to APS, BLIPS
and vulnerability and functioning groups and for 35.3% in regards to
Schizotypal personality disorder
** Data available for 95.3% of cohort in regards to migrant status and 
there was information on 77.6% of the native-born population group 
on second-generation migrant status

Total 
cohort

Sex N %
 Male 1086 50.1
 Female 1080 49.9

Mean SD
Age 19.1 4.5
Cohort N %
 EDIE-NL 201 9.3
 NAPLS 764 35.3
 NEURAPRO 304 14.0
 PACE400 416 19.2
 PACE2012–2016 481 22.2

Place of Recruitment
 Australia (Melbourne) 1003 46.3
 Australia (Sydney) 11 0.5
 Austria (Vienna) 72 3.3
 Canada (Calgary, Alberta) 151 7.0
 Denmark (Copenhagen) 15 0.7
 Germany (Jena) 36 1.7
 Hong Kong 11 0.5
 Netherlands (Amsterdam) 67 3.0
 Netherlands (Friesland) 29 1.3
 Netherlands (Leiden) 24 1.1
 Netherlands (The Hague) 90 4.2
 Netherlands (Utrecht) 2 0.1
 Singapore 15 0.7
 Switzerland (Basel) 9 0.4
 Switzerland (Zurich) 13 0.6
 USA (Atlanta, Georgia) 89 4.1
 USA (Boston, Massachusetts) 55 2.5
 USA (Chapel Hill, North Carolina) 91 4.2
 USA (Long Island, New York) 85 3.9
 USA (Los Angeles, California) 108 5.0
 USA (New Haven, Connecticut) 94 4.3
 USA (San Diego, California) 91 4.2
 Missing 5 0.2

UHR criteria*
 Attenuated psychotic symptoms 1668 89.6
 Brief Limited Intermittent Psychotic symptoms 101 5.4
 Vulnerability and low functioning 337 18.1
 Schizotypal 75 9.8

Migrant status**
 First-generation migrant 221 10.7
 Native-born 1843 89.3
 Second-generation migrants within native-born group 365 25.5



these findings are indeed ‘true’ and it may be the case that 
migrants are less likely to experience a prodrome or have 
a shorter prodrome and, therefore, present directly with a 
first episode of psychosis.

There are also two methodological issues that need to 
be considered when interpreting the results. The first is 
that in each of the individual studies, migrants were group 
together, implying that they are a homogenous group, 
when this is unlikely to be the case. Migrants can broadly 
consist of economic migrants, those looking for opportu-
nities in another country or those may be seeing asylum. 
Those seeking asylum are known to have an increased 
risk for developing a psychotic disorder [29], however 
their risk for transition may not have been observed if 
the ‘economic migrants’ had a similar risk to the native-
born population and thereby diluted the risk of the overall 
migrant group. Unfortunately, we did not have data as to 

whether migrants were seeking asylum or refugees in the 
individual cohorts. The other methodological issue that 
needs to be considered is that there was considerable het-
erogeneity between studies (> 50% in each meta-analysis). 
As can be observed in Table 4, some studies identified that 
migrants had an increased risk of transition, while others 
found a reduced risk. As we know, migrants from differ-
ent countries have different risk profiles, for example, in 
Australia, migrants from certain African countries have an 
inflated risk while migrants from certain Asian countries 
have a reduced risk [8]. Unfortunately, we did not have 
data pertaining to which countries migrants came from 
and it is possible that the risk of transition is related to the 
country of origin and the destination country and again by 
combining the migrant groups together, the risk in specific 
migrant groups was not identified.

Table 3   Risk of transition in 
each individual cohort

Transitioned Did not 
transition

aHR 95% CI p

N % N %

Risk in first-generation migrant group compared to native-born population
 EDIE-NL Native-born 23 13.5 147 86.5

First-generation migrant 9 30.0 21 70.0 2.33 1.02–5.31 0.045
 NAPLS Native-born 84 12.2 607 87.8

First-generation migrant 9 14.1 55 85.9 1.19 0.60–2.39 0.62
 NEURAPRO Native-born 39 14.4 232 85.6

First-generation migrant 0 0 26 100 –
 PACE400 Native-born 100 32.7 206 67.3

First-generation migrant 6 15.8 32 84.2 0.44 0.19–1.01 0.05
 PACE2012-16 Native-born 74 18.3 330 81.7

First-generation migrant 13 20.6 50 79.4 1.09 0.59–2.03 0.78
Risk in first-generation migrant group compared to native-born population excluding second-generation 

migrants (SGM)
 EDIE-NL Native-born (excl SGM) 13 11.5 100 88.5

First-generation migrant 9 30.0 21 70.0 3.00 1.16–7.77 0.02
 NAPLS Native-born (excl SGM) 76 12.5 530 87.5

First-generation migrant 9 14.1 55 85.9 1.18 0.58–2.36 0.65
 NEURAPRO Native-born (excl SGM) 26 14.1 159 85.9

First-generation migrant 0 0 26 100 –
 PACE400 Native-born (excl SGM) 46 28.7 114 71.3

First-generation migrant 6 15.8 32 84.2 0.46 0.20–1.09 0.08
Risk in second-generation migrant group compared to rest of native-born population
 EDIE-NL Rest of native-born pop 13 11.5 100 88.5

Second-generation migrant 10 17.5 47 82.5 1.56 0.63–3.87 0.3430
 NAPLS Rest of native-born pop 76 12.5 530 87.5

Second-generation migrant 8 9.4 77 90.6 0.74 0.36–1.54 0.42
 NEURAPRO Rest of native-born pop 26 14.1 159 85.9

Second-generation migrant 13 15.1 73 84.9 1.31 0.66–2.61 0.45
 PACE400 Rest of native-born pop 46 28.7 114 71.3

Second-generation migrant 48 35.0 89 65.0 1.16 0.77–1.74 0.47



Psychosis as a continuum

Psychosis can be considered to exist on a continuum, with 
asymptomatic individuals or those experiencing sub-clinical 
psychotic symptoms at one end, and those with a full-thresh-
old psychotic disorders such as schizophrenia at the other 
end of the spectrum. This postulates that the same psychotic 
symptoms present in psychosis can be seen in non-clinical 
populations [30] and it has been proposed that environmen-
tal risk factors should have an impact across this continuum. 
Indeed, it has been found that migrants are more likely to 
experience sub-clinical psychotic symptoms (often referred 
to as psychotic-like experiences or psychotic experiences) 
in Australia [31], Italy [32] and the UK [33]. Therefore, it is 
curious that migration would be a risk factor at both ends of 
the proposed continuum of psychosis and not in the prodro-
mal stage of a psychotic disorder.

Clinical and research implications

One of the potential limitations to this study is that migrants 
may not be identified in the UHR or putative prodromal 
state. Therefore, it should be considered whether UHR 
cohorts should mirror FEP cohorts, i.e., have similar demo-
graphic characteristics and what effect this ‘enrichment’ 
of the cohort may have on transition rates. For example, 
females tend to be over-represented in UHR cohorts [34], 
yet males are over-represented in FEP cohorts of similar 
age groups [35]. Transition rates are declining within UHR 
cohorts and one of the hypotheses is that cohorts are being 
‘diluted’ with individuals who are at lower risk of progress-
ing to a full-threshold psychotic disorder. Future research 
could adjust the UHR criteria or employ strategies to iden-
tify UHR cases in such a way to ensure that migrants are 
appropriately represented.

Table 4   Meta-analysis for risk of transition in first (models 1 and 2)- and second (model 3)-generation migrants

Study Log HR SE Weight (%) HR 95% CI

Model 1 (FGM vs native-born)
 EDIE-NL 0.845 0.421 22.5 2.33 1.02–5.31
 NAPLS 0.177 0.355 26.3 1.19 0.60–2.39
 NEURAPRO − 13.224 345.40 0 0
 PACE2012-16 0.089 0.316 28.7 1.09 059–2.03
 PACE400 − 0.823 0.422 22.5 0.44 0.19–1.00
 Total, Tau2 = 0.18, 
I2 = 50%

1.08 0.62–1.89

Model 2 (FGM vs native-SGM)
 EDIE-NL 1.101 0.485 30.8 3.01 1.16–7.78
 NAPLS 0.162 0.356 36.4 1.18 0.59–2.36
 NEURAPRO − 13.242 362.387 0 0 -
 PACE400 − 0.771 0.438 32.8 0.46 0.20–1.09
 Total, Tau2 = 0.47, 
I2 = 64%

1.16 0.46–2.88

Model 3 (SGM vs remainder native)
 EDIE-NL 0.46 0.463 12.7 1.58 0.64–3.93
 NAPLS − 0.3 0.028 40.9 0.74 0.70–0.78
 NEURAPRO 0.269 0.352 17.9 1.31 0.66–2.61
 PACE400 0.148 0.207 28.5 1.16 0.77–1.74
 Total, Tau2 = 0.10, 
I2 = 69%

1.03 0.70–1.51



Strengths and limitations

The strengths of this study include the large sample size and 
the use of well-validated and reliable instruments to identify 
the outcome of transition. However, the findings need to 
be considered within the limitations. First, migrants were 
classified in a dichotomous manner (migrant/non-migrant) 
resulting in economic migrants being grouped together with 
migrants who were forced to seek asylum and it is likely that 
these groups would have had different experiences migrating 
and settling into the new country. Second, a large propor-
tion of the cases came from one site (Melbourne, Australia), 
which could limit the representativeness. Third, in each of 
the individual studies, the time at presentation or entry to the 
specific study was used as the beginning of the time period 
for the Cox regression; however, it is likely that individu-
als would have experienced attenuated psychotic symptoms 
prior to this and for some, these may have been long periods 
Therefore, this starting point in the analysis is arbitrary and 
does not reflect the actual exposure periods. Finally, only 
one outcome (transition) was measured and while this is a 
critical outcome to examine, it is now recognized that UHR 
cohorts are susceptible to a range of negative outcomes, 
such as poor functioning, persistent attenuated psychotic 
symptoms and non-psychotic disorders, and these were not 
examined in the meta-regression.

Conclusions

This meta-analysis did not find an association between 
migrant status and an increased risk for transitioning to a 
full-threshold psychotic disorder compared to the native-
born population who have been identified as UHR. There is 
a need for research examining whether young migrants are 
more or less likely to be identified as being UHR compared 
to the native-born populations and if found to be the case, 
then strategies should be employed to ensure migrants are 
appropriately represented within these clinical services.
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