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Background. There are striking global inequities in our knowledge of the incidence, aetiology, and outcome of psychotic
disorders. For example, only around 10% of research on incidence of psychotic disorders originates in low- and middle-
income countries. We established INTREPID I to develop, implement, and evaluate, in sites in India (Chengalpet),
Nigeria (Ibadan), and Trinidad (Tunapuna-Piarco), methods for identifying and recruiting untreated cases of psychosis,
as a basis for investigating incidence and, subsequently, risk factors, phenomenology, and outcome. In this paper, we
compare case characteristics and incidence rates across the sites.

Method. In each site, to identify untreated cases of psychoses in defined catchment areas, we established case detection
systems comprising mental health services, traditional and spiritual healers, and key informants.

Results. Rates of all untreated psychoses were 45.9 (per 1 00 000 person-years) in Chengalpet, 31.2 in Ibadan, and 36.9 in
Tunapuna-Piarco. Duration of psychosis prior to detection was substantially longer in Chengalpet (median 232 weeks)
than in Ibadan (median 13 weeks) and Tunapuna-Piarco (median 38 weeks). When analyses were restricted to cases with
a short duration (i.e. onset within preceding 2 years) only, rates were 15.5 in Chengalpet, 29.1 in Ibadan, and 26.5 in
Tunapuna-Piarco. Further, there was evidence of age and sex differences across sites, with an older average age of
onset in Chengalpet and higher rates among women in Ibadan.

Conclusion. Our findings suggest there may be differences in rates of psychoses and in the clinical and demographic
profiles of cases across economically and socially distinct settings.
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Introduction

Our understanding of the rate at which psychotic dis-
orders occur in populations has changed in the past 10
years. In contrast to what was previously assumed,
there is now strong evidence that the incidence of
schizophrenia and other psychoses varies across geo-
graphical areas and social groups (McGrath et al.

2004; Fearon & Morgan, 2006; Kirkbride et al. 2006).
This is important because understanding the origins
of these variations may provide clues to aetiology, in
particular to the kinds of environments that increase
or decrease risk for disorder. Largely as a consequence
of this, there has been an upsurge of research on
(socio-) environmental factors (e.g. Morgan et al.
2008; Van Os et al. 2010), much of it suggesting that
fragmented neighbourhoods (Allardyce et al. 2005;
Zammit et al. 2010), disadvantaged social statuses
(Bourque et al. 2011; Morgan et al. 2014a, b), and nega-
tive interpersonal experiences (Varese et al. 2012;
Morgan et al. 2014c) are associated with risk of psych-
otic disorders – findings which mirror those from
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much earlier work (e.g. Faris & Dunham, 1939;
Hollingshead & Redlich, 1958). What is remarkable
about this research is that it has been conducted in a
relatively narrow range of settings, i.e. select centres
in high-income countries. It is only a slight exagger-
ation to say that we know nothing about rates of
psychotic disorders in the rest of the world. For ex-
ample, even in the WHO Ten Country study
(Jablensky et al. 1992) the data were sufficient to
allow estimates of incidence in only one low- and
middle-income country (India). While this remains
the case, our understanding of how environments
and experiences over the life-course impact on risk
and shape the varied manifestations and outcomes of
psychotic disorders will be partial.

Incidence studies in other places

To clarify the extent and nature of existing findings
from incidence studies of psychotic disorder outside,
geographically, of North America, Europe, and
Australasia, we conducted a review of the relevant lit-
erature, first drawing from the review by McGrath et al.
(2004) and then repeating this to cover the period since
(i.e. 1 January 2002–31 December 2014).

We identified 14 studies (eight from McGrath et al.
2004, six from our search) spread across a wide range
of geographical settings (Table 1). In only one country
(Surinam) was there more than one study and a major-
ity (7/12 that provided information) included fewer
than 100 cases. Reported incidence rates varied.
However, there were no discernible patterns by geo-
graphical area and there was considerable heterogen-
eity in the methods and quality of the studies
included, making direct comparisons difficult and lim-
iting what can be inferred about the reasons for vari-
ation. For example, there was little consistency in
methods for case detection, in age groups covered,
and in symptomatic and diagnostic inclusion criteria
and assessment. All these aspects of study design
influence the number of cases counted and thereby
estimated incidence rates. Most importantly, in settings
where mental health services are relatively under-
developed or where access is limited, studies that
rely solely on such services inevitably produce biased
estimates of incidence. Only six of the 14 studies
included in our review attempted to extend case-
finding beyond mental health services; in none is any
information given about how many cases, if any, were
detected through non-mental health service sources.

Aims

INTREPID I is a feasibility study. Our aim was to de-
velop, implement, and evaluate, in three sites in
India, Nigeria, and Trinidad, methods and strategies

for identifying and recruiting untreated cases of psych-
osis (i.e. untreated at start of periods of case detection),
as a basis for investigating incidence and, subsequent-
ly, risk factors (within a case-control design), phenom-
enology, and course and outcome (Morgan et al. 2015).
Here we report on the implementation of and results
from case-finding, in particular focusing on: (a) the
sources through which cases were identified, (b) clinic-
al and demographic profiles of included cases, and (c)
incidence rates of untreated psychoses of both long (i.e.
>2 years) and short (i.e. <2 years) duration.

Method

INTREPID I is a population-based programme
designed to implement and evaluate methods for iden-
tifying, assessing, and following untreated cases of
psychosis and controls in three sites: Chengalpet
(near Chennai), India; Ibadan South East and Ona
Ara, Nigeria; and Tunapuna-Piarco, Trinidad
(Morgan et al. 2015). This programme is, in part,
designed to investigate psychoses in the regions and
countries from which the majority of migrants to the
UK originate, and this primarily determined the choice
of countries. The specific sites were chosen to ensure
they contained a mix of urban and rural areas.

Sites and populations at risk

The sites included in INTREPID I are economically, so-
cially, and culturally diverse (Morgan et al. 2015;
Supplementary Table S1). All are in countries that
have experienced recent periods of rapid economic
growth and urbanization. However, rates of poverty,
literacy, and life expectancy differ. In Nigeria, for ex-
ample, an estimated 68% live in poverty (i.e. on <
$1.25 per day), compared with around 32% in India
and 4% in Trinidad. Life expectancy is also much
lower in Nigeria (52 years) than in India (66 years)
and Trinidad (70 years). This noted, data on these
developmental markers are not available at site level
and, given inevitable within-country variations, this
means caution is needed in generalizing findings
from our study to the country level. In each site,
geographically demarcated catchment areas were
defined (Supplementary Table S2). In Chengalpet and
Tunapuna-Piarco, case-finding was conducted over a
7-month period and in Ibadan over a 6-month period.
A 6-month period of case detection was set at the out-
set, on the basis that this would enable us to identify a
sufficient number of cases to evaluate feasibility.
Resources allowed us to extend case-finding for 1
month in Chengalpet and Tunapuna-Piarco.
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Table 1. Studies of incidence of psychosis in countries outside of North America, Europe, and Australasiaa

Site Reference
Study
date(s) Age, years

Diagnostic
group(s)b Case-findingc

Population
at riskd

Years
at risk

No. of
cases

Incidence
ratese

Level of
developmentf

Beijing, China* Yucun et al. (1987) 1974–1979 515 Schizophrenia
(unclear)

Community
survey

∼1 90 000 5 Not
specified

11.0 Upper
middle

Singapore* Tsoi & Chen (1979) 1975 10–80 Schizophrenia
(clinical)

First
admission

17 88 945 1 660 29.3 High

Chandigarh,
India*

Jablensky et al. (1992);
Wig et al. (1993)

1978–1980 15–54 Schizophrenia
(research)

First contact + 2 05 786 urban 2 155 38.0 Broad Lower
middle61 642 rural 2 54 9.0 Narrow

2 44.0 Broad
2 12.0 Narrow

Greenland* Lynge & Jacobsen
(1995)

1980–1983 15–34g Schizophrenia
(clinical)

First
admission

39 012 3 37 31.6 High

Madras, India* Rajkumar et al. (1993) 1987–1988 515 Schizophrenia
(research

Community
survey

25 661 1 15 58.5h Lower
middle

Jamaica* Hickling &
Rodgers-Johnson
(1995)

1992 15–54 Schizophrenia
(research)

First-contact 13 50 000 1 317 23.6 Broad Upper
middle20.9 Narrow

Surinam Hanoeman et al. (2002) 1992–1993 15–54 Schizophrenia
(clinical)

First
admission

2 26 692 2 73 16.8i Upper
middle

Trinidad* Bhugra et al. (1996) Not
specified

15–54 All psychoses
(research)

First contact + 2 14 048 1 56 26.2 All High
21.5 Broad
15.9 Narrow

Barbados* Mahy et al. (1999) 1995 18–54 All psychoses
(research)

First contact + 1 42 000 1 50 35.2 All High
31.7 Broad
28.2 Narrow

Taiwan Chien et al. (2004) 1997–2001 515 Schizophrenia
(clinical)

Insurance
register

1 32 824 5 419 63.1 High

Surinam Selten et al. (2005) 2002–2003 15–54 Schizophrenia
(research)

First-contact + Not given 1 64 17.7i Upper
middle

Sao Paulo, Brazil Menezes et al. (2007) 2002–2004 18–64 All psychoses
(research)

First contact 9 26 081 2.5 367 15.8 Upper
middle

Israel Kodesh et al. (2012) 2003–2009 Not
specified

Schizophrenia
(clinical)

Case register Not given 6 Not given 50.0 High

Incidence
of

psychoses
in

diverse
settings,IN
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Detection systems

We established extensive case detection systems in each
site, tailored to the local healthcare systems, that incor-
porated all mental health providers (public and private,
including psychiatrists and mental health nurses), the
major spiritual and traditional healers, and a network
of key informants (including primary-care doctors and
nurses) (Morgan et al. 2015). We further provided all
staff, healers, and informants with training and infor-
mation materials on psychoses (developed from qualita-
tive studies in each site; Cohen et al. unpublished data)
to ensure a shared understanding of the problems and
behaviours of interest. In Chengalpet, this system was
augmented by locating five research workers within
the local communities to periodically approach local
residents at communal meeting points (where groups
of residents would often congregate) to enquire about
possible cases.

Inclusion and exclusion criteria

Our inclusion and exclusion criteria were identical to
those used in the UK AESOP study (Kirkbride et al.
2006), which in turn were based on those used in the
WHO Ten Country study (Jablensky et al. 1992), i.e. in-
clusion criteria: age 18–64 years; resident in catchment
area at time of case detection; evidence of psychotic
symptoms or experiences in past 12 months; not trea-
ted with antipsychotics for 3 continuous months
prior to the start of recruitment. Exclusion criteria: evi-
dence of psychotic symptoms precipitated by an or-
ganic cause; central nervous system disease; transient
psychotic symptoms resulting from acute intoxication.

These criteria were purposefully broad (i.e. all psych-
oses without substantive treatment with antipsychotic
medication prior to the start of the study), and, follow-
ing most previous studies, did not specify a limit on the
length of psychosis prior to detection. However, for
analyses, we did distinguish cases with long (i.e. >2
years) and short (i.e. <2 years) duration of psychosis.
In studies in the UK (e.g. AESOP), over 80% of cases
included in incidence samples have a duration of un-
treated psychosis of <2 years (Morgan et al. 2006). Our
short duration group, then, was defined to be as com-
parable as possible to previous studies in settings with
more developed and accessible mental health services.

Case ascertainment and data collection

In the study periods in each site, we identified all those
aged 18–64 years who presented to mental health ser-
vices or spiritual and traditional healers or who were
known to key informants (including primary-care doc-
tors and nurses) and who met our inclusion criteria.
Using the terminology from Table 1, this case-findingT
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strategy is first-contact +, i.e. screening of all mental
health services for first contact cases, plus efforts to go
beyond this to include healers and informants. A team
of researchers in each site was responsible for checking,
on at least a weekly basis, with all providers, healers,
and informants. All potential cases were screened for in-
clusion using the Screening Schedule for Psychosis
(Jablensky et al. 1992). Information on sociodemo-
graphics and past and current symptoms and health
service contacts and treatment on all those who passed
the screen was collated from potential cases, informants,
and clinical records (where available) using translated
versions of the MRC Sociodemographic Schedule
(Mallett, 1997), the WHO Personal and Psychiatric
History Schedule (PPHS; WHO, 1993), and the
Schedules for Clinical Assessment in Neuropsychiatry
(SCAN; WHO, 1992). This information was used to de-
termine inclusion and diagnosis.

All researchers in each site underwent extensive
training throughout the project in inclusion and exclu-
sion criteria and in each assessment that comprised:
face to face training; online training materials (http://
www.intrepidresearch.org/training); and ongoing
supervision from site PIs (R.T., O.G., G.H.). For all rele-
vant instruments we conducted inter-rater reliability
exercises. Researchers in each site independently
rated videos of assessments (http://www.intrepidre-
search.org/training) and ratings by each pair of
researchers were compared by calculating kappa statis-
tics. These indicated moderate (range 0.41–0.60) to
good (range 0.61–0.80) agreement among raters across
all sites. Diagnoses were determined by consensus
(Kirkbride et al. 2006). In each site, researchers pre-
sented information from clinical interviews and,
where available, clinical notes to the research team
and PIs. On the basis of this, and ensuing discussions,
consensus diagnoses were agreed.

Leakage

In each site, at the end of case recruitment we con-
ducted leakage studies to identify any possible cases
meeting our inclusion criteria who may have been
missed. This involved researchers systematically
checking, where possible, new admissions ledgers
and registers for in-patient and out-patient services
and, as appropriate, completing final checks with heal-
ers and informants.

Analysis

Incidence rates are expressed per 1 00 000 person-years
at risk. Direct standardization was used to estimate sex
and age-standardize rates across sites using the World
(WHO 2000–2015) Standard Population (http://seer.
cancer.gov/stdpopulations/world.who.html). To examine

variations in incidence, incidence rate ratios were
modelled using Poisson regression to adjust for sex
and age.

Ethical standards

The authors assert that all procedures contributing to
this work comply with the ethical standards of the rele-
vant national and institutional committees on human
experimentation and with the Helsinki Declaration of
1975, as revised in 2008.

Results

In each catchment area we screened large numbers of
potential cases during the periods of case identification
(Chengalpet 480, Ibadan 559, Trinidad 117). The major-
ity were not eligible, primarily because of prior treat-
ment or residence outside of the catchment areas,
and we had insufficient information to determine eligi-
bility on a small number (Chengalpet 18, Ibadan 0,
Tunapuna-Piarco 9). From those screened, we iden-
tified 147 cases who met our inclusion criteria
(Chengalpet 64, Ibadan 48, Tunapuna-Piarco 35) (see
flow charts in the supplementary material). There
were marked differences between sites in the sources
through which cases were identified, reflecting differ-
ences in the structure of local healthcare systems
(Morgan et al. 2015). In Tunapuna-Piarco, over 90%
were identified through mental health services; in
Ibadan around half were identified through services
and around half through spiritual and traditional heal-
ers; and in Chengalpet, around 90% were identified
through non-providers (i.e. key informants and local
residents) (Supplementary Table S2).

Clinical and demographic characteristics

In Chengalpet and Tunapuna-Piarco, roughly half the
cases received a diagnosis of schizophrenia (ICD-10,
F20.X) and half of another psychotic disorder (e.g. de-
lusional disorder, bipolar disorder with psychotic
symptoms, etc.). By contrast, almost 90% of cases in
Ibadan received a diagnosis of schizophrenia. In
Chengalpet, duration of psychosis prior to detection
(median, 232 weeks) was longer than in both Ibadan
(median 13 weeks) and Tunapua-Piarco (median 38
weeks). Following onset, almost half the cases in
Tunapuna-Piarco first sought or received help from a
mental health professional and, by the point of inclu-
sion in the study, over 90% had had a contact with a
mental health professional. This contrasts with
Chengalpet and Ibadan, where a majority first sought
or received help from a spiritual or traditional healer
and, at point of inclusion, around a third in each site
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had had no contact with a mental health professional
(Supplementary Table S3).

The cohort in Chengalpet was older (mean age 39.8
years) at detection than in both Ibadan (mean age 31.0
years) and Tunapuna-Piarco (mean age 33.4 years).
This, however, was mainly a reflection of differences
in duration of psychosis prior to detection; when age
of onset was considered, the evidence for differences
in age of onset was weaker (mean age of onset:
Chengalpet 33.8, Ibadan, 30.3, Tunapuna-Piarco, 31.6;
p = 0.150). The gender distributions also differed.
There were more women in Ibadan (68.8%) and in
Chengalpet (56.2%) and fewer women in Tunapuna-
Piarco (42.9%). In Chengalpet (but not Ibadan or
Tunapuna-Piarco), these proportions were reversed
for cases with schizophrenia (i.e. fewer women,
43.2%) (Supplementary Table S3).

Incidence rates of untreated psychoses

The overall age and sex-standardized rates of all un-
treated psychoses were 45.9 in Chengalpet, 31.2 in
Ibadan, and 36.9 in Tunapuna-Piarco, with no strong
evidence that these rates varied by more than chance,
i.e. Ibadan v. Chengalpet [incidence rate ratio
(IRR) 0.82, 95% confidence interval (CI) 0.56–1.19],
Tunapuna-Piarco v. Chengalpet (IRR 0.83, 95% CI
0.55–1.25) (Table 2, Fig. 1a). This was also the case
for schizophrenia, i.e. no strong evidence of variation.
There was, however, some evidence that the rate of
other psychoses was lower in Ibadan compared with
the other sites, e.g. Ibadan v. Chengalpet (IRR 0.20,
95% CI 0.08–0.51).

When we restricted the analyses to only those with a
short duration of psychosis, there was more evidence
of variations. For example, the overall age- and sex-
standardized rates, compared with Chengalpet [inci-
dence rate (IR) 15.5], were higher in Ibadan (IR 29.1,
IRR 2.06, 95% CI 1.25–3.41) and Trinidad (IR 26.5,
IRR 1.73, 95% CI 0.98–3.05) (Table 2, Fig. 1b). These dif-
ferences were mainly in rates of schizophrenia, i.e.
Ibadan v. Chengalpet (IRR 3.66, 95% CI 1.92–6.97)
and Tunapuna-Piarco v. Chengalpet (IRR 1.84, 95%
CI 0.85–3.98). Nonetheless, the lower rate of other
psychoses in Ibadan was still, to some extent, evident
when restricted to short duration cases, e.g. Ibadan v.
Chengalpet (IRR 0.37, 95% CI 0.12–1.16).

Sex- and age-specific incidence rates

Given that the number of cases in each site was rela-
tively small, it is difficult to make confident inferences
regarding patterns of incidence by sex or age. Still, for
completeness, analyses by sex and age are provided in
Supplementary Tables S4–S6 and Supplementary Figs
S1 and S2.

Tentatively, in Chengalpet and Tunapuna-Piarco
there was no evidence of sex differences in rates of all
psychoses [women v. men: Chengalpet (IRR 1.33, 95%
CI 0.81–2.17); Tunapuna-Piarco (IRR 0.75, 95% CI
0.39–1.47)]. However, when stratified by diagnosis,
there was some evidence that the rate of other psych-
oses was higher in women in Chengalpet (IRR 2.94,
95% CI 1.24–6.95). In Ibadan there was some evidence
that overall rates were higher in women (IRR 1.97,
95% CI 1.07–3.63); this broadly held for schizophrenia
(IRR 1.67, 95% CI 0.89–3.12). When analyses were
restricted to those with a short duration of psychosis,
these patterns were broadly the same (Supplementary
Table S3). Finally, and more tentatively still, our data
suggest age-specific rates in Ibadan and Tunapuna-
Piarco broadly follow what has been previously
reported, i.e. peak during 20s with a decline thereafter,
but not in Chengalpet, where rates were more consist-
ent through to mid-40s (Supplementary Tables S4 and
S5; Supplementary Figs S1 and S2).

Leakage studies

From the leakage studies we identified a further 21 pos-
sible cases (Chengalpet 9, Ibadan 4, Tunapuna-Piarco 8),
suggesting upwards of between 8% and 18% of cases
were missed in each site. Due to limited information
available on these individuals, we did not include
them in the analyses above. However, they do provide
a basis for estimating the upper range for incidence
rates in each site (Supplementary Table S7).

Discussion

We identified more cases in each catchment area than
anticipated and our estimated incidence rates are at
the upper end of those reported in previous studies
(McGrath et al. 2004). This allowed us to examine in
more detail than anticipated variations within and
among sites in the clinical and demographic character-
istics of cases and rates of disorder. We found that: (a)
in Chengalpet and Ibadan, most cases were identified
outside of mental health services and, at point of ascer-
tainment, around a third in each of these sites had not
had any contact with a health professional; (b) age of
onset was older and duration of psychosis was longer
in Chengalpet; and (c) the incidence of short duration
psychosis was higher in Ibadan and Tunapuna-Piarco
than Chengalpet, with this being most marked for
schizophrenia in Ibadan.

Methodological issues

Before considering these findings further, a number of
methodological issues need to be addressed. First,
while the number of cases included in each site is
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similar to – and in many instances higher than – the
numbers that have formed the basis for other reports,
they are nonetheless relatively small. The study was
primarily designed to evaluate feasibility and was
not powered to test hypotheses concerning, for ex-
ample, differences in rates of disorder among sites.
Consequently, our data on the clinical and demo-
graphic characteristics of cases and our estimates of in-
cidence rates and rate ratios are imprecise and
necessarily tentative.

Second, we cannot exclude the possibility that – des-
pite our efforts to extend case-finding beyond profes-
sional mental health services – we still missed cases.
Our case detection systems in each site were not com-
plete. For example, in Chengalpet we could only cover
the major healing sites known to provide care for those
with a mental disorder and, even then, consistently
engaging with them was difficult, in part due to lack
of trust (Morgan et al. 2015). To address this in
Chengalpet, we incorporated an additional strategy
of approaching local residents at communal meeting
points to supplement case-finding. This identified a
large number of cases with a long untreated disorder
[i.e. 15 (50%) of cases identified via this strategy had
a duration of >2 years] and it may be that these cases
were missed in other sites, a possibility hinted at by
differences in duration of disorder among sites (espe-
cially the short duration in Ibadan). Consequently,
some of the differences observed between Chengalpet
and the other sites may be a function of this methodo-
logical difference. (Because of this, we now plan to
incorporate a similar strategy into case-finding in the

other sites in the next stage of our programme.)
Related to this, the relatively low proportion of cases
in Ibadan with a non-schizophrenia diagnosis may be
due to our having missed cases with, for example, af-
fective psychoses. Further, our leakage studies found
additional possible cases in each site. The proportion
of possible leakage cases identified, however, was in
line with the proportions in other studies (e.g.
AESOP, 13%; Kirkbride et al. 2006). Still, that cases
were very likely missed underscores the importance
of conducting longer term programmes in which case
detection systems develop and consolidate, as trust
and familiarity increases.

Finally, our inclusion criteria were purposefully
broad and in particular did not limit inclusion on the
basis of duration of psychosis. This is in line with
most previous studies, including AESOP (Kirkbride
et al. 2006) and the WHO Ten-Country study
(Jablensky et al. 1992), and this approach has the ad-
vantage of, ultimately, enabling samples to be subdi-
vided by duration to examine whether and how this
influences findings, which is indeed what we did.
However, it is still important to keep this issue at the
forefront when comparing findings across samples
and studies. For example, in this study Chengalpet
had the highest rates when all cases were included
and the lowest rates when only those with a short dur-
ation were included. Indeed, this issue raises funda-
mental questions about how to estimate incidence
rates in different settings. In the UK, for example,
where mental health services are well developed and
widely available and where over 80% of those included

Table 2. Age and sex standardized rates of all and of short duration psychosis

Person-years
at risk

All
cases Ratea 95% CI IRR 95% CI

Short
duration
cases Ratec 95% CI IRRb 95% CI

All psychoses
Chengalpet 1 48 961 64 45.9 34.5–57.3 1.00 – 23 15.5 9.1–22.0 1.00 –
Ibadan 1 35 240 48 31.2 22.2–40.3 0.82 0.56–1.19 45 29.1 20.4–37.8 2.06 1.25–3.41
Tunapuna 98 260 35 36.9 24.6–49.1 0.83 0.55–1.25 25 26.5 16.1–36.9 1.73 0.98–3.05

Schizophrenia
Chengalpet 1 48 961 37 27.2 18.3–36.0 1.00 – 12 8.3 3.6–13.1 1.00 –
Ibadan 1 35 240 43 27.5 19.1–36.0 1.29 0.83–2.00 41 26.3 18.1–34.5 3.66 1.92–6.97
Tunapuna 98 260 18 19.4 10.4–28.4 0.73 0.42–1.29 14 15.2 7.2–23.2 1.84 0.85–3.98

Other
psychoses
Chengalpet 1 48 961 27 18.8 11.6–25.9 1.00 – 11 7.2 2.9–11.5 1.00 –
Ibadan 1 35 240 5 3.7 0.3–7.0 0.20 0.08–0.51 4 2.8 1.0–5.7 0.37 0.12–1.16
Tunapuna 98 260 17 17.4 9.1–25.7 0.96 0.52–1.77 11 11.3 4.6–18.0 1.62 0.70–3.75

a All cases.
b Adjusted for age and sex; modelled using Poisson regression.
c Recent onset (i.e. duration of psychosis of <2 years) cases only.
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in incidence studies have a duration of psychosis of <2
years, first contact may provide a robust proxy for in-
cidence. However, in Chengalpet it is less clear that
such an approach is valid, as a relatively large propor-
tion of included cases have a long-standing disorder.
To deal with this, conducting studies over a longer per-
iod of time and basing estimates of incidence on short
duration cases only may provide the basis for ensur-
ing greater comparability of findings across diverse
healthcare systems.

Psychoses elsewhere

The above methodological issues notwithstanding, the
sheer paucity of research on untreated (incident)
psychoses in settings other than North America,
Europe, and Australasia means that our data have
value both in adding to the available literature and
in demonstrating the necessity and feasibility of con-
ducting robust and comparable epidemiological stud-
ies of psychoses in diverse settings.

In all sites, our estimated incidence rates for all
psychoses were high (31–46/1 00 000), with the rate in
Chengalpet being very similar to that reported for
rural Chandigarh in the WHO Ten Country Study.
They are at the upper end of rates reported in previous
studies in low- and middle-income settings (see
Table 1), including those that have used the most com-
parable methods. For example, studies in Brazil
(Menezes et al. 2007), Trinidad (Bhugra et al. 1996),
and Barbados (Mahy et al. 1999) that applied the
same inclusion criteria reported rates between 15 and
35/1 00 000 per year. It is notable that the highest
reported rate is from the study in Barbados, which –
as far as we could ascertain – was the only one that
sought to extend case-finding to religious institutions.
The authors, however, do not report on how many
cases were found via the institutions they covered.
Further, our rates are high compared with studies in
high-income countries. In AESOP, for example, rates
of all psychotic disorders in all sites was 32.1/1 00
000; this, however, was inflated by the inclusion of a

Fig. 1. Sex and age standardized rates by site and diagnosis. (a) All cases, (b) Short duration cases.
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site in London (49.4). In Bristol and Nottingham, rates
were 20.4 and 23.9/1 00 000 (Kirkbride et al. 2006).
When only short duration cases were considered,
rates were inevitably lower, further underscoring the
importance of clarity and consistency on duration of
disorder in comparing rates across studies. This
noted, it does seem that case-finding methods that ex-
tend beyond mental health services in relatively low-
resource settings do detect more cases and provide
more valid estimates of incidence. Furthermore, it is
important to bear in mind that incidence rates are un-
likely to remain static over time. That our rates are rela-
tively high may reflect increases under pressures of
economic and population growth. This is, of course,
speculation. It is, though, an intriguing hypothesis
that can only be tested by constituting long-term pro-
grammes of research that can provide robust estimates
in diverse settings over time.

While there was no strong evidence that rates for all
cases varied across sites, there were intriguing differ-
ences in rates of short duration psychoses within and
among sites. These have to be considered cautiously, as
the above caveats about methodological limitations
mean it is possible these differences are due to chance
or bias. This notwithstanding, it is notable that – when
considering short duration cases – rates differed across
sites and the highest was in Ibadan, which contained
the most densely populated area in any of the sites
(population densities: Ibadan South East 15 674/km2,
Ona Ara 916/km2, Chengalpet 1648/km2, Tunapuna-
Piarco 476/km2). It is unclear towhat extent the apparent
association between the incidence of psychoses and
population density extends beyond the northern
European cities in which it has been reported. Menezes
et al. (2007), for example, found a low rate of around
15/1 00 000 in a catchment area in Sao Paulo, one of the
most densely populated cities in the world. The associ-
ation, then, between psychoses and population density
may be more complex than research to date suggests; in-
vestigating this further in a wider range of cities, across
different continents, may provide novel insights into
the kinds of environments that foster the development
of psychoses. One factor that may complicate the picture
is infant mortality and life expectancy. If those most at
risk of schizophrenia (e.g. due to prenatal and/or peri-
natal complications) are more likely to die in infancy or
during childhood and adolescence, then rates of disorder
may be low – or at least lower than theywould otherwise
be – in countries with higher infant mortality rates and
lower life expectancy. Furthermore, the low rates in
Chengalpet and relatively high rates in Ibadan and
Tunapuna-Piarco mirror differences observed in
Europe in migrants from India, West Africa, and the
Caribbean (e.g. Fearon et al. 2006), a tantalizing observa-
tion that further hints at the potential for studies in such

settings to cast light on population differences observed
in high-income countries.

Therewere also noteworthy differences among sites in
the age and sex distributions of the samples. Even after
accounting for duration of illness, the average age of
onset was older in Chengalpet than in Ibadan and
Tunapuna-Piarco; and in both Ibadan and
Tunapuna-Piarco, while the age distribution of risk
broadly followed the pattern reported elsewhere (i.e.
peak during 20s and dropping off thereafter), the aver-
age age of onset was still at the high end of what has
been reported in other studies, both in high-income
countries (McGrath et al. 2004) and in previous studies
in low- and middle-income countries (e.g. around 50%
of those included in the India and Nigeria sites of the
WHO Ten-Country study were aged 15–24 years). It is
of note, in relation to this, that studies in high-income
countries have tended to find an older average age of
onset the broader the case-finding net has been cast
(e.g. AESOP; Kirkbride et al. 2006). While our sample
sizes are such that we must be cautious in over-
interpreting the findings on age, they do nonetheless at
least raise the possibility that age of onset may differ
across settings, which may (in turn) reflect differences
in the distribution of and exposure to environmental
risk factors over the life-course. A similar observation
can be made regarding sex. That is, the higher incidence
in women in Ibadan may be due to chance or an artefact
of the study; alternatively, it may reflect a real difference
in the sex distribution (and in risk factors) across settings.
At the very least, these findings raise questions about
how universal the age and sex distributions typically
reported in studies from high-income countries are.

Conclusion

Our study demonstrates the feasibility – and necessity –
of conducting comparable epidemiological studies of
psychoses in more diverse settings, which are tailored
to local healthcare systems. Such work has the poten-
tial to broaden the scope, and substantially increase
the rigour and value, of research on psychoses beyond
the usual settings, producing data of importance for
our understanding of all aspects of psychoses and of
direct relevance to the needs of local populations.
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