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The long-term recovery rate of patients with schizophrenia-spectrum disorders has been persistently low despite
the implementation of early intervention (EI) services internationally. It is, therefore, important to identify the
modifiable factors during the early stage of the illness that predict long-term remission and recovery. The aim
of this study is to explore the predictive value of the early stage clinical factors on the clinical remission and func-
tional recovery at 10-year follow-up of patients with schizophrenia-spectrum disorders who received a 2-year EI
service. Patients who received the El service throughout the region of Hong Kong between 1st July 2001 and 30th
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Schizophrenia-spectrum disorders June 2002 and with a diagnosis of schizophrenia-spectrum disorder were identified from the centralized hospital
Remission database (Clinical Management system, CMS). Semi-structured clinical interview was conducted at 10-year
Recovery follow-up with a successful interview rate of 74.3% (n = 107). Clinical data was systematically retrieved each

Long-term outcomes month for the first three years from the CMS and written clinical records using a standardized data entry form
based on operationalized definitions. Results found shorter duration of untreated psychosis (DUP) predicted
long-term clinical remission; higher educational level and shorter period of unemployment during the initial
three years of the illness predicted functional recovery. Higher educational level, longer period of employment
and planned medication discontinuation during the initial three years predicted complete recovery. The current
study demonstrates the long-term impact of DUP and suggests improvement of employment during the early
stage of illness could be a potential target for further improvement of the service.

© 2018 Elsevier B.V. All rights reserved.

1. Introduction

The optimal goal for management of patients with schizophrenia is
the attainment of recovery. Overall recovery can be conceptualized as
achieving both symptomatic remission and functional recovery over a
period of time (Liberman and Kopelowicz, 2005). The goal of the early
intervention services developed internationally is to improve the long-
term outcomes of patients with psychosis. Many studies have reported
the short-term benefit of the early intervention service in improving
symptom control and functional recovery (Chen et al., 2011; Craig
et al., 2004; Kane et al., 2016; Petersen et al., 2005). However, long-
term follow-up studies failed to show positive impact of the EI service
on symptomatic remission and functional recovery (Chan et al., 2015;
Secher et al.,, 2015). The recovery rate at 10-year follow-up of patients
received the EI service was found to be about 14% (Austin et al., 2013).
This is similar to the results of a meta-analysis which suggested that
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the median long-term rate of recovery for patients with schizophrenia
is only 13.5% (mean: 16.4%, interquartile range: 8.1% to 20.0%) and has
not improved over time (Jddskeldinen et al.,, 2013). This highlights the
importance of identifying early treatment stage factors, particularly
modifiable ones, that predict long-term recovery, in order to facilitate
further service development.

Many studies have consistently reported that poor premorbid func-
tioning (Albert et al., 2011; Bobes et al., 2009; Petersen et al., 2008),
greater symptoms at early stage (Chang et al., 2012; Verma et al.,
2012; Wunderink et al., 2009) and longer duration of untreated psycho-
sis (DUP) (Perkins et al., 2005) are associated with poor short-term re-
covery. Long DUP was also found to be a consistent predictor of poor
long-term outcomes (Penttild et al., 2014; Tang et al., 2014). However,
studies on other predictors of long-term outcomes are relatively few.
Premorbid functional deficit and early negative symptoms were re-
ported to be predictors for poor long-term outcomes in earlier studies
(Fenton and McGlashan, 1991; Jarbin et al., 2003; Moller et al., 2002;
Robinson et al., 2004). Recent studies further suggested that lower se-
verity of negative symptoms predicts better rate of recovery at 10-
year follow-up (Austin et al., 2013). Low level of positive symptoms at
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early stage of diagnosis predicts clinical remission at 10-year follow-up
(Ten Velden Hegelstad et al., 2013). Over a 10-year period, Friis et al.
(2016) reported that short DUP and early remission of the first episode
are significant predictors of good outcomes.

These studies primarily examined looked at either clinical remission
or functional recovery; few explored both in the same study sample.
However, factors contributing to the clinical and functional outcomes
are likely to be different. A study suggested that premorbid functioning
was more related to the functional outcome and DUP was more related
to the symptomatic outcome at 10-year follow-up (White et al., 2009).
Furthermore, most recent studies focused on a broad spectrum psycho-
sis diagnosis. Yet, patients with schizophrenia-spectrum diagnosis have
consistently been found to have poorer prognosis than patients with af-
fective psychosis diagnosis (Bowtell et al., 2017; Chang et al,, 2016). Pre-
dictive factors for long-term outcomes may be different. Use of
minimum effective dose of antipsychotic medication is the standard
recommendation for the management of patients in the EI service
(Bertolote and McGorry, 2005). Most guidelines have also recom-
mended maintenance of antipsychotic medication at minimum effec-
tive dose for a duration of one to two years (Taylor and Kapur, 2011).
Early medication discontinuation is likely to be common among pa-
tients receiving EI service. However, its impact on the long-term out-
come is still not clear (Bowtell et al., 2017).

As such, the aims of the current study is to explore the predictive
value of early illness stage clinical and treatment related factors at
early stage of the illness on recovery at 10 years among patients with
schizophrenia-spectrum disorders received 2-year EI service. Both clin-
ical remission and functional recovery will be studied to identify differ-
ential predictive factors. Apart from early clinical and functional
characteristics, effects of early decision of medication discontinuation
will also be studied. Results of this study could provide information
for further development of the early intervention service to improve
the long-term outcomes of the subgroups of patients who have poor
outcomes.

2. Methods
2.1. Settings

The early intervention (EI) service, Early Assessment Service for
Young People with Psychosis (EASY) program, was implemented as a
region-wide service in 2001 in Hong Kong. It provides a 2-year case
management phase-specific service for patients aged 15-25 years
with first episode psychosis (Tang et al., 2010). The pace of transition
from the EI service to the general adult service in the third year depends
on the clinical needs of the individual patients.

2.2. Sample

Consecutive patients who received the El service in the whole region
of Hong Kong between 1st July 2001 and 30th June 2002 and with a di-
agnosis of schizophrenia-spectrum disorder were identified from the
centralized hospital database (Clinical Management system, CMS). Pa-
tients with comorbid organic brain conditions, drug-induced psychosis,
learning disabilities or had more than one month of prior psychiatric
treatment before presentation were excluded. There were 148 patients
identified. All identified patients were approached for a face-to-face in-
terview at 10-year of their entry to the service. Those who were still en-
gaged with the public mental health service 10 years after they entered
the EASY service were interviewed at the outpatient or inpatient units.
Interviews of patients who were not receiving any service from the pub-
lic mental health system were arranged in the community. Informed
consent was obtained from all patients. The current study was part of
a larger study comparing long-term outcomes of early intervention
and standard care services (Chan et al., 2015). The study was approved

by the institutional review board and ethics committees of all seven re-
search sites in Hong Kong.

2.3. Assessments and clinical information of first three years

Semi-structured interviews were carried out by experienced re-
searchers. Demographic information including age, gender, education
level, employment status were obtained. Symptoms were assessed
using Positive and Negative Syndrome Scale for schizophrenia
(PANSS) (Kay et al., 1987). Functioning was assessed using Social and
Occupational Functioning Assessment Scale (SOFAS) (APA and APA
Task Force on DSM-IV, 2000) and Strauss and Carpenter Scale (SCS)
(Strauss and Carpenter, 1972).

All clinical information of patients during the initial three years was
obtained from the CMS and written clinical records by trained re-
searchers. The baseline data obtained including diagnosis, age of onset,
mode of onset, duration of untreated psychosis (DUP), and positive
and negative symptoms at onset. Clinical symptoms were measured
with the Clinical Global Impressions - Schizophrenia (CGI-SCH) scale
(Haro et al., 2003). DUP was defined as the period (in days) between
the first appearance of psychotic symptoms and the prescription of an-
tipsychotic medication by a psychiatrist. Mode of onset was categorized
into two modes, acute (development of an episode within one month)
and gradual (development of an episode more than one month). The
baseline diagnosis was determined by the clinician on the basis of the
ICD-10 criteria using all available clinical information. Data were sys-
tematically retrieved each month for the first three years using a stan-
dardized data entry form based on operationalized definitions. This
covered the two-year El service and the transitional year after the El ser-
vice facilitating the gradual transfer of patients to the general psychiat-
ric service. Clinical information during the first three years included the
number of hospitalizations, number of relapses, medication adherence,
employment condition, clinical symptoms measured with CGI-SCH, and
mean Defined Daily Dose (DDD) (Nosé et al., 2008) of antipsychotic
medication. Adherence to medication for each patient was given a
score of 1 to 3 for each month and an average of three years was gener-
ated with 1 being good adherence and 3 being poor adherence. Decision
on planned discontinuation of antipsychotic medication during the ini-
tial three years was also documented. Relapse was operationally de-
fined as a change in the CGI-SCH scores from 1 to 3 or from 4-6 to
5-7, followed by hospitalization or adjustment of antipsychotic medica-
tion (Haro et al., 2011). Months of fulltime open employment, unem-
ployment (including in the rehabilitation settings) over the three
years were calculated. An average of CGI-SCH positive and negative
symptoms over the three years was calculated using CGI-SCH score of
each month. These were used to indicate general clinical conditions
over the three years.

Longitudinal diagnosis was determined using all available informa-
tion, both clinical interview and medical records based on DSM-IV
Axis I disorder (SCID-I; First, 1997) criteria. Clinical remission was de-
fined operationally as patients with PANSS items P1, P2, P3, N1, N4,
N6, G3, G5, G9 scored <3 at 10-year follow up and CGI positive and
CGI negative <3 for 6 months before the assessment (Andreasen et al.,
2005). Functional recovery was defined as all SCS items scored >2 and
SOFAS total score 261 (Strauss et al., 2010). Complete recovery was de-
fined as achieving both symptomatic remission and functional recovery.

24. Statistical analysis

All statistical analyses were conducted using SPSS version 24. Basic
demographics, baseline clinical characteristics and clinical characteris-
tics over the initial three years of treatment were used in the univariate
analysis of predictors of clinical remission, functional recovery and com-
plete recovery status using logistic regression. Odds ratio and 95% con-
fidence intervals (CI) were reported. The Kolmogorov-Smirnov test
was used to test for the normality of the variables. Because of skewness
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of the DUP data, log-transformed DUP was used for analysis. The strat-
egy of the Last-Observation-Carried-Forward was used to manage miss-
ing information in the clinical record review of the initial three years.
Only variables that were found to be significant in the univariate analy-
sis were included in the multivariate analysis to identify the prediction
model of clinical remission, functional recovery and complete recovery
at ten-year follow up. Forward stepwise logistic regression analysis was
employed in the current study to identify the significant variables and
best fit model.

The data quality during the data collection period was monitored
through fortnightly consensus meetings among the clinicians and re-
searchers. An experienced clinician and two researchers completed
medical record reviews of 12 patients with the data collection form
used in the current study. Intraclass correlation coefficient (ICC) test
was used to test for validity of CGI-SCH positive and CGI-SCH negative
scores. The validity test results (CGI-S positive: ICC = 0.89; CGI-S nega-
tive: ICC = 0.77) suggested that the ratings of researchers were compa-
rable to the ratings of the clinician. The inter-rater reliability of the
researchers was also assessed for PANSS and SOFAS obtained from 10
patients. Results (PANSS: ICC = 0.88; SOFAS: ICC = 0.97) indicated
the concordance between researchers was satisfactory.

3. Results

The successful follow up rate of the current study was 74.3% (N =
110). Seven patients were deceased, 17 refused and 14 patients could
not be traced. There were no significant differences on the demographic
and baseline clinical variables between the interviewed and not
interviewed patients (Table 1 of Supplementary results). After the lon-
gitudinal diagnosis review, three patients were excluded from the anal-
ysis as they did not have a schizophrenia-spectrum diagnosis (one had
substance induced psychosis and two patients had affective psychosis).
The schizophrenia-spectrum disorder includes schizophrenia,
schizoaffective disorder, brief psychotic disorder and psychosis not oth-
erwise specified. The total number of interviewed sample was 107.

3.1. Clinical remission

Fifty-two patients (48.6%) achieved clinical remission at 10-year as-
sessment. Compared with non-remitted patients, remitted patients had

significantly shorter DUP. Significantly more remitted patients had an
acute-onset illness (Table 1). Binary logistic regression was conducted
with both as independent variables and only log DUP was found to be
significant (Table 4). The model with log DUP was significant (x*> =
6.66, df = 1, p = 0.01) in explaining variance of clinical remission be-
tween 6.6% and 8.9%.

3.2. Functional recovery

Forty patients (37.4%) achieved functional recovery at 10-year as-
sessment. Patients with functional recovery had significantly more
years of education, less negative symptoms at baseline, less negative
symptoms on average and fewer months of unemployment over the ini-
tial three years in the service (Table 2). Binary logistic regression found
only years of education and months of unemployment during the initial
three years were significant (Table 4). The model with these two factors
was significant (x> = 10.91, df = 2, p = 0.004) in explaining 9.8% to
13.3% of variance of functional recovery.

3.3. Complete recovery

Twenty-sever patients (25%) achieved complete recovery at 10-year
assessment. Patients with planned medication discontinuation, more
years of education and more months of full time employment during
the initial three years were more likely to achieve complete recovery
(Table 3). Binary logistic regression found the model with these three
factors was significant (x*> = 16.55, df = 3, p = 0.001) in explaining
the 15.3% to 22.2% of variance of complete recovery. All three factors
were significant in the model (Table 4).

4. Discussion
4.1. Summary of findings

The current study found that about half of the patients with
schizophrenia-spectrum disorders who had received 2-year EI service
achieved clinical remission at 10-year follow up. However, only 37.4%
achieved functional recovery and 25% achieved complete recovery.
The rate of clinical remission is similar to the results of previous studies
of patients from the EI service followed at 10 years (Austin et al., 2013;

Table 1
Logistic regression analysis of demographic and early clinical characteristics relating to clinical remission at 10 year follow up.
Clinical remission OR 95% CI P
Yes No

Demographics
Age of onset (S.D.) 21.25(3.19) 20.62 (2.94) 1.07 0.94-1.22 0.32
Years of education (S.D.) 11.02 (2.22) 10.47 (2.32) 1.12 0.93-1.34 0.23
Gender (male, n, %) 25,48.1 26,57.8 1.48 0.66-3.30 0.34
Baseline clinical characteristics
LogDUP (S.D.) 1.67 (0.75) 2.06 (0.69) 0.48 0.27-0.86 0.01
Mode of onset (acute) (n, %) 23,44.2 11,244 245 1.02-5.87 0.04
Baseline positive symptoms (CGI pos) (S.D.) 4.15 (0.98) 3.98 (0.89) 1.23 0.80-1.89 0.36
Baseline negative symptoms (CGI neg) (S.D.) 2.62 (1.34) 2.91(1.49) 0.86 0.64-1.15 0.30
Clinical characteristics of initial 3 year
Mean CGI pos (S.D.) 1.60 (0.53) 1.63 (0.56) 0.88 0.42-1.86 0.75
Mean CGI neg (S.D.) 1.37 (0.42) 1.43 (0.41) 0.70 0.27-1.84 0.47
Number of hospitalization (S.D.) 0.96 (0.95) 1(1.28) 0.97 0.68-1.39 0.86
Number of relapse (S.D.) 0.63 (0.93) 0.73 (0.99) 0.90 0.59-1.37 0.61
Planned medication discontinuation, yes (n, %) 14 (26.9) 5(11.1) 034 0.11-1.03 0.06
Medication compliance (S.D.) 1.17 (0.27) 1.16 (0.30) 1.87 0.34-10.65 0.48
Mean DDD (S.D.) 0.57 (0.45) 0.57 (0.35) 0.98 0.36-2.64 0.96
Months of full time employment (S.D.) 15.13 (12.41) 11.93 (11.48) 1.02 0.99-1.06 0.19
Months of unemployment (S.D.) 9.13 (9.33) 12.42 (9.50) 0.99 0.95-1.03 0.56

CI: confidence interval; S.D.: standard deviation; P: p-value; DUP: duration of untreated psychosis; CGI_pos: clinical global impression on positive symptoms; CGI_neg: clinical global im-

pression on negative symptoms; DDD: Defined Daily Dose.
Months of unemployment including period of unemployment and rehabilitation.
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Table 2
Logistic regression analysis of demographic and early clinical characteristics relating to functional recovery at 10 year follow up.
Functional recovery OR 95% Cl P
Yes No

Demographics
Age of onset (S.D.) 21.30 (3.42) 20.65 (2.90) 1.07 0.94-1.22 0.30
Years of education (S.D.) 11.50 (2.14) 10.48 (2.26) 1.23 1.02-1.48 0.03
Gender (male, n, %) 18,45 36, 54.5 1.47 0.67-3.23 0.34
Baseline clinical characteristics
LogDUP (S.D.) 1.89 (0.67) 1.88 (0.78) 1.01 0.59-1.71 0.98
Mode of onset (acute) (n, %) 15,37.5 20,30.3 1.38 0.60-3.16 045
Baseline positive symptoms (CGI pos) (S.D.) 4.13 (0.79) 4.09 (0.99) 1.04 0.68-1.60 0.85
Baseline negative symptoms (CGI neg) (S.D.) 2.28 (1.32) 2.88 (1.41) 0.72 0.54-0.98 0.03
Clinical characteristics of initial 3 year
Mean CGI pos (S.D.) 1.74 (0.78) 1.58 (0.52) 1.50 0.80-2.83 0.21
Mean CGI neg (S.D.) 1.28 (0.40) 1.47 (0.52) 0.31 0.10-0.94 0.04
Number of hospitalization (S.D.) 0.88 (0.91) 0.98 (1.20) 091 0.63-1.31 0.62
Number of relapse (S.D.) 0.60 (0.81) 0.79 (1.10) 0.82 0.54-1.24 035
Planned medication discontinuation, yes (n, %) 11 (27.5) 9 (13.6) 0.42 0.16-1.12 0.08
Medication compliance (S.D.) 1.21 (0.35) 1.16 (0.28) 1.58 0.44-5.66 0.48
Mean DDD (S.D.) 0.54 (0.40) 0.56 (0.39) 0.90 0.33-2.47 0.84
Months of full time employment (S.D.) 16.88 (13.57) 12.14 (10.97) 1.03 1.00-1.07 0.05
Months of unemployment (S.D.) 9.75 (10.39) 15.17 (10.87) 0.95 0.92-0.99 0.02

CI: confidence interval; S.D.: standard deviation; P: p-value; DUP: duration of untreated psychosis; CGI_pos: clinical global impression on positive symptoms; CGI_neg: clinical global im-

pression on negative symptoms; DDD: Defined Daily Dose.
Months of unemployment including period of unemployment and rehabilitation.

Ten Velden Hegelstad et al., 2013). However, the rate of complete recov-
ery of the current study is slightly higher than the median (13.5%) and
mean (16.4%) of the recovery rate found in a meta-analysis
(Jddskeldinen et al., 2013). One of the possible explanations would be
the use of different definitions of recovery. In the meta-analysis, pa-
tients were considered to be recovered only when their recovery status
lasted for two years. However, the current study only required patients
to have six months duration of recovery using a recent definition
(Andreasen et al., 2005). Shorter DUP was found to predict clinical re-
mission in the current study. On the other hand, higher level of educa-
tion, lower level of negative symptoms and less months of
unemployment at early stage of the illness predicted functional recov-
ery. However, only years of education and months of unemployment
were found significant in the final model. Patients with higher

educational level, more months of full time employment and planned
medication discontinuation during early stage of the illness were
more likely to achieve complete recovery at 10 years.

4.2. DUP and clinical remission

Shorter DUP was found to predict clinical remission but not func-
tional recovery nor complete recovery. This echoed results of previous
studies. In a meta-analysis of DUP as predictor of long-term outcomes
of patients with schizophrenia, longer DUP was found to predict long-
term symptomatic outcome but was not associated with employment,
quality of life or hospitalization (Penttild et al., 2014). However, DUP
could only explain a small variance of clinical remission at 10-year fol-
low up in the current study. This suggests that the effect of DUP on

Table 3
Logistic regression analysis of demographic and early clinical characteristics relating to complete recovery at 10 year follow up.
Complete recovery OR 95% CI P
Yes No

Demographics
Age of onset (S.D.) 21.96 (3.31) 20.62 (2.87) 1.17 1.00-1.37 0.05
Years of education (S.D.) 11.67 (2.08) 10.47 (2.29) 1.27 1.03-1.55 0.02
Gender (male, n, %) 13 (48.1) 41 (56.2) 138 0.57-3.34 0.48
Baseline clinical characteristics
LogDUP (S.D.) 1.78 (0.69) 1.92 (0.77) 0.78 0.43-1.40 0.41
Mode of onset (acute) (n, %) 12 (44.1) 22 (30.1) 1.86 0.75-4.60 0.18
Baseline positive symptoms (CGI pos) (S.D.) 4.11 (0.80) 4.08 (1.00) 1.03 0.75-1.65 0.89
Baseline negative symptoms (CGI neg) (S.D.) 248 (1.34) 2.81(1.42) 0.84 0.61-1.17 0.30
Clinical characteristics of initial 3 year
Mean CGI pos (S.D.) 1.63 (0.55) 1.60 (0.53) 1.12 0.49-2.54 0.89
Mean CGI neg (S.D.) 1.31(0.44) 1.44 (0.42) 0.42 0.12-1.44 0.30
No. of hospitalization (S.D.) 0.81 (0.92) 1.05(1.18) 0.81 0.53-1.25 0.79
No. of relapse (S.D.) 0.52 (0.70) 0.78 (1.08) 0.74 0.45-1.23 0.25
Planned med discontinuation, yes (n, %) 9(33.3) 10 (13.7) 0.32 0.11-0.90 0.03
Medication compliance (S.D.) 1.18 (0.33) 1.17 (0.27) 1.16 0.26-5.18 0.85
Mean DDD (S.D.) 0.53 (0.41) 0.58 (0.40) 0.70 0.22-2.24 0.55
Months of full time employment (S.D.) 18.44 (14.23) 12.11 (10.83) 1.04 1.01-1.08 0.02
Months of unemployment (S.D.) 10.70 (11.30) 14.85 (10.62) 0.96 0.92-1.01 0.09

CI: confidence interval; S.D.: standard deviation; P: p-value; DUP: duration of untreated psychosis; CGI_pos: clinical global impression on positive symptoms; CGI_neg: clinical global im-

pression on negative symptoms; DDD: Defined Daily Dose.
Months of unemployment including period of unemployment and rehabilitation.
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Table 4
Binary logistic regression analysis of clinical remission, functional recovery and complete
recovery at ten-year follow up.

B SE. ORexp 95%Cl p-Value
(B)

Clinical remission

Log DUP —0.74 0.30 048 0.27-0.86 0.01
Functional recovery

Years of education 0.20 095 1.22 1.01-1.47 0.04

Months of unemployment —0.05 0.02 0.95 0.92-0.99 0.02
Complete recovery

Years of education 0.25 0.11 1.28 1.02-1.60 0.03

Months of full time employment  0.05  0.02 1.05 1.01-1.09 0.02

Planned medication —1.58 0.60 0.21 0.06-0.67 0.01

discontinuation

B: beta coefficient; S.E.: standardized error; OR: odds ratio; CI: confidence interval; DUP:
duration of untreated psychosis.

long-term clinical remission is small and other factors should be consid-
ered. In a study looking at relationship of early clinical outcomes and
clinical remission at 10-year follow up, Ten Velden Hegelstad et al.
(2013) found that the effect of DUP disappear when adding duration
of psychosis in the first year of treatment. This suggests that the initial
response to treatment is likely to be an important factor but the current
study did not measure that. Despite the small effect of DUP, results of
the current study highlight the importance of DUP reduction as one of
the key components of the EI service. Specific strategies to reduce DUP
have been explored in different studies (Connor et al., 2016; Lloyd-
Evans et al., 2015; Melle et al., 2004; Padilla et al., 2015; Schiffman
et al., 2015; Srihari et al., 2014). However, studies have not shown an
overwhelming success in reducing DUP through the implementation
of specialized early intervention programs in many countries or regions,
particularly among the younger populations (Chan et al., 2016). Further
exploration and implementation of effective strategies is needed.

4.3. Predictors of functional recovery

Years of education was found to be a predictor of functional and
complete recovery in the current study. It may reflect premorbid func-
tioning which has also been suggested as a key predictor of long-term
functional outcomes (White et al., 2009). However, this may not be a
modifiable factor after the onset of the illness. Previous studies have
persistently suggested that more severe negative symptoms at early
stage predicted poor long-term functional recovery or general recovery
(Alvarez-Jiménez et al., 2012; Austin et al., 2013; Lambert et al., 2010;
White et al.,, 2009). Our study suggested the same, which further
highlighted the importance of identifying and improving negative
symptoms early in the treatment. However, only years of education
and months of unemployment were significant in the final model but
not negative symptoms. One of the reasons may be the relationship be-
tween negative symptoms and functioning (Chang et al., 2011;
Rammou et al., 2017). The importance of early unemployment in
predicting poor long-term outcomes supports the effort to implement
specific services in the El intervention programs to improve employ-
ment apart from improving the negative symptoms (Craig et al., 2014;
Hegelstad et al., 2017; Killackey, 2015). On the other hand, the model
with these two variables only explained a small variance of functional
recovery. This suggests that other factors may also be involved. Younger
age of onset has been suggested to be related to poorer long-term out-
comes (Friis et al., 2016), however, it was not found in the current
study. The age limit of the early intervention service may be one of
the possible explanations. Previous studies also found females had bet-
ter recovery rate (Alvarez-Jiménez et al., 2012; Robinson et al., 2004),
but it was not found in the current study. One of the possible explana-
tions may be the high proportion of male patients in the previous stud-
ies. There was over 70% male patients in one of the studies (Alvarez-
Jiménez et al., 2012), yet only half of the current study population was

male. Local epidemiological study has also suggested that the preva-
lence rate of psychotic illness between male and female were similar
(Chang et al., 2017).

4.4. Planned discontinuation of antipsychotic medication

The current study found that patients who had planned antipsy-
chotic medication discontinuation early in the treatment were more
likely to achieve complete recovery at 10-year follow-up. Current
study reflected a naturalistic profile of the antipsychotic treatment in
the El service. Patients who had planned antipsychotic medication dis-
continuation were more likely to have better engagement with the ser-
vice and better early recovery. Therefore, this result suggests that those
who recover well early are more likely to achieve recovery in long term.
Furthermore, the results should be appreciated with the limitations that
only small number of patients had planned discontinuation of antipsy-
chotic medications (N = 19). Despite randomized control trials show-
ing early antipsychotic medication discontinuation increased the
short-term relapse rate (Chen et al., 2010), results of current study sug-
gest that planned medication discontinuation in a group of patients se-
lected by clinician in a natural clinical setting may be beneficial in long-
term recovery. Though there are some studies looking at the long-term
effects of early medical discontinuation in patients with schizophrenia,
results have been inconsistent (Bowtell et al,, 2017). The heterogeneity
of patient outcomes indicates that only some patients may benefit from
early medication discontinuation. However, little is known about the
patient characteristics to differentiate these groups. Further study
should be designed by taking into the consideration of the heterogene-
ity of the clinical sample. Clinical guidelines should be established by
taking into the consideration of the difference of patient characteristics.

4.5, Limitations

Results of the current study should be interpreted with the consider-
ation of its limitations. Despite the satisfactory follow up rate and repre-
sentative of the sample, the study has small sample size and may be
under powered to detect some predictive factors. Though there are
were no significant differences at baseline characteristics between the
interviewed and non-interviewed group, sampling bias may still be pos-
sible because of the attrition. Furthermore, the follow-up rate of those
who were still engaged with the service was likely to be higher than
those who did not. It is possible that patients with good functioning
were more difficult to be contacted. This may negatively bias the results.
As the DUP in the current study was measured retrospectively using
clinical record, which might have limited the accuracy of the measure-
ment of DUP and possibly the estimate of its effect size. The quality of
the clinical data over the initial three years relied on the quality of the
clinical records. However, the reliability of the data collection was en-
sured in the current study. Results of the current study may not be gen-
eralized to patients with other psychosis diagnosis and age groups. The
study was exploratory in nature. Without correction of multiple testing,
results of the current study should be considered as a basis for the devel-
opment of future confirmatory studies.

4.6. Conclusions

Despite the limitations stated, the current study highlighted the
presence of differential factors contributing to the clinical and functional
recovery. Long DUP, more negative symptoms and unemployment dur-
ing the early stage of the illness were found to be modifiable factors for
long-term clinical remission and functional recovery. These could be po-
tential targets for further service development of the early intervention
programs. Considering the likely beneficial effect of the early planned
discontinuation of medication, further studies and clearer guidelines
on early medication discontinuation are needed.
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