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Abstract 
 
First episode psychosis (FEP) has been associated with structural brain changes, largely 
identified by volumetric analyses. Advances in neuroimaging processing have made it 
possible to measure geometric properties that may identify subtle structural changes not 
appreciated by a measure of volume alone. In this study we adopt complementary methods 
of assessing the structural integrity of grey matter in FEP patients and assess whether these 
relate to patient clinical and functional outcome at 3 year follow-up. 
1.5 Tesla T1-weighted Magnetic Resonance (MR) images were acquired for 46 patients 
experiencing their first episode of psychosis and 46 healthy controls. Cerebral cortical 
thickness and local gyrification index (LGI) were investigated using FreeSurfer software. 
Volume and shape of the hippocampus, caudate and lateral ventricles were assessed using 
manual tracing and spherical harmonics applied for shape description. 
A cluster of cortical thinning was identified in FEP compared to controls; this was located in 
the right superior temporal gyrus, sulcus, extended into the middle temporal gyrus (lateral 
temporal cortex – LTC). Bilateral caudate volumes were significantly lower in FEP relative to 
controls and the right caudate also displayed regions of shape deflation in the FEP group. 
No significant structural abnormalities were identified in cortical LGI or hippocampal or lateral 
ventricle volume/shape. Neither LTC nor caudate abnormalities were related to change in 
symptom severity or global functioning 3 years later. 
LTC and caudate abnormalities are present at the first episode of psychosis but do not 
appear to directly affect clinical or functional outcome. 
 
Keywords: First episode psychosis, MRI, cortical thickness, volume, shape, superior 
temporal gyrus, caudate 
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1. Introduction 
 
Studying psychosis at the first episode is optimal for examining the underlying neurobiology 
of the illness, as it removes confounders associated with the illness and its treatment, such 
as long-term medication use (Ho et al., 2011). Abnormalities such as ventricular 
enlargement and hippocampal and basal ganglia volume reduction have been reported in 
first episode schizophrenia (Ellison-Wright et al., 2008; Vita et al., 2006). However, patients 
experiencing the less specific first episode of psychosis (FEP) appear to have more subtle 
deficits, with a recent meta-analysis identifying reduced grey matter volume in the right 
superior temporal gyrus (STG), bilateral insula and cerebellum (Fusar-Poli et al., 2011b). 
 
While the majority of previous studies have focused on brain tissue volumes, advances in 
neuroimaging data processing have made it possible to measure further geometric 
properties such as cortical thickness, cortical folding (gyrification) and the shape of brain 
structures, which may identify more subtle structural changes than volume alone (Ong et al., 
2012; Scanlon et al., 2011). With advances in methodology, it is also possible to separate 
volume into its subcomponents of thickness and surface area on the cerebral cortex, 
properties that do not necessarily track each other (Dickerson et al., 2009). Cortical thinning 
has previously been identified in FEP in the superior temporal gyrus, prefrontal and occipital 
cortex (Janssen et al., 2009).  
 
Gyrification is the measure of the amount of cortex buried within the sulcal folds as 
compared with the amount of visible cortex. Gyrification of the brain undergoes substantial 
development during foetal life and as such can be a useful marker of cortical development 
later in life (Rajagopalan et al., 2011) and may reflect disturbances in connectivity (Ronan et 
al., 2011). A recent study in FEP patients identified hypogyrification across multiple brain 
regions and found that patients with poor treatment response displayed more prominent 
abnormalities (Palaniyappan et al., 2013). 
 
Abnormalities of subcortical structures have been reported in FEP, with caudate nucleus 
volume loss being a consistent finding in first episode schizophrenia (Ellison-Wright et al., 
2008). Conversely, hippocampal volume loss has been more often implicated in chronic 
schizophrenia rather than at the first episode (Ellison-Wright et al., 2008). Quantifying an 
overall measure of brain structure volume however may not be sensitive to local regional 
changes in structural integrity which may be better detected by analysis of shape (Ong et al., 
2012).  
 
Recent evidence has suggested that volumetric abnormalities at the time of first episode 
may be used to identify those patients who will have the poorest clinical outcome (Lappin et 
al. 2013; Mourao-Miranda et al., 2012). In the current study we sought to determine if 
abnormal neuroimaging findings at FEP are predictive of clinical outcome 3 years later. 
Using a range of complimentary morphological Magnetic Resonance Imaging (MRI) analysis 
methods, this study aims 1) to identify the morphometric abnormalities in patients 
experiencing their first episode of psychosis and 2) to determine if identified abnormalities 
are related to clinical outcome 3 years later. 
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2. Methods 
 
2.1 Subjects 
Forty-six patients experiencing their first episode of psychosis and 46 healthy controls (HC) 
matched for age and gender participated in this study (Table 1). The baseline recruitment 
and clinical assessments have been described in detail previously (McFarland et al., 2012). 
Exclusion criteria for all participants included neurological disorders, learning disability, life-
time substance dependency (as defined by DSM-IV-TR), a history of head injury resulting in 
loss of consciousness for over 5 minutes, oral steroid use in the previous 3 months and 
general contraindications to MRI. Healthy controls were also excluded if they had a personal 
history of any psychiatric illness, or a known family history of psychotic illness. Written 
informed consent was obtained from all participants. The study was approved by the 
Research Ethics Committees of the National University of Ireland Galway and Galway 
University Hospital. 
 
2.2 Clinical assessment 
Patients were diagnosed using the Structured Clinical Interview for DSM-IV-TR Research 
Version (First et al., 2002). FEP was defined as the presence of at least one psychotic 
symptom (e.g. delusions, hallucinations, disorder of thinking, disorganised/ bizarre 
behaviour). Patients were diagnosed with schizophrenia (n=15), schizoaffective- (n=4), 
schizophreniform (n=5), or delusional-disorder (n=3), mania (n=9), psychotic depression 
(n=6), psychosis Not Otherwise Specified (n=4). All patients were scanned as soon as was 
feasible after illness onset, and no more than 8 weeks after commencing any antipsychotic 
medication, with a median antipsychotic administration of 14 days. Seven patients were 
neuroleptic naïve and not taking any other medication at the time of scan, all other patients 
were taking an atypical antipsychotic. All patients underwent an assessment of 
symptomatology using the 0-6 point Positive and Negative Syndrome Scale (PANSS) (Kay 
et al., 1987) and a Global Assessment of functioning Score (GAF) (Hall, 1995). Duration of 
Untreated Psychosis (DUP) was measured using the Beiser Scale (Beiser et al., 1993). Total 
antipsychotic medication taken was recorded and converted to chlorpromazine (CPZ) 
equivalents (Lehman et al., 1998; Taylor et al., 2007; Woods, 2003) (Table 1). 
 
PANSS and GAF were acquired 3.5 years later (SD=0.9 years) in 28 patients. Additionally, 
clinical notes of 34 patients were reviewed 3 years later and usual symptom severity (USS) 
assessed using an amended version of the WHO Life Chart Schedule (WHO, 1992) and 
rated according to a Likert rating scale: 0 = No further episodes, 1= Mild, 2= Moderate, 
3=Severe. Figure 1 presents an overview of the patients re-recruited and lost to follow-up for 
each method. 
 
2.3 MRI acquisition 
All subjects underwent MR imaging at University Hospital Galway (UHG) in a 1.5 Tesla 
Siemens Magnetom Symphony scanner (Erlangen, Germany) equipped with a 4-channel 
head coil. A volumetric T1-weighted magnetization-prepared rapid acquisition of gradient 
echo (MPRAGE) sequence was acquired with the imaging parameters: Repetition time (TR): 
1140ms, Echo time (TE): 4.38ms, Inversion Time (TI): 600ms, flip angle 15; matrix size 256 
x 256; an in-plane pixel size of 0.9mm x 0.9mm and slice thickness 0.9mm. 
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2.4 Image Processing - Cortex Thickness and LGI 
T1 images were intensity homogeneity corrected using nonparametric, non-uniform intensity 
normalization (N3) (Sled et al., 1998). Image processing and analysis of cortical thickness 
and local gyrification index (LGI) were carried out using FreeSurfer (FS), stable version 5.1 
(https://surfer.nmr.mgh.harvard.edu). Detailed descriptions of this method have already been 
described (Dale et al., 1999; Fischl B, 1999), but are briefly summarised in the 
supplementary material (Supplementary Material 1). 
 
2.5 Image Processing – Subcortical volume and shape 
After intensity homogeneity correction using N3, T1-weighted images were skull-stripped 
using FSL’s brain extraction tool (Smith, 2002) and aligned to the MNI template using a 6-
parameter rigid body transformation. Hippocampus and caudate nucleus structures were 
segmented manually by trained raters who were blinded to diagnosis and according to a 
strict anatomical protocol using ITKsnap software (Yushkevich et al., 2006). Inter and intra-
rater reliabilities were assessed on 10 randomly selected subjects using the intra-class 
correlation coefficient (ICC). Lateral ventricles were first automatically segmented using 
FreeSurfer software (Fischl et al., 2002) and then edited manually by a trained rater. 
Anatomical guidelines are available in Supplementary material (Supplementary Material 2). 
 
A spherical harmonic (SPHARM) expansion technique was used to model the shape of each 
individual brain structure. This was carried out using Spharm-mat (Shen et al., 2009), 
implemented in the Matlab package (version 7.5) (Supplementary Material 3). In brief, 
alignment to an average template is carried out twice; once aligning subjects to the template 
without normalisation, which preserves the volume of the brain structure. Second, structures 
are normalised to the template, removing the effect of volume so that structure shape can be 
analysed independent of volume. At each point on the surface, the Euclidean distance was 
calculated between the subject and the template. Signed displacement maps are generated 
which calculates if the subject surface element lies inside (deflation) or outside (expansion) 
the template surface (positive displacements lie outside the template). Surfaces were 
smoothed using a 5-mm FWHM 2-D Gaussian kernel. 
 
 
2.6 Statistical Analysis 
A general linear model was used to investigate the effect of group (FEP or HC) on 
hippocampal, caudate and ventricular volumes, controlling for age and intracranial volume 
(ICV). 
 
Surface-based statistical analysis was carried out using SurfStat for subcortical structures 
(Chung et al., 2010) and QDEC (“Query, Design, Estimate, Contrast”) in FreeSufer for 
cortical surface measures. Linear regression was performed to determine the effect of 
“group” on the measurement parameter at each surface vertex controlling for age. False 
discovery rate (FDR, p=0.05) was implemented for multiple comparisons correction. 
Identified clusters were extracted and averaged for the analysis of association with clinical 
variables. 
 
Linear and logistic regression was utilised to determine if identified baseline brain 
abnormalities were related  to DUP, GAF and CPZ equivalents at baseline; and to change in 
GAF, total PANSS and negative PANSS scores, USS at follow-up and an affective or non-
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affective diagnosis (in those individuals with follow-up clinical assessments). Clinical 
variables were log transformed to normalise the data before analysis. Age and intracranial 
volume (ICV), included for measures of volume only were added as covariates.  
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3. Results 

 
3.1 Cortical Analysis 
A cluster of cortical thinning in the FEP group was identified in the right STG and sulcus 
extending into the middle temporal gyrus (lateral temporal cortex – LTC) (Figure 2). No 
cortical thickening was found in FEP participants compared with HCs. 
 
No LGI differences were identified between patients and controls after correction for multiple 
comparisons. 
 
3.2 Subcortical Analysis 
Inter and intra-rater reliabilities produced ICC > 0.8 for hippocampus and caudate nucleus 
volume and  > 0.9 for lateral ventricle volumes. 
 
Volumetric results are displayed in Table 2. Both left and right caudate volumes were 
significantly lower in FEP participants (Table 2). In relation to regional volume changes, a 
large cluster was identified extending the length of the superior surface in bilateral caudate 
with the maximum t-statistic located at the anterior posterior portion of the caudal head in 
both instances (Figure 3). After normalisation to remove the effect of volume, the right 
caudate showed regions of shape deflation in the FEP group (Figure 3). 
 
There was no significant difference between HC and FEP for overall left or right hippocampal 
or lateral ventricle volume. After correction for multiple comparisons there was no significant 
difference between controls and FEP for regional volume or shape changes. 
 
3.3 Clinical Correlates 
The identified abnormalities in the LTC and caudate nucleus were not associated with GAF, 
DUP or cumulative medication dose (as measured by CPZ equivalents). Caudate volumes 
were totalled to reduce multiple comparisons. Baseline caudate volume and LTC thickness 
at first episode did not predict Total PANSS, PANSS Negative, GAF, USS or affective/non-
affective diagnosis (Table 3). 
 
There were no significant differences in DUP, PANSS or GAF baseline scores between 
those successfully rerecruited for clinical assessment (n=28) and those who were lost to 
follow-up (n=18). Patients whose charts were unavailable for follow up (n=12) had 
significantly lower baseline PANSS-total (p=0.012), PANSS-neg (p=0.048) and PANSS-gen 
(p=0.018) scores compared to those still in the clinical system 3.5 years later (n=34). 
 
Thireteen out of 28 patients changed diagnosis upon re-assessment 3.5 year later (Table 4). 
 
3.4 Post-hoc analyses  
A post-hoc analysis with gender included as a covariate did not change the reported results. 
A gender x group interaction was also investigated and the findings were similarly not 
significant. There were no significant volumetric differences between patients diagnosed with 
an affective disorder versus a non-affective disorder. 
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4. Discussion 
 
This study identified volume reduction and shape deflation in the caudate bilaterally and 
thinning of the right LTC in FEP patients when compared with healthy controls. These 
morphometric abnormalities were not associated with cumulative antipsychotic medication, 
DUP or global functioning at baseline, nor predictive of patient outcome or change in illness 
course as assessed by PANSS, GAF and USS 3 years later. 
 
4.1 Cerebral Cortex 
The results of the current study are consistent with a previous study in FEP reporting cortical 
thinning in the right LTC, specifically the STG (Janssen et al., 2009). Further studies, also 
identifying right STG thinning, have specifically investigated first episode schizophrenia 
(Gutiérrez-Galve et al., 2010; Schultz et al., 2010b) or schizophrenia spectrum disorders 
(Crespo-Facorro et al., 2010). Both Schultz et al. (2010b) and Crespo-Facorro et al. (2007) 
identified more widespread thinning beyond the STG, affecting the frontal and occipital 
cortices, which may suggest that these additional regions are specific to schizophrenia type 
disorders. This is supported by a recent study identifying more extensive cortical thinning in 
schizophrenia than bipolar 1 patients (Rimol et al., 2012). More widespread thinning in 
prefrontal and right occipital cortex was also reported in a sample of adolescent males with 
FEP by Janssen et al. (2009).  
 
In two recent meta-analyses of voxel-based volumetric studies in FEP, STG and insular 
volume loss were identified (Fusar-Poli et al., 2011b; Radua et al., 2012). Others identified 
right (Witthaus et al., 2009) and bilateral (Takahashi et al., 2010) STG reduction in 
individuals at ultra-high risk of psychosis (UHR), and a recent meta-analysis associated STG 
volume reduction with transition from UHR to psychosis (Fusar-Poli et al., 2011a). Our study 
also supports STG volume loss as an early morphometric marker in psychosis. A follow-up 
study of the patients in the current study would help ascertain if cortical thinning spreads 
frontally as the illness advances as has been proposed elsewhere (Thompson et al., 2001). 
The finding of LTC thinning present in this study on the right side only is also consistent with 
the theory of psychosis as a disturbance of lateralisation (Crow et al. 2013). 
 
We were unable to replicate the finding of hypogyrification in FEP identified by a recent 
study (Palaniyappan et al., 2013), which employed a larger sample size. The literature on 
gyrification in chronic schizophrenia is inconclusive, with previous studies showing increased 
gyrification in the right parahippocampal-lingual cortex region in first episode schizophrenia 
(Schultz et al., 2010a), while others have found reduced gyrification in prefrontal cortex 
(Palaniyappan et al., 2011; Ronan et al., 2012).  
 
4.2 Sub-cortical findings  
A bilateral volume reduction in the overall caudate is also consistent with previous studies of 
first episode schizophrenia (Ebdrup, 2010; Ellison-Wright et al., 2008; Haijma et al., 2012), 
although this finding did not emerge from a recent meta-analysis examining Voxel Based 
Morphometry (VBM) studies in FEP (Fusar-Poli et al., 2011b). Standard VBM analysis 
however may not be as sensitive to subtle changes in brain morphometry as other methods 
(Bergouignan et al., 2009; Scanlon et al., 2011). In the current study, using surface based 
analysis, we localised the largest decrease to the head of the caudate bilaterally, 
progressing posteriorly along the superior aspect. Haijma et al. (2012) showed that 



9 
 

reductions in caudate volume were more pronounced in anti-psychotic naïve compared to 
medicated schizophrenia patients, suggesting that this normalisation effect may be due to 
antipsychotic medication.  
 
No hippocampal volume or shape abnormalities were identified in FEP patients in this study. 
Although reduced hippocampal volume has been a common finding in studies examining 
chronic schizophrenia (Ellison-Wright et al., 2008; Haijma et al., 2012), there is conflicting 
evidence of hippocampal volume loss in first episode schizophrenia (Borgwardt et al., 2007; 
Ebdrup, 2010; Vita et al., 2006). One recent study identified hippocampal volume reduction 
in first episode schizophrenia but not in first episode affective psychosis subjects (de Castro-
Manglano et al., 2011). 
 
The lateral ventricle volumes were not significantly different in FEP in the current study. 
Although the left lateral ventricle showed a trend towards enlargement, there was much 
variability in this structure volume. This non-significant result is reflected in some previous 
studies and meta analyses in first episode schizophrenia (Ebdrup, 2010; Kempton et al., 
2010), with longitudinal studies suggesting progressive enlargement occurring after the first 
episode (Kempton et al., 2010) and especially within the first year of illness (Cahn et al., 
2006). 
 
4.3 Clinical Correlates and predictors 
In this study, LTC or caudate abnormalities were not associated with cumulative 
antipsychotic medication dose, DUP or GAF scores at baseline. A shorter DUP has been 
shown to be related to a greater response to medication in FEP (Perkins et al., 2005) and 
although Keshavan et al. (1998) reported an inverse relationship between DUP and left 
superior temporal gyrus volume, our results are in agreement with a more recent study and a 
meta-analysis identifying no association with brain structure volume (Ebdrup, 2010; Fusar-
Poli et al., 2011b). In contrast, non-affective psychosis patients with a longer DUP were 
noted to have smaller caudate volume (Crespo-Facorro et al., 2007). As a post-hoc analysis, 
we re-analysed the data with only the non-affective patients (n=30) but still did not observe a 
significant effect. 
 
Patient GAF scores significantly improved and PANSS scores significantly reduced in the 
3.5 year follow-up period, however, baseline brain abnormalities did not predict functional 
outcome or symptom severity in this study. These results are in agreement with a large 
multicentre first episode schizophrenia study with a 2 year follow up period (Van Haren et al., 
2003). Cahn et al. (2006), and more recently, Lappin et al. (2013) found that longitudinal 
changes in brain volume predicted GAF scores after 5 and 6 year follow up respectively. 
These studies suggest that longitudinal neuroimaging may be better predictors of functional 
outcome at follow-up. 
 
4.4 Strengths and limitations 
The strengths of this study include the cohort of early-onset psychosis patients with 
minimum exposure to antipsychotic medication, the availability of patient clinical and 
functional follow-up information to determine if baseline neuroimaging could predict patient 
outcome and image analysis methods applied in an effort to identify subtle shape and 
thickness changes not appreciated by an analysis of volume alone. 
Limitations to this study include: 1. a modest sample size of 46 patients, which may 
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potentially reduce the statistical power to detect more subtle abnormalities; 2. the sample of 
FEP patients, although diagnostically typical of patients presenting with their first episode of 
psychosis, resulted in a clinically more heterogeneous sample than that of a tailored sample 
of schizophrenia patients 3. a number of sub-cortical brain structures were not investigated, 
including the thalamus implicated in first episode schizophrenia previously; 4. although we 
did not find that baseline brain abnormalities predicted symptom severity at follow-up, other 
variables at follow-up may be better suited for this purpose 5. a loss to clinical follow-up of 
approximately 35% was present. 
 
4.5 Conclusion 
In this cohort of individuals with FEP at a very early stage of their illness and with minimal 
medication exposure, subtle changes in the right LTC and bilateral caudate were already 
detectable, suggesting that these structures are affected early in the psychosis process. 
These MRI abnormalities however are not associated with poorer clinical course or outcome 
at 3 year follow-up. 
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Figure Legends 

 
 
Figure 1 
 
Flow chart of patients followed-up 3.5 years later through interview and chart review ans 
subjects lost to follow-up. 
 
 
Figure 2 
 
Cortical thinning in First Episode Psychosis (FEP) patients versus healthy controls (HC) in 
the right superior Lateral Temporal Cortex (LTC) after False Discovery Rate (FDR) 
correction, p=0.05. The significance in this display is a -log(10)p value.  
 
 
Figure 3 
 
Regional volume reductions in the caudate of First Episode Psychosis (FEP) patients 
compared with Healthy Controls (HC) (Top) and regional shape deflation in the right caudate 
of FEP patients compared with controls after the effect of volume has been removed 
(Bottom). Includes False Discovery Rate (FDR) correction, p=0.05.  
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Table 1. Demographic characteristics of FEP patients and healthy controls.  
 
 

 Patients Controls p-value 

 Mean (SD) Mean (SD) 
      t-test /  χ2 

 

Age (years) 28.4 (8.8) 28.6 (8.5) 0.93 

Gender (M/F) n = 32/14 n = 33/13 0.82 

Duration Untreated (DUP) 
(months) 

14 (17)   

Days on Medication 18 (16)   

Medication: 
Total CPZ Equiv 
(mgs) 
 
Antipsychotic 
Type: 

 
Cumulative 
Daily Dose 
 
Aripiprazole 
Haloperidol 
None 
Olanzapine 
Paliperidone 
Quetiapine 
Risperidone 
 

 
4937 (6820) 
224 (198) 
 
4 
1 
7 
19 
3 
5 
7 
 

 

 

Symptoms: 
PANSS  

 
Total 
Positive 
Negative 
General  

 
65 (15) 
17 (4) 
15 (7) 
33 (7) 

 

 

Symptoms @ 
Follow Up: 
PANSS 

 
Total 
Positive 
Negative 
General  

 
43 (13) 
9 (3) 
11 (6) 
22 (6) 

 

 

Functionality: GAF 
 
Baseline 
Follow Up 

 
51 (11) 
76 (14) 

 
 

Diagnosis: SCID   
 
Non-Affective 
Affective 

 
n = 31 
n = 15 

 
 

Severity: 
USS @ Follow Up 

No further 
episodes 
Mild 
Moderate 
Severe 

 
n = 11 
n = 1 
n = 11 
n = 11 
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SD = standard deviation. DUP= duration of untreated psychosis, CPZ= chlorpromazine equivalents, PANSS= positive and negative symptom 

scale, GAF= global assessment of functioning, SCID = Structured Clinical Interview for DSM Disorders, USS= usual symptom severity. 
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Table 2. Overall brain structure volumes from the manual segmentation  
 

 

* Results from a general linear model (GLM) comparing FEP and HC with age and intracranial volume (ICV) as covariates. 
⊥
p<0.05 

Structure Hemisphere HC  (n=46) 
(mm3) 

FEP (n=46) 
(mm3) 

GLM* 

  Mean SD Mean SD F p 
Hippocampus Left 2990 403 2891 373 1.05 0.308 
 Right 3018 400 2909 379 1.33 0.251 
Caudate Left 4935 624 4607 696 5.67 0.019 
 Right 5123 609 4748 743 7.40 0.008⊥ 
Lateral Ventricle Left 7241 3743 8204 3123 2.82 0.097⊥ 
 Right 6950 3540 7649 2627 1.94 0.167 
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Table 3. Relationship between structural brain abnormality and clinical variables at baseline 
and change over a 3 year follow up period 
 

 

Model corrected for age and intracranial volume (ICV). LTC = Lateral Temporal Cortex, DUP = duration of untreated psychosis, CPZ= 

chlorpromazine equivalents, PANSS= positive and negative symptom scale, GAF= global assessment of functioning, USS= usual symptom 

severity, SCID = Structured Clinical Interview for DSM-IV 

 

 
 
 
 
 
 
 
 

Clinical Variable Right LTC Thickness Total Caudate Volume 

 Beta p Beta p 
Baseline     
   GAF score 0.04 0.80 -0.23 0.26 
   Medication    
   (CPZ Equivalents) 

0.27 0.12 -0.08 0.70 

   DUP 0.15 0.35 -0.64 0.53 
Change     
   GAF -0.47 0.65 -0.26 0.28 
   PANSS Total -0.07 0.82 0.15 0.55 
   PANSS Negative 0.45 0.13 -0.24 0.34 
Follow-Up     
   USS 0.25 0.93 0.00 0.56 
   Affective v Non-Affective -0.18 0.29 0.10 0.44 
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Table 4. FEP patients’ diagnoses at baseline and follow-up, for patients re-assessed 3.5 
years later. 

 
	
   Baseline	
   Follow-­‐Up	
  

Patient	
  1	
   Bipolar	
  1	
  Disorder	
  	
   Bipolar	
  1	
  Disorder	
  	
  

Patient	
  2	
   Bipolar	
  1	
  Disorder	
  	
   Bipolar	
  1	
  Disorder	
  	
  

Patient	
  3	
   Bipolar	
  1	
  Disorder	
  	
   Bipolar	
  1	
  Disorder	
  	
  

Patient	
  4	
   Bipolar	
  1	
  Disorder	
  	
   Bipolar	
  1	
  Disorder	
  	
  

Patient	
  5	
   Bipolar	
  1	
  Disorder	
  	
   Bipolar	
  1	
  Disorder	
  	
  

Patient	
  6	
   Bipolar	
  1	
  Disorder	
  	
   Bipolar	
  1	
  Disorder	
  	
  

Patient	
  7	
   Bipolar	
  1	
  Disorder	
  	
   Schizophrenia*	
  

Patient	
  8	
   Delusional	
  Disorder	
   Delusional	
  Disorder	
  

Patient	
  9	
   Delusional	
  Disorder	
   Schizophrenia*	
  

Patient	
  10	
   Major	
  Depressive	
  Disorder	
   Major	
  Depressive	
  Disorder	
  

Patient	
  11	
   Major	
  Depressive	
  Disorder	
   Major	
  Depressive	
  Disorder	
  

Patient	
  12	
   Major	
  Depressive	
  Disorder	
   Bipolar	
  1	
  Disorder*	
  

Patient	
  13	
   Psychotic	
  Disorder	
  NOS	
   Psychotic	
  Disorder	
  NOS	
  

Patient	
  14	
   Psychotic	
  Disorder	
  NOS	
   Psychotic	
  Disorder	
  NOS	
  

Patient	
  15	
   Psychotic	
  Disorder	
  NOS	
   Bipolar	
  1	
  Disorder*	
  

Patient	
  16	
   Psychotic	
  Disorder	
  NOS	
   Psychotic	
  Depression*	
  

Patient	
  17	
   Schizoaffective	
  Disorder	
   Schizoaffective	
  Disorder	
  

Patient	
  18	
   Schizophrenia	
   Schizophrenia	
  

Patient	
  19	
   Schizophrenia	
   Schizophrenia	
  

Patient	
  20	
   Schizophrenia	
   Schizophrenia	
  

Patient	
  21	
   Schizophrenia	
   Schizoaffective*	
  

Patient	
  22	
   Schizophreniform	
  disorder	
   Bipolar	
  1	
  Disorder*	
  

Patient	
  23	
   Schizophreniform	
  disorder	
   Psychotic	
  Disorder	
  NOS*	
  

Patient	
  24	
   Schizophreniform	
  disorder	
   Schizoaffective	
  Disorder*	
  

Patient	
  25	
   Schizophreniform	
  disorder	
   Schizophrenia*	
  

Patient	
  26	
   Schizophreniform	
  disorder	
   Schizophrenia*	
  

Patient	
  27	
   Schizophreniform	
  disorder	
   Schizophrenia*	
  

Patient	
  28	
   Schizophreniform	
  disorder	
   Substance	
  Induced	
  Psychotic*	
  

Disorder	
  * Denotes patients with a change in diagnosis 3.5 years later. 
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Figure 1 
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Figure 2 
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Figure 3 

 
 
 
 
 


