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Abstract
Purpose  The current study evaluates the demographic, clinical, and neurocognitive characteristics of a recruited FEP research 
sample, a research control group, and a FEP clinic sample that were assessed and treated within the same center and time 
period.
Methods  This study utilized data collected through an observational study and a retrospective chart review. Samples were 
ascertained in the Longitudinal Assessment and Monitoring of Clinical Status and Brain Function in Adolescents and Adults 
study and the Prevention and Recovery in Early Psychosis clinic. FEP clinic patients (n = 77), FEP research participants 
(n = 44), and age-matched controls (n = 38) were assessed using the MATRICS consensus cognitive battery and global 
functioning social and role scales. Between-group differences were assessed via one-way ANOVA and Chi-square analyses.
Results  No significant differences were observed between groups with regard to age and gender. The FEP research sample 
had a higher proportion of white participants, better social and role functioning, and better neurocognitive performance when 
compared with the FEP clinical population. The clinic sample also had more diagnostic variability and higher prevalence of 
substance use disorders relative to the FEP research sample.
Conclusions  Researchers should be aware of how study design and recruitment practices may impact the representativeness 
of samples, with particular concern for equal representation of racial minorities and patients with more severe illness. Studies 
should be designed to minimize burden to promote a wider range of participation.

Keywords  Early psychosis · Schizophrenia · Neuroscience · Selection bias · Generalization

Introduction

The external validity or “generalizability” of clinical 
research hinges on the extent to which participant sam-
ples faithfully represent real-world populations of inter-
est [1]. Despite researchers’ best efforts, however, sample 

recruitment is an inexact science. Non-representative sam-
pling may stem from systemic factors (for example, loca-
tion of research hospitals), study design (stringent eligibil-
ity criteria, aggressive recruitment practices, high or low 
reimbursement for participants’ time), or from participants 
themselves (mistrust of researchers, or conversely, eagerness 
to try anything that might help). Regardless of the source, it 
is typical for researchers to briefly acknowledge limitations 
to the generalizability of their findings, but more serious 
scrutiny of this potential problem is rare [2].

Evidence of sampling skew has been found in schizophre-
nia research studies, resulting in possible under-representa-
tion of women and racial minority participants. Although 
epidemiological studies have found that males represent 
about 58% of the population with schizophrenia, non-epide-
miological studies tend to oversample men at a ratio of about 
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two to one [3]. For instance, in clinical trials of new atypical 
antipsychotic medications, the average number of women in 
the total samples was around 33.3% and the minimum was 
6.7% [4]. The relative paucity of women participating in 
schizophrenia research limits understanding of gender differ-
ences in the presentation and course of the disease, and may 
result in women receiving sub-optimal treatment.

Under-representation of racial minorities in clinical 
research may also compromise the generalizability of find-
ings. A review of 637 schizophrenia studies found that of 
the studies analyzed, only 27% of the studies reported the 
racial composition of the study participants, thus precluding 
serious consideration of the issue [5]. The impact of race 
on patients’ interest in research participation is also con-
tested. Although a legacy of racist research practices (e.g., 
the Tuskegee syphilis experiment) is thought to impede 
African Americans’ willingness to participate in medical 
research in the United States, there is some evidence that 
minorities are equally interested in research participation 
relative to nonminority patient groups [6–8]. In the United 
Kingdom, where ethical guidelines emphasize internal (but 
not external) validity of research designs [9], clinicians’ lack 
of confidence or possible misconceptions about research par-
ticipation, as well as patients’ concerns that research might 
harm their mental health, were noted as barriers to research 
participation in Woodall and colleagues’ review on this topic 
[10]. A study of early psychosis patients in Norway found 
that those with a longer duration of illness were more likely 
to refuse participation in research [11]. Since duration of 
untreated psychosis (DUP) has been associated with poor 
prognosis but also with barriers to obtaining treatment [12, 
13], the lower rate of participation among those with long 
DUP may have the effect of underestimating illness severity 
and barriers to treatment within this literature.

Stringent eligibility criteria may represent the greatest 
threat to external validity in the context of schizophrenia 
research. Despite widely accepted evidence that comorbidity 
is the norm in the early course of psychotic disorders—40% 
enter treatment with more than one psychiatric diagnosis, 
with substance use disorders accounting for the majority 
of these secondary diagnoses [14]—patients with comor-
bid conditions are often excluded by design. Researchers 
examining the standard eligibility criteria for antipsychotic 
trials found that only 14 of 50 (28%) patients with schizo-
phrenia screened for clinical trial participation met the study 
criteria [15]; a second, larger study found that 1320 out of 
6012 (22%) schizophrenia patients were eligible for trial 
participation [2]. Ineligible participants were more likely 
to be female, African American, and older [2]. Finally, par-
ticipant-related factors such as attitudes toward research, 
lack of transportation to attend multiple appointments, 
mental illness stigma, cognitive impairment, and severe 

negative symptoms may also present barriers to enrollment 
in research protocols [10].

Despite the burgeoning research and clinical interest in 
establishing specialized care for individuals experiencing 
a first episode of psychosis (FEP), the question of whether 
research samples involving this group accurately reflect the 
clinical population of individuals seeking treatment for a 
first episode has not received substantial attention. The FEP 
category is somewhat more inclusive than schizophrenia; 
FEP samples include patients with schizophrenia as well as 
schizoaffective, schizophreniform, and psychosis “not oth-
erwise specified” diagnoses. Further, different studies vari-
ously define FEP as the first months, year, or several years of 
psychotic illness. Given these vague diagnostic parameters, 
as well as the high hopes for the impact of intensive FEP 
intervention, ensuring that FEP research studies generalize 
to real world samples remains critical. A few researchers 
have examined this issue. In one study comparing early psy-
chosis patients participating in a large drug trial to a large 
epidemiological cohort, the authors concluded that the 
stricter eligibility criteria of the drug trial did not appear 
to yield notable differences between the two samples with 
regard to age of onset, gender and premorbid functioning 
[16]. Conversely, “epidemiological” FEP samples (i.e., 
groups of patients tracked from clinical centers rather than 
selected for research) have tended to demonstrate worse 
prognosis (more hospital re-admissions, lower employment 
rate, and lower GAF scores) relative to selected research 
samples [17]. Conus and colleagues note that the process of 
informed consent is itself a powerful selection factor, since 
studies report refusal rates of 24–46% among FEP patients 
approached for participation in prospective research [17]. 
These observations are limited, however, by the inherent 
problems of comparing samples recruited at different sites, 
which are likely to differ in many meaningful ways. To 
date, there have been no published studies comparing FEP 
research participants to a naturalistic sample of early psy-
chosis patients treated at the same center.

The aim of this study is to examine the comparability 
of a number of key variables in FEP research derived from 
a recruited FEP research sample (n = 44), a naturalistic 
FEP clinical sample (n = 77), and an age-matched control 
group (n = 38) obtained through a cross-sectional study and 
chart review. Although the primary comparisons of inter-
est are between the two FEP samples, the control group 
was included to both serve as a check on site differences 
and to provide additional context for interpreting clinical 
and neurocognitive tests. Specifically, we compared demo-
graphic and clinical features including primary diagnosis, 
social and role functioning, and neurocognitive task perfor-
mance in these three samples. In line with prior findings, we 
hypothesized that the clinical sample would contain higher 
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proportions of women, racial/ethnic minorities, and affective 
and substance use disorders relative to the research samples.

Methods

Settings and procedures

The Boston Center for Intervention Development and 
Applied Research (CIDAR). The Boston CIDAR study [18] 
aimed to identify markers of progression in schizophrenia 
(2007–2012). CIDAR recruited throughout the metropoli-
tan Boston area via outreach to clinicians, local hospitals 
and clinics, advertisements, and word of mouth. Eligible 
CIDAR first episode psychosis (hereafter, “CIDAR-FEP”; 
n = 44) participants met criteria for a DSM-IV-TR diagno-
sis of schizophrenia, schizophreniform, or schizoaffective 
disorder, were ages 13–45, and had psychosis onset within 
the past 5 years. CIDAR healthy volunteers (“CIDAR-HV”; 
n = 38) were generally recruited from the same geographic 
areas as the case groups, with comparable age, gender, race 
and ethnicity, handedness, and parental socioeconomic sta-
tus. No controls met criteria for any current or past major 
Axis I disorders. Controls were also excluded for any history 
of psychiatric hospitalizations, prodromal symptoms, schi-
zotypal or other Cluster A personality disorders, first degree 
relatives with psychosis, or any current or past antipsychotic 
use (past psychotropic medication use before study enroll-
ment was permitted). Exclusion criteria for all participants 
were: sensory-motor handicaps, neurological disorders, 
medical illnesses impacting neurocognitive function, diag-
nosis of mental retardation, lack of English fluency, DSM-
IV-TR substance abuse in the past month or dependence in 
the past 3 months, current suicidality, a history of electro-
convulsive therapy (ECT) within the past 5 years for cases 
and any history of ECT for controls.

CIDAR assessments took place at offices within 2 miles 
from the PREP® clinic. All CIDAR participants provided 
informed consent and demographic information and were 
assessed using measures described below. Within the 
CIDAR-FEP group, 23 (52%) were receiving psychotherapy 
at the time that they participated in the study and 35 (80%) 
were currently taking psychiatric medications. Of these, 
15 were receiving care at PREP®. Clinical diagnoses were 
obtained using a Structured Clinical Interview for DSM-IV 
(SCID) administered by a masters- or doctoral-level clini-
cian. All CIDAR procedures were approved by the Beth 
Israel Deaconess Medical Center IRB. Participants were 
paid for their time.

Prevention and Recovery in Early Psychosis (PREP®). 
PREP® [19] is an intensive outpatient program treat-
ing FEP patients ages 16–30 who have psychosis onset 
within the past 3 years. PREP® has few concrete exclusion 

criteria, but tends to refer elsewhere patients who have 
substance-induced psychosis, history of intellectual or 
developmental disability, lack of English fluency, or are 
perceived to require acute or inpatient level of care. PREP® 
services are funded by the Massachusetts Department of 
Mental Health. There are no insurance requirements or 
costs to PREP® patients, ensuring that ability to pay does 
not serve as a barrier to accessing care for this program. 
Most patients come from within the metro Boston area, 
but some travel from well outside the city to receive this 
specialized care. Thus PREP® does not represent a particu-
lar catchment, but instead illustrates a treatment-seeking 
clinical population.

As part of routine clinical practice, patients entering 
the program received a baseline assessment consisting of 
a diagnostic interview with a psychiatrist and one or more 
clinicians or clinical trainees as well as a psychological 
assessment including the Wechsler Test of Adult Read-
ing (WTAR) oral word reading test, MATRICS consen-
sus cognitive battery [20], and Global Functioning (GF) 
social and role scales [21]. De-identified clinical data were 
then entered into an outcome database. The vast majority 
(nearly all) of incoming patients does take advantage of 
this testing service and thus the database is an accurate 
reflection of the patients engaged in care at this program. 
Only PREP® patients assessed within the time frame coin-
ciding with the CIDAR study (2007–2012) were included 
in the current analysis database (n = 77). Because CIDAR 
recruited FEP participants at PREP®, the groups were 
cross-checked by members of the PREP® (EK) and CIDAR 
(RMG) teams who had access to identifying information. 
This check identified 15 CIDAR FEP participants who 
were also PREP® patients. These 15 participants were 
included in the CIDAR-FEP group only (i.e., deleted from 
the PREP® group), with the aim of defining these individu-
als within the research-participant population. The Mas-
sachusetts Department of Mental Health has approved use 
of this de-identified data for research.

Individuals administering assessments for both PREP® 
and CIDAR were supervised by licensed psychologists 
(authors MFY and RMG) who worked closely together 
and coordinated training procedures between the two pro-
jects. At PREP®, clinicians administering the GF scales 
and MCCB were trained annually by a licensed psycholo-
gist. They observed two administrations of the battery, 
and then were observed administering the battery at least 
once, before implementing assessments on their own. Fur-
ther, the PREP® assessment team met for weekly super-
vision to discuss scoring and assessment issues. Within 
CIDAR, the same protocol was used to ensure reliability. 
Further, the psychologists supervising the clinical team 
and research team worked closely together to coordinate 
training protocols.
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Measures

MATRICS Consensus Cognitive Battery (MCCB). The 
MCCB was designed to create a standard for measure-
ment of treatment effects on cognition in schizophrenia, 
and has demonstrated strong reliability and minimal prac-
tice effects [20, 22]. The current investigation used nine 
MCCB subtests: Trail Making Test-A, BACS Symbol 
Coding, Hopkins Verbal Learning Test-Revised, Wechsler 
Memory Scale III: Spatial Span, Letter Number Span, 
Neuropsychological Assessment Battery: Mazes, Brief 
Visual Memory Test-Revised, Category Fluency (animal 
naming), and Continuous Performance Test-Identical Pairs 
(the Mayer–Salovey–Caruso Emotional Intelligence Test 
was not used due to problems with item comprehension 
among some PREP® clients). Because the samples were 
well-matched with regard to age and gender and MCCB 
T-scores are not reliable for individuals below age 20, raw 
scores were used in analyses.

Wechsler Test of Adult Reading (WTAR​) and Wide 
Range Achievement Test (WRAT​). PREP® patients were 
assessed using the Wechsler Test of Adult Reading 
assesses premorbid intellectual functioning [23]. CIDAR 
research participants (FEP and control) were assessed via 
the word reading list of the Wide Range Achievement Test, 
4th Edition [24]. Both consist of brief word reading lists 
and provide estimates of premorbid IQ. The tests both pro-
vide a normed IQ estimate with mean of 100. Although 
they are different tests, previous research suggests that IQ 

estimates from the WRAT-4 and WTAR can be used inter-
changeably [25].

Global Functioning Scales. The Global Functioning 
Social and Role (GFS and GFR) Scales are 10-point scales 
that assess a person’s interpersonal relationships and pri-
mary role performance, respectively. Both scales have dis-
played high construct validity and interrater reliability [21, 
26].

Clinical diagnoses were based on interviews with the 
Structured Clinical Interview for DSM-IV-TR (SCID), 
Research Version [27–29] or the child version [30] for 
subjects < 18.

Data management and analyses

Data were screened for normality and outliers. One outlier 
was identified for the CPT task; this score was deleted but 
the individual was retained in the dataset. There was a sub-
stantial amount of missing data from the clinical (PREP®) 
dataset, which was not surprising. For example, only 55 of 
the 77 individuals represented in the PREP® database had 
a recorded diagnosis. We examined potential demographic 
(age, gender, educational attainment) difference between 
participants with and without complete data; no significant 
differences emerged. Individuals with missing data were 
excluded per analysis but retained within the overall sam-
ple. Sample sizes are specified per analysis within Tables 1, 
2, 3 and 4.

Chi-square tests were performed to examine differences 
between groups with regard to overall diagnostic patterns, 

Table 1   Demographic differences between clinical and research FEP and control groups

abc Means that share a superscript did not significantly differ in Bonferroni-corrected post-hoc comparisons

PREP® (clinical) CIDAR-FEP (research) CIDAR-HV (research) Test statistic df p

N Mean SD % N Mean SD % N Mean SD %

Age 69 21.45a 3.13 – 44 21.92a 4.54 – 38 21.72a 3.20 – F = 0.24 2 0.79
Years education 47 12.05a 2.18 – 44 13.11ab 2.56 – 38 14.13b 2.33 – F = 8.21 2 < 0.01
Est. premorbid IQ 44 96.86a 18.10 – 43 109.77b 16.43 – 38 110.79b 14.21 – F = 9.51 2 < 0.01
Gender 77 – – – 44 – – – 38 – – – χ2 = 0.19 2 0.91
 Male 52 – – 68 28 – – 64 25 – – 66
 Female 25 – – 32 16 – – 36 13 – – 34

Ethnicity 66 – – 43 – – 38 – – χ2 = 1.04 2 0.60
 Hispanic or Latino 10 – – 15 8 – – 19 4 – – 11
 Not Hispanic or Latino 56 – – 85 35 – – 81 34 – – 89

Race 66 – – – 44 – – – 38 – – – χ2 = 25.84 12 0.01
 White 24 – – 36 27 – – 61 23 – – 61
 Black or Af. Am 32 – – 48 6 – – 14 8 – – 21
 Amer. Indian/Alaskan native 0 – – 0 1 – – 2 0 – – 0
 Asian 2 – – 3 4 – – 9 4 – – 11
 Multi-racial 7 – – 11 4 – – 9 3 – – 8
 Other 1 – – 2 2 – – 5 0 – – 0
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gender ratios, and racial and ethnic composition. One-way 
ANOVAs were employed to test for age, educational attain-
ment, and premorbid IQ. Given identified group differences 
in racial composition and educational attainment, two sub-
sequent ANCOVAs controlling for these variables was used 
to compare (1) MCCB subtest differences and (2) social and 
role functioning between the three groups. Post-hoc Bon-
ferroni correction was used for estimates of paired differ-
ences between each group. An additional ANOVA compared 
MCCB and social and role functioning among the subgroup 
of CIDAR FEP participants who were recruited from PREP® 
vs. PREP® patients who did not participate in research. Raw 
MCCB subtest scores were converted to within-sample z 
scores (using the full sample means and standard deviations) 
for ease of interpretation in Fig. 1. All analyses were per-
formed using SPSS.

Results

Demographic characteristics of each group and relevant 
test statistics are displayed in Table 1. No significant dif-
ferences were observed between groups with regard to age 
and gender. The groups differed with regard to overall racial 
composition, but had similar proportions of Hispanic/Latino 
participants. The groups differed significantly with regard 
to educational attainment, in that control participants had 
on average a year more education than FEP research par-
ticipants, who in turn had on average a year more education 
than FEP clinic patients. There were also significant group 
differences with regard to estimated premorbid IQ, with 
both research FEP and control samples scoring substantially 
higher than the FEP clinic patients.

Primary diagnoses for the PREP® and CIDAR-FEP 
groups are displayed in Table 2. Psychosis “NOS” diagnoses 
were more common in the clinical group (27%) compared to 
the research group (0%), and schizoaffective disorder diag-
noses were more prevalent among the research participants 
relative to the clinic patients (30% vs. 11%). Consistent with 

entry criteria for the study, no FEP research participants had 
current substance use disorder diagnoses, but 5% of clinic 
patients did have a current alcohol use disorder and 14% had 
another substance use disorder at the time of their admission 
to the program. Diagnostic differences between groups were 
significant (see Table 2).

An ANOVA revealed group differences with regard to 
groups’ racial composition and educational attainment 
(Table 1). CIDAR control participants had significantly more 
years of education than CIDAR FEP participants, who in 
turn had more education than PREP® patients. White partici-
pants were overrepresented in the two research groups (61%) 
relative to the clinic group (36%). Thus, we included years of 
education and race (dichotomized as white vs. non-white) in 
an ANCOVA examining MCCB and social/role functioning 
scores in the three groups. This ANCOVA was significant 
for all MCCB subtests, with an overall pattern of PREP® 
patients scoring lower than CIDAR-FEP, who in turn did 
worse relative to CIDAR-HV participants (Table 3; Fig. 1). 
The same pattern was found with regard to social and role 
functioning among the groups (Table 3; Fig. 2).

The subgroup of CIDAR FEP participants who were 
recruited from PREP® was directly compared to PREP® 
patients who did not participate in research with regard to 
neuropsychological, social, and role functioning. CIDAR 
participants from this subgroup performed significantly 
better than PREP® patients on three MCCB subtests: sym-
bol coding, category fluency, and letter-number span (see 
Table 4).

Discussion

The aim of the current study was to examine the issue of 
research-to-clinic sample generalization by comparing 
research participants with a naturalistic (i.e., obtained via 
typical referral pathways to FEP care and meeting clinic-
defined criteria for inclusion in the program) clinical sample 
assessed using the same measures with many of the same 

Table 2   Primary axis one 
diagnoses in PREP® and 
CIDAR-FEP

DSM-IV-TR diagnoses PREP® (clini-
cal)

CIDAR-FEP 
(research)

χ2 (df = 1) p

N % N %

Primary diagnosis
Schizophrenia 25 46 27 61 2.48 0.16
Schizoaffective disorder 6 11 13 30 5.47 0.02
Psychosis “not otherwise specified” 15 27 0 0 14.14 0.00
Schizophreniform disorder 0 0 4 9 5.21 0.04
Bipolar disorder with psychotic features 6 11 0 0 5.11 0.03
Major depressive disorder with psychotic features 3 5 0 0 2.48 0.25
Total 55 100 44 100
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clinical researchers, recruited from the same geographic 
area, and seen during the same period of time. The groups 
were well-matched with regard to age distribution and gen-
der ratios. Although there were differences in the frequency 
of diagnoses between the FEP groups, this is likely due to 
the research group receiving a more structured and careful 
diagnostic interviews. The clinical sample had a higher pro-
portion of “psychosis NOS” diagnoses; these may represent 
individuals who could technically meet criteria for a “schiz-
oaffective” diagnosis if assessed with a structured diagnostic 
interview. The higher frequency of “NOS” diagnoses within 
the clinic group likely reflects the greater tolerance of diag-
nostic uncertainty, and the use of less structured assessment 
methods, within clinical (as compared to research) settings.

In other ways, however, the variety and magnitude of the 
differences we identified between groups was large and clini-
cally meaningful. Consistent with our expectations, there 
was a higher prevalence of current substance abuse disorders 
within the clinic FEP group relative to the research FEP 
sample. This is clearly not surprising; individuals with active 
substance use disorders were excluded from participating in 
CIDAR. However, the presence of substance use disorders 
in the PREP® sample is still important, as it highlights one 
potential source of differences between the samples.

With regard to race, white participants were over-repre-
sented (and African Americans under-represented) in both 
the research FEP and control groups relative to the clinic 
population. In the United States, mistreatment of ethnic 
minorities in research contexts may lead to skepticism about 
the benefits (or even the safety of) research participation, 
thus leading to lower rates of representation in research sam-
ples [6–8]. Additionally, participating in research is less pos-
sible for individuals who have more stringent caregiver or 
financial responsibilities or more precarious employment or 
economic circumstances; these factors unfortunately often 
do align with race in the United States, which is another 
potential explanation for the observed underrepresentation 
of minorities in the CIDAR samples.

FEP research participants had more education and higher 
estimated premorbid IQ relative to clinic patients. There 
were also statistically significant and clinically meaningful 
differences between clinical and research groups with regard 
to neurocognitive and clinical characteristics. The CIDAR-
FEP research sample performed around 0.6 standard devia-
tions below the age-matched control group on most MCCB 
subtests, which is somewhat attenuated relative to prior find-
ings in the field [31]. More notably, PREP® patients per-
formed an additional 0.6 SD below the FEP research group 

Table 4   ANOVA testing 
subgroup differences in 
neurocognitive, role, and social 
functioning

TMT-A Trail Making Test- A; possible scores range from 0 to 300 with higher scores indicating poorer 
performance, BACS-SC Brief Assessment of Cognition in Schizophrenia-Symbol Coding; possible scores 
range from 0 to 110 with higher scores indicating better performance, HVLT-R Hopkins Verbal Learning 
Test-Revised; possible scores range from 0 to 36 with higher scores indicating with higher scores indicat-
ing better performance, WMS-SS Wechsler Memory Scale III: Spatial Span; possible scores range from 0 to 
36 with higher scores indicating better performance, LNS Letter Number Span; possible scores range from 
0 to 24 with higher scores indicating better performance, NAB Mazes Neuropsychological Assessment Bat-
tery: Mazes; possible scores range from 0 to 26 with higher scores indicating better performance, BVMT-R 
Brief Visual Memory Test-Revised; possible scores range from 0 to 36 with higher scores indicating better 
performance, Cat. Fluency-A Category Fluency (animal naming); possible scores range from 0 or greater 
with higher scores indicating better performance, CPT-IP Continuous Performance Test-Identical Pairs; 
possible scores range from 0 to 4 with higher scores indicate better performance

Matrics consensus 
cognitive battery

PREP® (clinical) 
n = 37–52

CIDAR-FEP 
recruited from 
PREP® (research) 
n = 8–11

F p Effect size (η2)

Mean SD Mean SD

TMT-A 38.09 17.89 36.78 13.31 0.04 0.84 0.001
BACS-SC 20.79 6.51 24.22 4.32 2.27 0.14 0.065
HVLT-R 43.19 10.73 51.09 15.06 4.25 0.04 0.043
WMS-SS 14.63 3.94 14.89 5.40 0.03 0.87 0.001
LNS 11.58 3.67 14.44 3.28 4.67 0.04 0.085
NAB Mazes 15.72 7.65 17.33 7.68 0.33 0.57 0.007
BVMT-R 19.80 7.67 22.22 7.81 0.73 0.40 0.015
Cat. Fluency-A 2.08 0.68 2.21 0.74 0.21 0.65 0.103
CPT-IP 17.90 6.04 23.00 5.15 5.50 0.02 0.005
Global functioning
 Social 4.66 1.64 5.00 1.25 0.39 0.54 0.006
 Role 3.07 1.97 3.80 2.10 1.12 0.29 0.018
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(i.e., > 1 SD below controls) on most neurocognitive tasks, 
which is more consistent with the extant literature. This 
is particularly surprising given the research sample had a 
longer allowable duration of illness (less than 5 years) com-
pared to the clinical sample (less than 3 years).

The same pattern was seen for social and role function-
ing: although nothing would look amiss comparing the rela-
tively lower scores of the CIDAR-FEP group to the healthy 

volunteers, the functioning of the clinic patients was signifi-
cantly worse relative to their research-participating peers. 
This pattern of results was confirmed when we narrowed 
focus to examine only the subgroup of CIDAR participants 
recruited from PREP® relative to other PREP® patients who 
either were not referred to the study, not eligible to par-
ticipate, or declined to participate. In other words, while 
it is clear that the FEP research sample had much better 
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Fig. 1   MCCB Task Performance. TMT-A Trail Making Test-A; 
higher scores indicate poorer performance, BACS-SC Brief Assess-
ment of Cognition in Schizophrenia-Symbol Coding; higher scores 
indicate better performance, HVLT-R Hopkins Verbal Learning 
Test-Revised; higher scores indicate better performance, WMS-SS 
Wechsler Memory Scale III: Spatial Span; higher scores indicate bet-
ter performance, LNS Letter Number Span; higher scores indicate 
better performance, NAB Mazes Neuropsychological Assessment 

Battery: Mazes; higher scores indicate better performance, BVMT-R 
Brief Visual Memory Test-Revised; higher scores indicate better per-
formance, Cat. Fluency-A Category Fluency (animal naming); higher 
scores indicate better performance, CPT-IP Continuous Performance 
Test-Identical Pairs; higher scores indicate better performance. Raw 
scores converted to z scores based on full sample means and standard 
deviations; TMT z scores multiplied by − 1 for ease of interpretation

Fig. 2   Global functioning: 
social and role scales
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functioning than their clinic counterparts, it appears that 
even within the clinic, those who opted (or were encouraged) 
to participate in research had better social, role, and neu-
ropsychological performance than non-research-participat-
ing PREP® patients. This is unsettling, in that it introduces 
problems with the generalization of research findings and 
may result in underestimating the true extent of the impair-
ments associated with first episode psychosis.

One possible explanation for the differences found 
between the FEP research vs. clinical groups is the dif-
ferential proportion of racial minorities. The FEP-clinical 
(PREP®) group had higher proportions of non-white patients 
relative to the FEP research sample. Some measures may 
have differential validity across ethnic and cultural groups. 
Further, assessment measures that are culturally inappropri-
ate increase the probability of making incorrect assumptions 
about their study sample [1]. Estimates of IQ, in particular, 
may be vulnerable to social factors (e.g., language barriers 
or lack of educational opportunities) rather than reflecting 
true premorbid IQ differences between white vs. non-white 
participants, artificially deflating scores in the FEP-clinical 
group.

Another possible explanation concerns the high demands 
of research participation. Research participation requires a 
degree of organization, motivation, and skill: participants 
must be able to read and understand a long consent form, 
manage multiple appointments, and have the stamina and 
motivation to complete assessments. Studies may inad-
vertently exclude participants with more severe negative 
symptoms, disorganization, or cognitive deficits by sim-
ply expecting too much of them. Additionally, patients 
with pronounced negative symptoms may be unmotivated 
by research benefits such as gift cards, money, or clinical 
consultations. Clinicians are also sensitive to these factors, 
and may prioritize symptom stabilization over referrals to 
research for patients struggling with organization and adher-
ence. Additionally, patients with a conceptualization of their 
experience that does not align with a medical model of ill-
ness may less likely to volunteer for studies that identify 
participants as belonging in defined disease categories. For 
instance, a qualitative study conducted in the U.K. found that 
older people, especially Black African-Caribbean seniors, 
do not necessarily view depression as a mental illness, thus 
rendering their participation in depression-focused medical 
illness unlikely [32].

Stringent eligibility criteria represent the most likely 
factor contributing to the differences between research and 
clinical samples in the current study. Although research 
focusing on biological/brain-based variables strives to elimi-
nate potential confounds such as substance use disorders, 
neurodevelopmental disorders, and traumatic brain inju-
ries, this must be balanced against the competing scientific 
need to faithfully represent populations of interest. CIDAR 

eligibility criteria were typical of the field in this respect: 
potential participants with substance use disorders, neuro-
logical disorders, premorbid IQ less than 70, or educational 
attainment of less than ninth grade were excluded from the 
first episode sample. For instance, at least 14% of PREP® 
clients had a substance use disorder, and three had esti-
mated IQ scores below 70. Additionally, the most severely 
ill patients may more often be deemed not competent or 
otherwise ready for research participation. However, these 
factors are part of the “true” picture of FEP presentation in 
the real world.

This study has several limitations. First, history of head 
injury and neurologic disorders, which could account for 
cognitive impairment in some cases, was not assessed sys-
tematically in the clinical sample and thus could not be 
included as a covariate in our analyses. Additionally, the 
PREP® group was not assessed using the SCID, which 
likely accounts for the differences in diagnostic distribution 
between the FEP groups. Second, some of the clinical data 
was missing, thus findings should be interpreted with that 
caution in mind. Third, this study compares only identified 
clinic patients to research participants; we cannot speak to 
the similarities or differences of either of these groups to 
the larger population of true FEP in the community, includ-
ing many individuals who do not seek treatment for their 
psychosis. We also do not know whether clinic patients may 
have participated in studies other than CIDAR. Addition-
ally, this study lacks any patient self-report data that could 
corroborate clinician impressions of illness severity and 
functioning. Another limitation is that reliable data reflect-
ing participants’ socioeconomic status and experiences of 
childhood adversity both of which have been implicated as 
potential risk factors for psychosis development and chro-
nicity [33, 34] was not collected. Finally, the current study 
is a secondary analysis of two datasets originally collected 
for different purposes, and does not reflect the primary aims 
of either project.

It is also worth pointing out that a small sample size is 
a limitation. While generalization is important for studies 
involving application of best practice principles to the wider 
community, studies of neurobiology will still need homoge-
neous samples for appropriate interpretation of the findings. 
Larger samples will allow potential stratification of the pop-
ulations and thereby enable investigations of a broader range 
of questions. However, it is possible that even large samples 
of treatment-seeking individuals with psychosis would fail 
to reflect the broader United States FEP population, many 
of whom do not receive treatment or routinely intersect with 
health care settings [35].

Despite these limitations, the findings represent a call to 
the field to examine study design and recruitment practices 
in psychiatric research. We conduct research to facilitate 
awareness, to advance knowledge, and most importantly 
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to support ideas with scientific facts. If our research sam-
ples reflect only a subset of the populations of interest, the 
general application of our findings carries less weight. This 
becomes especially important for the dissemination of the 
so-called “best practices”: clinicians tasked with implemen-
tation may be rightly skeptical if they believe the research 
does not accurately represent their clientele. Researchers, 
on the other hand, must balance a challenging set of com-
peting priorities: the elimination of confounds and a desire 
for hefty datasets serving many research goals, vs. faithful 
representation of the clinical population and generalizability 
of results. Research studies, if available, should be offered to 
patients in a standard way to ensure that certain groups are 
not overlooked or excluded. Study measures should therefore 
be carefully selected for cultural as well as psychometric 
validity to maximize the generalizability of research find-
ings, and protocols should be designed to minimize burden 
and promote a wide range of participation.
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