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Background: Individuals with schizophrenia have low employment rates and the job interview presents a critical
barrier for them to obtain employment. Virtual reality training has demonstrated efficacy at improving interview
skills and employment outcomes among multiple clinical populations. However, the effects of this training on
individuals with schizophrenia are unknown. This study evaluated the efficacy of virtual reality job interview
training (VR-JIT) at improving job interview skills and employment outcomes among individuals with
schizophrenia in a small randomized controlled trial (n = 21 VR-JIT trainees, n = 11 waitlist controls).
Methods: Trainees completed up to 10 h of virtual interviews using VR-JIT, while controls received services
as usual. Primary outcome measures included two pre-test and two post-test video-recorded role-play
interviews scored by blinded raters with expertise in human resources and self-reported interviewing self-
confidence. Six-month follow-up data on employment outcomes were collected.
Results: Trainees reported that the intervention was easy-to-use, helpful, and prepared them for future
interviews. Trainees demonstrated increased role-play scores between pre-test and post-test while controls
did not (p = 0.001). After accounting for neurocognition and months since prior employment, trainees had
greater odds of receiving a job offer by 6 month follow-up compared to controls (OR: 8.73, p = 0.04) and
more training was associated with fewer weeks until receiving a job offer (r = −0.63, p b 0.001).
Conclusions: Results suggest that VR-JIT is acceptable to trainees and may be efficacious for improving job
interview skills in individuals with schizophrenia. Moreover, trainees had greater odds of receiving a job offer
by 6-month follow-up. Future studies could evaluate the effectiveness of VR-JIT within community-based
services.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

Less than 20% of individuals with schizophrenia attain employment
(Rosenheck et al., 2006; Salkever et al., 2007), while this rate climbs to
30–40% for individuals in Individual Placement and Support (IPS)
services (Drake and Bond, 2011). Successfully navigating the job inter-
view is critical to attaining employment and is the most proximal step
to attaining employment for IPS clients (Corbiere et al., 2011). More-
over, social cognitive and neurocognitive deficits that characterize schizo-
phrenia have been associated with poorer vocational outcomes (Eack

et al., 2011; Vargas et al., 2014; Martinez-Dominguez et al., 2015), and
likely increase the difficulty of interviewing. Although individuals with
schizophrenia self-identify having poor interview skills andwant services
to enhance these skills (Solinski et al., 1992; Marwaha and Johnson,
2006), there is a paucity of evidence-based interventions targeting inter-
view skills (Bell and Weinstein, 2011).

Recently, two randomized controlled trials (RCTs) evaluated virtual
reality job interview training (VR-JIT), which demonstrated acceptability
and efficacy at improving interview skills and self-confidence for individ-
uals primarily diagnosed with mood disorders and veterans with post-
traumatic stress disorder (PTSD) (Smith et al., 2014b, 2015a). Moreover,
VR-JIT trainees sustained their self-confidence and were more likely to
receive job offers than controls when evaluated six months later. Addi-
tionally, completing more VR-JIT trials was associated with greater
odds of receiving a job offer and spending fewer weeks searching for
employment (Smith et al., 2015b).
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Thus, we hypothesized that 1) individuals with schizophrenia ran-
domized to training would find VR-JIT acceptable and enhance their
interviewing skills and interviewing self-confidence compared to
waitlist controls; 2) trainees with schizophrenia would sustain their en-
hanced self-confidence and have greater odds of receiving a job offer
compared to controls at 6-month follow-up; and 3) a greater number
of completed VR-JIT trials, improved VR-JIT performance across trials,
and self-confidence at the conclusion of training would be correlated
with receiving a job offer and with fewer weeks until a job was offered.
We generated these directional hypotheses based on our prior research
(Smith et al., 2015b).

2. Methods

2.1. Participants

Participants included 32 individuals with schizophrenia or schizo-
affective disorder recruited through Northwestern University's Schizo-
phrenia Research Group. Bachelor's or Ph.D.-level research staff
determined diagnoses (and antipsychotic treatment) using the Struc-
tured Clinical Interview for the DSM-IV-TR (SCID-IV) (First et al.,
2002). Inclusion criteria included: 18–55 years old, minimum of a 6th
grade reading level using the Wide Range Achievement Test-IV
(WRAT-IV) (Wilkinson and Robertson, 2006), willingness to be video-
recorded, unemployed or underemployed, and actively seeking
employment. Exclusion criteria included: having a medical illness that
significantly comprised cognition (e.g., traumatic brain injury), uncor-
rected vision or hearing problem, or current substance abuse. North-
western University's Institutional Review Board approved the study
protocol and all participants provided informed consent.

Once enrolled, participants were randomized using a random num-
ber generator into training (n=17) or treatment-as-usual waitlist con-
trol (n = 8) groups at an estimated ratio of 2 to 1 to optimize VR-JIT
evaluation. Four trainees and three controls with schizophrenia com-
pleted prior RCTs of VR-JIT (Smith et al., 2014b, 2015a) and their data
were included in all current analyses to optimize statistical power
with final sample sizes of n = 21 trainees and n = 11 controls. Partici-
pantswere re-contacted after 6months and asked to complete a follow-
up survey. Of the original 32 participants, 30 (94%) completed the
follow-up survey and 2 (6%) were lost to contact.

2.2. Intervention

Virtual Reality Job Interview Training (VR-JIT) is a computer-based
intervention developed by SIMmersion LLC (http://www.simmersion.
com) to improve interviewing skills for adults with a range of disabil-
ities. See Supplemental Material and Smith et al. (2014b) for details
on VR-JIT design, use, and delivery (e.g., fidelity training).

2.3. Study procedures

Pre-test measures included demographic, clinical, and vocational in-
terviews; clinical, neurocognitive, and social cognitive assessments; and
self-reported self-confidence and two standardized video-recorded role-
plays. Participants were randomized following pre-test assessments.
Trainees completed up to 10 h of VR-JIT (approximately 20 trials) over
the course of 5 visits (across 5–10 business days). Controls received
services-as-usual for 5–10 business days. Both groups returned after
ten business days to complete post-test measures of self-confidence
and two standardized video-recorded role-plays, while trainees also
completed the Treatment Experience Questionnaire (TEQ). After the
post-test visit, all controls were invited from the waitlist to use VR-JIT.
Two controls used VR-JIT and crossed-over to the training group (Fig. 1).

Research staff contacted participants to complete a follow-up survey
over the phone or via email approximately 6 months after completing
the efficacy trial. Two controls were unreachable by phone, mail, and

email, and were lost to contact. Overall, 23 VR-JIT and 7 controls com-
pleted follow-up (Fig. 1).

2.4. Study measures

2.4.1. Participant characteristics
We assessed demographic characteristics and vocational history via

self-report. Symptoms were assessed using global ratings from the Scale
for theAssessment of Positive Symptoms and the Scale for the assessment
of Negative Symptoms (Andreasen, 1983a, 1983b). For the 7 participants
who completed prior studies (Smith et al., 2014b, 2015a),weused ratings
and notes from the Mini-International Neuropsychiatric Interview
(Sheehan et al., 1998) to inform symptom ratings and SCID diagnosis.

2.4.2. Cognition
We assessed global cognitive ability with the total score from the

Repeatable Battery for the Assessment of Neuropsychological Status
(Randolph et al., 1998). We assessed basic social cognition using the
Bell-Lysaker Emotion Recognition Task (Bell et al., 1997), and advanced
social cognition using an emotional perspective-taking task (Smith
et al., 2014c). Accuracy ratings for each task were generated using the
number of correct responses.

2.4.3. VR-JIT acceptability
We recorded trainee attendance acrossfive sessions and the number

of minutes (600 min possible) that they engaged in virtual interviews.
Trainees completed the TEQ to evaluate whether they felt that VR-JIT
was easy to use, enjoyable, helpful, instilled confidence, and prepared
them for interviews (Bell and Weinstein, 2011). The TEQ used a
7-point Likert scale with higher scores reflecting more positive views
(α = 0.86).

Fig. 1. Consort diagram of study participation.
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2.4.4. VR-JIT efficacy

2.4.4.1. Role-play performance. Job interview role-plays (approximately
20 min each) were scored across nine domains: 1) conveying oneself
as a hard worker, 2) sounding easy to work with, 3) conveying that
one behaves professionally, 4) negotiation skills (requesting Thursdays
off), 5) sharing things in a positiveway, 6) soundinghonest, 7) sounding
interested in the position, 8) comfort level, and 9) establishing rapport;
whichwere adapted from prior work (Huffcutt, 2011). Role-play videos
were randomly assigned to two blinded raters withmore than 15 years
of experience in human resources. Total scores for two pre-test and two
post-test role-plays were computed across the nine domains (range of
1–5, higher scores reflecting better performance), and averaged to re-
flect a single score.

2.4.4.2. Interviewing self-confidence. Participants rated their self-
confidence at interviewing using a 7-point Likert scale to answer nine
questions, with higher scores reflecting more positive views
(e.g., “Howcomfortable are you going on a job interview?”). Total scores
at pre-test and post-test had strong internal consistencies (α = 0.95
and α = 0.92, respectively).

2.4.4.3. VR-JIT process measures. We recorded trainees' VR-JIT perfor-
mance scores, number of completed trials, and time spent performing
virtual interviews. Each virtual interviewwas scored 0–100 using an al-
gorithm that assessed the appropriateness of responses based on eight
domains: negotiation skills, conveying that you're a hard worker,
sounding easy to work with, sharing things in a positive way, sounding
honest, sounding interested in the position, behaving professionally,
and establishing interviewer rapport.

2.4.5. Six-month follow-up measures
The follow-up survey asked participants to reflect on the past

6 months and report the 1) total number of weeks they searched for
employment, 2) number of job interviews completed, and 3) number
of job offers received and accepted. The survey reassessed interviewing
self-confidence (α=0.89), and assessed whether trainees felt that VR-
JIT prepared them for real interviews, helped them attain employment,
and if revisiting VR-JIT would prepare them for future interviews. These
itemswere rated on a 5-point Likert scale (1= strongly disagree to 5=
strongly agree).

3. Data analysis

3.1. Efficacy study

Between-group differences for demographics, vocational history,
cognition, and clinical history were assessed with a Mann–Whitney in-
dependent samples test or chi-square analysis. We used descriptive sta-
tistics to assess VR-JIT acceptability via session attendance, VR-JIT usage

Table 2
Mean characteristics of VR-JIT acceptability (SD).

Attendance measures
% session attendance 90.0%
Elapsed simulation time (min) 537.9 (102.9)

TEQ items
Ease of use 6.0 (1.0)
Enjoyable 6.7 (0.7)
Helpful 6.6 (0.7)
Instilled confidence 5.9 (1.2)
Prepared for interviews 6.0 (1.0)

Note. Scale for TEQ, 1 = extremely unhelpful to 7 = extremely helpful.

Table 1
Baseline characteristics.

Control group (n = 11) VR-JIT group (n = 21) p-Value

Demographics
Age, mean years (SD) 39.1 (10.6) 40.8 (12.2) 0.76
Gender (% male) 54.5% 52.4% 0.91
Parental education, mean years (SD) 11.7 (1.8) 12.9 (3.4) 0.46
Race
% Caucasian 27.3% 28.6%
% African-American 54.5% 66.7% 0.46
% Latino 18.2% 4.8%

Vocational history
Months since prior employment, mean (SD)a 26.9 (41.0) 65.2 (92.4) 0.27
Prior full-time employment (%) 63.6% 71.4% 0.65
Prior paid employment (any type) (%) 100% 95.2% 0.46
Prior participation in vocational training program (%) 27.3% 38.1% 0.54

Cognitive function
Neurocognition, mean (SD) 72.5 (12.6) 74.8 (16.4) 0.76
Basic social cognition, mean (SD) 0.71 (0.2) 0.69 (0.1) 0.67
Advanced social cognition, mean (SD) 0.77 (0.1) 0.74 (0.1) 0.88

Clinical history
Duration of illness, mean years (SD) 16.0 (11.4) 19.5 (11.2) 0.35

Clinical symptoms
Hallucinations 2.36 (2.1) 1.71 (1.8) 0.39
Delusions 2.36 (2.1) 2.50 (1.9) 0.88
Bizarre behavior 0.36 (0.8) 0.95 (1.2) 0.24
Thought disorder 1.18 (1.3) 0.90 (1.3) 0.56
Affective flattening 1.64 (1.4) 1.86 (1.6) 0.73
Alogia 1.27 (1.3) 1.14 (1.5) 0.79
Avolitionb 2.90 (0.8) 2.90 (1.1) 0.86
Anhedoniac 2.38 (1.6) 3.73 (1.4) 0.05
Attentionc 1.75 (0.9) 2.00 (1.5) 0.73

Chlorpromazine equivalent 245.25 (164.9) 340.81 (197.9) 0.18
Treated with atypical antipsychotic medication (%) 81.8% 90.0%
Treated with typical antipsychotic medication (%) 18.2% 10.0% 0.52

a Two outliers excluded for VR-JIT trainees: 324 months and 276 months.
b One VR-JIT trainee was not rated on this domain.
c Three controls and six VR-JIT trainees were not rated on this domain.
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(in minutes), and mean responses to the TEQ. A repeated measures
analysis of variance (RM-ANOVA), using group as a fixed factor and as-
sessment scores as repeatedmeasures, evaluated whether primary out-
comes (role-play performance and interviewing self-confidence)
significantly improved between pre-test and post-test for trainees as
compared to controls. Cohen's d effect sizes characterized the within-
participant differences.

We evaluated VR-JIT performance score improvement across trials
as a process measure by computing linear regression slopes for each
participant based on the regression of their performance scores on the
log of trial number. The group-level performance average for each suc-
cessive VR-JIT trial was plotted with a report of the R-square from the
regression of average performance on the log of trial number.

3.2. Six month follow-up

Among trainees, we conducted a pairwise t-test to evaluatewhether
post-test self-confidence was sustained at 6-month follow-up.We con-
ducted a logistic regression with job offer (1 = yes, 0 = no) as the de-
pendent variable to evaluate whether or not trainees had higher odds
of receiving a job offer than controls. Neurocognition and number of
months since prior employment were included as covariates given
their relationship to vocational outcomes in this population
(Burke-Miller et al., 2006; Catty et al., 2008). Odds ratios (OR)were gen-
erated with 95% confidence intervals. Nagelkerke R2 provided the
model's proportion of explained variance. We conducted point serial
correlations to evaluate whether receiving a job offer was associated
with VR-JIT processmeasures (i.e., total number of completed VR-JIT tri-
als, the VR-JIT performance slope, total amount of time spent with VR-
JIT) and self-confidence at 6-month follow-up. We conducted Pearson
correlations to evaluate whether the number of weeks searching for
employment was associated with VR-JIT process measures and self-
confidence at 6-month follow-up.

4. Results

4.1. Pre-test between-group characteristics

Trainees and controls did not differ with respect to demographics as
well as clinical, cognitive, and vocational history (all p N 0.10). Despite
random assignment, anhedonia ratings differed between groups (but
were missing for nine participants) (p b 0.05) (Table 1).

4.2. VR-JIT acceptability

VR-JIT sessions were well attended, trainees completed mean =
15.7 (SD = 4.3) trials, and participants reported that VR-JIT was easy
to use, enjoyable, helpful, and increased their self-confidence in
interviewing (Table 2).

4.3. VR-JIT process measures

VR-JIT performance scores significantly improved across the number
of completed trials (Fig. 2). The slope (mean = 4.8, SD = 3.7) suggests
that performance improved 4.8 points for every 1 point increase in the
natural log of trial number (R-squared = 0.86).

4.4. Primary outcomes for efficacy study

RM-ANOVA revealed a significant group-by-time interaction for
role-play performance (F1,30 = 13.9, p = 0.001). Trainees improved
their role-play performance between pre-test and post-test, which
was characterized by a large effect size (d = 0.92). Controls appeared
to regress to the mean (d = −0.42) (Table 3). RM-ANOVA revealed a
non-significant group-by-time interaction for self-confidence scores
(F1,30 = 1.6, p = 0.11), while observed improvement by trainees was
characterized by a medium effect size (d = 0.58) (Table 3).

4.5. 6-month vocational outcomes

Trainees sustained interviewing self-confidence between the post-
test (m = 50.2, SD = 8.8) and 6-month follow-up (m = 49.0, SD =
9.5) (T20 = 0.92, p N 0.10, d = −0.13). This analysis excluded the two
controls who crossed-over to the VR-JIT group. More trainees received
job offers (47.8%) than controls (14.3%), which was a trend-level differ-
ence (p= 0.055). The groups did not differ with respect to the propor-
tion of participants who completed interviews, accepted job offers, total
number of interviews completed, or number ofweeks they searched for
employment (all p N 0.10) (Table 4).

The logistic regression revealed that the odds of attaining a job offer
was 8.73 times higher for trainees compared to controls (OR = 8.73,
p = 0.04; 95% CI = 1.17, 65.00) after accounting for neurocognition
andmonths since prior employment (non-significant predictors). Over-
all, the model explained 20.3% of the variance in job offers (Table 5).

Among trainees, completingmore VR-JIT trials correlatedwith fewer
weeks searching for employment (r = −0.63, p b 0.001) and greater
improvement in self-confidence (r = 0.46, p = 0.03). A larger VR-JIT

Table 3
Unadjusted means for efficacy study primary outcome measures.

Control group VR–JIT group

Pretest mean (SD) Posttest mean (SD) Cohen's d Pretest mean (SD) Posttest mean (SD) Cohen's d

Role-play performancea 34.9 (3.6) 33.6 (3.3) −0.42 33.8 (5.9) 36.5 (4.4) 0.92
Interviewing self-confidencea 41.9 (14.0) 44.2 (11.5) 0.30 42.5 (13.7) 50.2 (8.8) 0.58

a One training group participant scored 3 standard deviations below the mean on the pretest and posttest means and was removed from this particular analysis.

Fig. 2. VR-JIT learning curve in individuals with schizophrenia. This figure plots the
average score for each successive VR-JIT virtual interview trial. Trials 1–3 at easy, trials
4–6 at medium, and trials 7–17 at hard. Model fit, R2 = 0.86.
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performance slope correlated with greater improvement in role-play
performance (r=0.46, p=0.03). Remaining correlationswere non sig-
nificant (Supplemental Table 1).

More than 80% of trainees strongly agreed or agreed that VR-JIT pre-
pared them for real interviews and they would use VR-JIT again to en-
hance their skills. Fifty-six percent of trainees agreed or strongly
agreed that VR-JIT helped them get a job.

5. Discussion

Weexamined the acceptability and efficacy of VR-JIT in employment-
seeking individuals with schizophrenia. Trainees reported that VR-JIT
was easy to use, enjoyable and helpful, and improved their confidence
for future interviews. Also, trainees improved their virtual interview
scores across increasing levels of difficulty and their role-play perfor-
mance scores. At 6-month follow-up, trainees had greater odds of receiv-
ing a job offer. Moreover, the regression was conducted while covarying
for known predictors of employment (Burke-Miller et al., 2006; Catty
et al., 2008). Also, more training was associated with fewer weeks
searching for employment and trainees felt VR-JIT prepared them for in-
terviews they encountered in real-life.

The observed improvement in interviewing skills in this cohort is
consistent with the evaluation of VR-JIT in other clinical populations
(Smith et al., 2014a, 2014b, 2015a). Also, our findings that trainees
with schizophrenia had greater odds of receiving job offers and higher
doses of training were related to fewer weeks of job searching replicat-
ed the results from a recent 6-month follow-up study of a cohort pri-
marily diagnosed with mood disorders or PTSD (Smith et al., 2015b).

There are several directions for future research. First, one could eval-
uate whether VR-JIT improves vocational outcomes in larger samples
enrolled in evidence-based vocational services such as IPS, which has
better vocational outcomes than conventional practice (Drake and
Bond, 2011). Since the vast majority of individuals with schizophrenia
spectrum disorders do not have access to IPS, VR-JIT could be evaluated
independently or as a complement to available vocational services. Due
to the web-based interface, VR-JIT can be widely disseminated to treat-
ment centers with little access to vocational services.

Several limitations must be considered. There was limited statistical
power due to a small sample. Data on the types of jobs attained or
pay received were not collected, and 6-month data was self-reported.

The findings only generalize to individuals actively seeking jobs. Also,
two controls crossed-over to the training group, which enhances our
understanding of VR-JIT but could limit the generalizability of controls.
We did not assess Parkinsonian symptoms or anticholinergic treatment,
which could impact interviewing performance. All participants were
paid for their study efforts (including the intervention phase), which
may create bias. Thus, future research needs to evaluate outcomes by
unpaid trainees. Both groups had similar demographic, clinical, and
cognitive characteristics, and job-seeking behaviors (i.e., proportion
of completed interviews, length of job search), which are notable
strengths of the sample.

6. Conclusions

In conclusion, VR-JIT is a promising intervention given that trainees
improve their interviewing skills and have greater odds of receiving a
job offer. Moreover, the amount of training was associated with receiv-
ing a job offermore quickly. Future studies should evaluatewhether VR-
JIT can enhance vocational outcomes for individuals with schizophrenia
with and without access to evidence-based vocational services.

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.schres.2015.05.022.
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