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Abstract

Rational, aims and objectives: Individual Placement and Support (IPS) is an evidence

based strategy for facilitating employment among adults with severe mental illness

(SMI) where staff may lead mock job interviews to prepare clients for real-world inter-

views (a method with limited scalability and cost effectiveness). A virtual reality job

interview training program (VR-JIT)—delivered via the internet—has demonstrated

efficacy for increasing employment among adults with SMI. Now, VR-JIT is being

implemented with a community mental health agency (CMHA) and evaluated for its

effectiveness within IPS. This study is a budget impact analysis, evaluating the costs

of preparing a CMHA to implement VR-JIT.

Method: Implementation preparation occurred over 7 months from October 1, 2016

to April 30, 2017. CMHA staff (n = 15) and external research partners (n = 3) tracked

their hours completing implementation preparation activities. Salaries plus a 28%

fringe benefit rate were used to derive a per-hour salary amount for each individual

and applied to each activity. Non-labor equipment costs were obtained from pur-

chase receipts. A budget impact analysis evaluated the expenditures associated with

preparing the CMHA to implement VRJIT.

Results: The total implementation preparation costs equaled $25,482. Labor costs

equaled $22,882 and non-labor costs equaled $2,600. In total, 655 person-hours were

spent preparing for VR-JIT implementation (e.g., preparing lab space, training, and

supervising operations).

Conclusions: This study presents an initial evaluation of the budget impact of prepar-

ing to implement VR-JIT in a CMHA. Cost considerations for future implementation

preparation will be discussed. Given that the cost to prepare to implement an inter-

vention can hinder its adoption, results provide an important analysis for decision-

makers that may enhance uptake. Future work will determine the cost-effectiveness

of VR-JIT implemented within IPS. This study is registered at http://clinicaltrials.gov,

NCT = 03049813, “Virtual Reality Job Interview Training: An Enhancement to

Supported Employment in Severe Mental Illness.”
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1 | INTRODUCTION

Individual Placement and Support (IPS) is the standard version of

supported employment recommended by the Substance Abuse and

Mental Health Services Administration. There are 523 IPS-supported

employment programmes in the United States.1 Across 25 randomized

controlled trials, 56% of IPS clients were employed compared with

23% of controls, and IPS clients obtained employment in fewer days,

held their jobs for more days, and worked more hours per week com-

pared with controls.2,3 Although IPS has positive vocational outcomes

and is cost-effective,4 the developers of IPS suggest that technology

may be able to enhance IPS services.5 However, few technology-

based enhancements have been evaluated, so there is little informa-

tion available to make informed decisions about how much it will cost

to integrate technology-based enhancements into IPS services.

Virtual reality job interview training (VR-JIT) is a technology-based

intervention delivered via the Internet with demonstrated efficacy at

improving interview skills and producing a twofold increase in access

to jobs across five randomized controlled trials of adults with varying

mental health needs.6-9 Although the results of a VR-JIT community

effectiveness study are pending,10 VR-JIT is being implemented in

46 organizations serving over 674 trainees across 20 US states and in

Canada and New Zealand. Hence, there is a large-scale effort to dis-

seminate this intervention prior to establishing its community-based

effectiveness. Thus, given the emerging rollout of VR-JIT in the com-

munity, service providers would greatly benefit from learning more

about the budgetary impact of preparing to implement VR-JIT within

their agencies, especially because cost is the leading barrier to adop-

tion and sustainability of technology-based interventions.11 Specifi-

cally, understanding the costs of preparing to implement an

intervention is important because this is a calculation of costs that are

incurred before any trainees are enrolled in the intervention, meaning

prior to the service provider receiving any return on the investment of

delivering the intervention.

Implementation science process models define the period between

when an organization chooses to adopt a new innovation and when

that innovation becomes available in the organization as the “prepara-

tion” phase.12 Key activities of the preparation phase focus on training

staff, identifying communication channels and champions, adapting

programme materials, specifying staff roles for delivery of intervention

components, and identifying and preparing delivery methods (eg, tech-

nology and space). Thus, this study reports on the costs of implemen-

tation preparation within a large IPS service provider that is currently

evaluating VR-JIT effectiveness. We define “implementation prepara-

tion” as the resources and activities that are required to make VR-JIT

available in this setting (ie, to prepare agencies to deliver VR-JIT), prior

to actually engaging trainees in the intervention. The primary aim of

this paper is to present the results of a budget impact analysis that we

conducted to assess the expected short-term changes in expenditures

for a community mental health agency (CMHA) delivering IPS after

choosing to adopt VR-JIT. Given that this study was the first imple-

mentation evaluation of VR-JIT, time spent on some implementation-

preparation activities was likely greater than what would be necessary

for future implementation. Thus, as a secondary exploratory aim, we

conducted sensitivity analyses to estimate the costs associated with

replicating the activities associated with implementation preparation

of VR-JIT, to inform future implementation of VR-JIT.

2 | METHODS

Our presentation of methods and results adheres to the reporting

guidelines outlined by Sullivan and colleagues for conducting a budget

impact analysis.13

2.1 | Participants

Participants in this study were members of the implementation support

team, which consisted of an external scientific partner (n = 3) and

CMHA staff (n = 15). The CMHA contained two divisions that were

involved with preparing for implementation: an employment team

(whose role was to conduct the job interview trainings with clients pre-

senting to the community agency) and an internal research team (whose

role was to facilitate partnerships with external research groups).

2.2 | Intervention mix

VR-JIT is a computer-based job interview simulation delivered via the

Internet, in which trainees repeatedly practice interviewing with a vir-

tual hiring manager named Molly Porter. The Molly character was cre-

ated by filming an actress reciting approximately two thousand lines

of dialogue with variations in mood and personality. Each interaction

between trainees and Molly is facilitated by speech-recognition soft-

ware and lasts approximately 25 minutes, with 10 to 15 hours of

unique virtual job interview experience gained overall. Our random-

ized, controlled efficacy evaluations suggested that VR-JIT improved

interview skills in five cohorts of adults with various mental and

behavioural health disorders (depression, schizophrenia, PTSD, autism,

addiction)6,9,14-16 and increased their likelihood of getting job offers

more than twofold within 6 months of completing VR-JIT (ie, 14%-

25% of controls received job offers compared with 48%-54% of VR-

JIT trainees).6-9
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2.3 | Time horizon

Implementation preparation occurred over 7 months: between

1 October 2016 and 30 April 2017.

2.4 | Perspective

This analysis takes the perspective of the budget holders—that is, the

decision makers at CMHAs considering adoption of this intervention.

2.5 | Analytic framework

Our computing framework involved a cost-calculator approach, which

has been described as the preferred approach for a budget impact

analysis.13

2.6 | Input data

2.6.1 | Costs of preparing to implement VR-JIT

Table 1 presents the labour and nonlabour cost-input parameters

associated with implementation preparation. All costs are presented

in 2017 US dollars, and salary estimates included a 28% standard

fringe benefit rate. Labour costs were based on time spent preparing

to implement the intervention and are presented in aggregate to keep

these data unidentifiable. Nonlabour costs were attributed to equip-

ment needed to carry out the intervention.

2.6.2 | Estimated costs to replicate the
implementation preparation of VR-JIT

The implementation support team provided estimates of the time that

would be necessary to replicate implementation preparation in

another CMHA setting. Using those estimates, members also identi-

fied a reasonable range of values for each estimate for sensitivity test-

ing. The values were derived based on team members' experiences in

the trial and confirmed by team consensus. Table 2 shows the replica-

tion estimate input parameters.

2.7 | Data sources

Actual salaries were obtained from each member of the external sci-

entific partner. Salaries for CMHA staff were based on averages or

midpoint estimates for each job role at the agency; actual salaries

were not requested from the community agency to protect the ano-

nymity of the participating employees. Nonlabour equipment costs

were obtained from purchasing receipts and therefore were based on

actual amounts spent.

2.8 | Data collection

Individuals involved in this phase of the project tracked the time spent

engaged in implementation-preparation activities. They recorded their

time completing each activity via a cost-capture log,17 delivered

online. The cost-capture log was developed for this study, and items

were tailored to different roles on the project for ease of completion.

This evaluation received approval by the Northwestern University and

University of Michigan's Institutional Review Boards. All community

partners provided informed consent for their participation in this

study.

2.9 | Analyses

2.9.1 | Costs of preparing to implement VR-JIT

Labour costs were derived from calculating a per-hour salary amount

(including fringe) from each individual's salary. We applied each indi-

vidual's per-hour rate to each implementation-preparation activity.

We then aggregated the values across all individuals to derive esti-

mates of the time and costs spent completing each implementation-

preparation activity. Descriptive analyses were used to estimate the

total number of labour hours, total labour costs, and total nonlabour

costs associated with implementation preparation.

2.9.2 | Estimated costs to replicate the
implementation preparation of VR-JIT

Descriptive analyses were used to explore the costs of replicating the

implementation preparation of VR-JIT in a future setting. We tested

the sensitivity of the replication estimates by varying each estimate

across a range of reasonable values for each activity.

3 | RESULTS

3.1 | Costs of Preparing to Implement VR-JIT

Table 3 shows the total number of labour hours and labour costs

accrued during implementation preparation. The total number of

labour hours was 566, and the total labour cost was $22 882. Just

over half of the labour hours (54%) and labour costs (56%) were

accrued by staff from the external scientific partner. Meetings and

correspondence activities required the most hours (269 h; 48%) and

TABLE 1 Budget impact analysis labour and nonlabour input
parameters

Variables
Input
Parameter Reference

Average salaries

External scientific partner

(n = 3)

$77,440 Actual salaries

Community agency (n = 15) $70,252 Average or median salaries

Hardware

Computers (n = 5) $1,650 Purchase order receipts

Headphones (n = 50) $600 Purchase order receipts

Microphones (n = 5) $150 Purchase order receipts

Sound boxes (n = 5) $200 Purchase order receipts
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greatest costs ($11 476; 50%). Nonlabour costs, presented in Table 1,

amounted to $2600, with computers accounting for the majority of

the expenses ($1650; 63%). Combined, the total cost of implementa-

tion preparation (labour and nonlabour costs) was $25 482.

3.2 | Estimated costs to replicate the implementation
preparation of VR-JIT

Table 2 shows the estimates to replicate this effort for each imple-

mentation-preparation activity. Based on these values, the estimated

total cost for replication is $7276, which equates to 32% of the imple-

mentation-preparation costs incurred in this project.

Because these replication values were estimates, we conducted a

sensitivity analysis to vary these estimates across a reasonable range

for each implementation-preparation activity. To estimate the range

of potential costs across each implementation-preparation activity,

the cost of each activity (presented in Table 3) was multiplied by the-

minimum and maximum per cent effort that were estimated to be

needed to replicate it (from Table 2); these resulting values were

then added to or subtracted from the total estimated replication

cost to demonstrate how much more or less each implementation-

preparation activity might be expected to cost. For example, the

activity “Participating in training to deliver VR-JIT or to supervise

training to deliver VR-JIT” cost $2059 in the study (shown in Table 3).

We estimated it would require 50% effort to replicate this activity

($1029), with a possible range of 40% to 70% for that replication

(presented in Table 2). This means that if replication required 70%

effort, there could be an increase in costs of $412 (ie, $1029 + $412

= $1441 for that activity), and if replication required only 40% effort,

there could be a decrease in costs of $206 (ie, $1029 − 206 = $823

for that activity). Thus, the total estimated cost to replicate the entire

study ($7276) could be expected to change by +$412 or −$206,

depending on the amount of effort expended on the specific activity

“Participating in training to deliver VR-JIT or to supervise training to

deliver VR-JIT.” Figure 1 presents the results of the sensitivity analysis

and depicts the range of estimated costs for each implementation-

preparation activity. For each row in the figure, the $0 mark in the

centre of the diagram refers to the estimated cost to replicate each

implementation-preparation activity.

As shown in Figure 1, the activity that is expected to incur the

greatest variation in a replication is supervising CMHA operations and

ongoing correspondence (estimated to increase or decrease the total

replication costs by $354). Results show that to save the most money

in a replication, implementation would benefit from reducing the time

TABLE 2 Assumptions of estimates for replication input parameters for sensitivity testing

Labour costs for each implementation-preparation activity Estimate Range

Weekly meetings of and correspondence among the implementation support team members 15% 10%-20%

Meetings of and correspondence among CMHA staff 20% 15%-25%

Meetings of and correspondence among external scientific partner staff 15% 10%-20%

Developing, tailoring, and printing training materials 20% 15%-30%

Reviewing VR-JIT training materials 75% 50%-100%

Leading VR-JIT orientation didactic training 20% 15%-30%

Participating in meetings or sending emails for orientation training 25% 20%-35%

Supervising VR-JIT orientation role-play training 10% 5%-15%

Participating in training to deliver VR-JIT or to supervise training to deliver VR-JIT 50% 40%-70%

Communicating with the technology partner for technical support 60% 50%-75%

Engaging CMHA technical support 60% 25%-80%

Supervising CMHA operations and ongoing correspondence 50% 40%-60%

Designing the lab space 100% 95%-105%

Purchasing materials for the VR-JIT lab 100% 95%-105%

Corresponding with information systems 100% 95%-105%

Ordering materials 100% 95%-105%

Reviewing resources and allocation with the finance department 100% 95%-105%

Tracking materials for resource allocation 100% 95%-105%

Nonlabour costs Needed for replication?

Computers Requireda

Headphones Requireda

Microphones Requireda

Sound boxes Requireda

Abbreviations: CMHA, community mental health agency; VR-JIT, virtual reality job interview training programme.
aAlternative equipment could be substituted (e.g., headphones with attached microphones).
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spent supervising CMHA operations (eg, a savings of $354 could be

realized if replication required only 40% effort instead of 50% effort)

and engaging CMHA technical support (eg, a savings of $329 could be

realized if replication required only 25% effort instead of 60% effort).

Table 2 also identifies which nonlabour costs would be required

for a replication. As shown, all the equipment could be replaced with

alternative models (eg, headphones with attached microphones). Also,

these items were purchased for use in a stationary lab. Alternative

equipment also might be used for a nonstationary lab (eg, tablets

could be used instead of computers).

4 | DISCUSSION

Because cost is frequently cited as the primary barrier to adoption

and sustainability of new interventions,18,19 we conducted a prospec-

tive budget impact analysis of the costs to prepare to implement VR-

JIT in a CMHA. Our study results show that the total cost of preparing

to implement VR-JIT was $25 482. The vast majority of these costs

were labour costs, and half of all labour costs arose from meetings

and correspondence activities. In exploratory analyses, we estimated

that the cost of replicating VR-JIT at another CMHA would be $7276,

TABLE 3 Labour hours and costs by VR-JIT implementation-preparation activity

Implementation-Preparation Activities Na

Total
Hours

Proportion of
Total Hours, %

Proportion of Hours
Accrued by the External
Scientific Partner, %

Total
Labour
Costs

Proportion of Costs
Accrued by the External
Scientific Partner, %

Meetings and correspondence

Weekly meetings of and correspondence among

implementation support team membersb
7 92 16 60 $3958 55

Meetings of and correspondence among CMHA staffc 5 77 14 6 $3480 9

Meetings of and correspondence among external

scientific partner staff

3 100 18 100 $4037 100

Materials

Developing, tailoring, and printing training materials 5 62 11 97 $1813 96

Reviewing VR-JIT training materials 2 5 1 80 $287 86

Training

Leading VR-JIT orientation didactic training 1 6 1 100 $369 100

Participating in meetings or sending emails for

orientation training

10 6 1 0 $169 0

Supervising VR-JIT orientation role-play training 4 23 4 87 $752 84

Participating in training to deliver VR-JIT or to supervise

training to deliver VR-JIT

9 80 14 0 $2059 0

Technical support

Communicating with the technology partner for

technical support

4 11 2 57 $569 65

Engaging community agency technical support 4 22 4 18 $939 26

Supervision

Supervising community agency operations and

ongoing correspondence

2 60 11 67 $3,545 69

Lab space

Designing the lab space 2 4 1 0 $155 0

Purchasing materials for the VR-JIT lab 1 5 1 100 $103 100

Corresponding with information systems 1 1 <0.1 0 $54 0

Ordering materials 2 3 1 0 $139 0

Reviewing resources and allocation with the finance

department

1 5 1 0 $271 0

Tracking materials for resource allocation 1 5 1 0 $183 0

Total 18 566 — 54 $22

882

56

Abbreviations: CMHA, community mental health agency; VR-JIT, virtual reality job interview training programme.
aN refers to the number of participants, and individuals can be counted in multiple categories.
bThe implementation support team is composed of the community agency and the external scientific partner.
cOccasional brief consultation with a member of the external scientific partner.
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or approximately one-third of the cost of implementation preparation

in the initial setting. The dramatically lower implementation-prepara-

tion costs for a subsequent implementation of VR-JIT are primarily

due to this study being the first to implement VR-JIT in a CMHA,

which required notable development work by the CMHA employment

team, the CMHA internal research team, and the external scientific

partner; the results of this work could be adopted with minimal cost

by future implementers.

Although the costs of preparing to implement VR-JIT may appear

high, many interventions have notable start-up costs that are separate

from the costs of delivering the interventions themselves.20,21

Research on the IPS model of supported employment has shown that

the average cost per client to deliver the intervention during the first

2 years is higher than in subsequent years (approximately

$3500-$5000 annual cost per client in 2005 dollars),22 which sup-

ports the idea that implementation start-up costs exceed ongoing

operation costs. Further, because our study was the first implementa-

tion of VR-JIT in a CMHA, there were several activities that were

required for successful implementation, such as development, review,

and tailoring of training materials, as well as infrastructure develop-

ment. Many of the training materials developed for this implementa-

tion can be reused by other CMHAs that wish to implement VR-JIT,

which should lead to lower implementation costs, presumably making

the endeavour more attractive to decision makers. Additionally, as our

analysis focused on the costs of preparing to implement VR-JIT, we

anticipated that many of these up-front implementation activities will

lesson over time with ongoing implementation. Evaluating the imple-

mentation costs associated with delivering VR-JIT is an important

next step.

An advantage of the detailed, prospective, cost-capture–based

approach of the budget impact analysis when estimating implementa-

tion-preparation costs is its specificity in identifying costs associated

with particular implementation activities. For example, our analysis

indicates that the time spent on email communication and in meetings

by the implementation support team, the CMHA staff, and the exter-

nal scientific partner staff represented about half of all labour costs.

Although we estimated that VR-JIT-replication efforts at other

CMHAs will require only 10% to 25% of those costs, future adopters

of VR-JIT may want to consider other, potentially more cost-effective

ways to use technology to exchange information about implementa-

tion preparation (eg, using a SharePoint site to help collaborative

teams organize and share information).

Another strength of our study is the prospective estimation of

costs specific to implementation preparation aside from the costs of

the VR-JIT technology itself. Some readers may wonder how the esti-

mates and totals resulting from this study differ from what could be

ascertained from other sources (eg, by contracting with VR-JIT devel-

opers for VR-JIT training and implementation support). In a contract

for implementation support, implementation-preparation costs would

be aggregated into a broader line item such as training, where total

F IGURE 1 Sensitivity testing to determine the change in costs for each replication estimate input parameter for each VR-JIT implementation-
preparation labour activity
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cost to the adopter is provided but the individual training component

costs (eg, time spent tailoring training materials and time spent by the

trainer traveling to and then conducting the training) are not necessar-

ily provided. Our results also captured costs that might not be

included in a contract for implementation support, such as the cost of

having CMHA staff attend meetings and training sessions. The costs

associated with these activities are not trivial and also may vary by

implementation site. Having disaggregated information about imple-

mentation-preparation activities and their associated costs helps

CMHA decision makers understand the true cost to their organiza-

tions of preparing to implement VR-JIT.

5 | LIMITATIONS

Despite the noted strengths of this study, we acknowledge a few

study limitations. Our study of VR-JIT was implemented in a large

CMHA in a major metropolitan area. Our results may not generalize as

well to smaller CMHAs or those in less densely populated areas, so

future research should assess implementation-preparation costs of

VR-JIT in CMHAs of different sizes and in different geographic areas.

In addition, our study design focused on the preparation of delivering

VR-JIT in a computer lab at the CMHA, and it has limited generaliz-

ability to other delivery strategies (eg, delivery to clients at home or in

public settings).

6 | CONCLUSION

Our assessment of implementation-preparation activities associated

with providing VR-JIT in a CMHA provides critical information about

the expected costs of adopting and preparing to implement a new,

technology-based IPS intervention. Because implementation-prepara-

tion cost data are scarce, it is difficult to contextualize our methods

and the generalizability of our findings. IPS is a secondary prevention

intervention, and prevention science experts have pointed out the

need for more prospective cost analyses of prevention interventions

across the entire implementation spectrum (from preparation to

implementation to sustainment).23 For preventive interventions such

as VR-JIT to be adopted and sustained, it is essential to have eco-

nomic data like those reported herein for budgetary planning by

CMHA decision makers who may wish to implement VR-JIT.
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