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Cost-Benefit Analysis of a Support Program for Nursing Staff
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Objectives: A peer-support program called Resilience In Stressful Events
(RISE) was designed to help hospital staff cope with stressful patient-
related events. The aim of this study was to evaluate the impact of the RISE
program by conducting an economic evaluation of its cost benefit.
Methods: AMarkov model with a 1-year time horizon was developed to
compare the cost benefit with and without the RISE program from a pro-
vider (hospital) perspective. Nursing staff who used the RISE program be-
tween 2015 and 2016 at a 1000-bed, private hospital in the United States
were included in the analysis. The cost of running the RISE program, nurse
turnover, and nurse time off were modeled. Data on costs were obtained
from literature review and hospital data. Probabilities of quitting or taking
time off with or without the RISE program were estimated using survey
data. Net monetary benefit (NMB) and budget impact of having the RISE
program were computed to determine cost benefit to the hospital.
Results: Expected model results of the RISE program found a net mone-
tary benefit savings of US $22,576.05 per nurse who initiated a RISE call.
These savings were determined to be 99.9% consistent on the basis of a
probabilistic sensitivity analysis. The budget impact analysis revealed that
a hospital could saveUS$1.81million eachyear because of theRISE program.
Conclusions: The RISE program resulted in substantial cost savings to
the hospital. Hospitals should be encouraged by these findings to imple-
ment institution-wide support programs for medical staff, based on a high
demand for this type of service and the potential for cost savings.
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Virtually all practicing healthcare providers experience highly
stressful events during their careers. However, the provider's

emotional response, coping mechanisms, and state of well-being
after an event can vary greatly among individuals.1 Some are seri-
ously traumatized and become “second victims” of the same inci-
dents that harm patients.2 In the recovery process from such
incidents, providers may follow one of the three potential paths
of “dropping out, surviving, or thriving.”3 The first two of these
paths refer to decreased work productivity, taking time off from
work or even quitting the job. Not only are these outcomes detri-
mental to the provider, but also they are associated with monetary
losses for the employing institution with a previous estimate of nurse
turnover costing US $300,000 for every 1% increase in turnover.4

Most healthcare providers have reported not receiving institu-
tional support to assist with distress that occurs after an adverse
event.3,5 At Johns Hopkins Medicine, the Resilience In Stressful
Events (RISE) program provides support healthcare workers after
From the *Johns Hopkins University School of Medicine; †Department of
Health Policy and Management, Johns Hopkins Bloomberg School of Public
Health; and ‡Johns Hopkins Hospital, Baltimore, Maryland.
Correspondence: Albert W. Wu, MD, 624 N Broadway, Hampton House, 653

Baltimore, MD 21205 (e‐mail: awu@jhu.edu).
The authors disclose no conflict of interest.
Supplemental digital contents are available for this article. Direct URL citations

appear in the printed text and are provided in the HTML and PDF versions
of this article on the journal’s Web site (www.journalpatientsafety.com).

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

J Patient Saf • Volume 00, Number 00, Month 2017

Copyright © 2017 Lippincott Williams & Wilkins. Unau
they experience a stressful event.6 This program aims to provide
multidisciplinary, peer-to-peer support in a nonjudgmental envi-
ronment to provide timely support, help healthcare providers to
employ healthy coping strategies, and to promote overall well-
being. By helping providers cope more effectively after important
stressful events, such as an unexpected patient death or a medical
error, the program has the potential to decrease provider turnover
and productivity losses associated with adverse events.

A key element of the RISE program is peer support provided by
colleagues who work in the clinical environment, understand the
stressors that are present, and have a great deal of compassion
for their peers. These individuals volunteer to serve as RISE re-
sponders and are trained using a specific curriculum to provide
support primarily psychological first aid, rather thanmental health
care or human resource counseling. The peers are generally not
known to the callers who use the service; if they are personally
acquainted, the peer responder can defer the call to another re-
sponder. The goal is to provide timely support, which is offered
24 hours per day and 7 days per week. The peer responder is ex-
pected to contact the caller within a maximum of 30minutes of re-
ceiving a page. Timely support is usually provided in person but
may also be provide by phone, if desired by the caller.

Regardless of their primary clinical role at Johns Hopkins Hos-
pital, peer responders are expected to respond strictly as a trained
RISE responders. They do not ask interrogative questions related
to the event. The support provided is focused on the caller's feeling
rather than the details of the event. All interactions and informa-
tion are confidential. The only exception is any indication immi-
nent of harm to self or others. The RISE program is housed
under the Patient Safety Committee and does not report to super-
visors, human resources, or risk management.

The RISE responders are trained to show up in a timely man-
ner, engage fully with the caller, listen actively, empathize, and
help them identify coping strategies that will allow them to recover,
as well as to be resilient and thrive in their role as a caregiver.

Although RISE and similar programs have anecdotally been
successful in averting provider turnover and productivity losses,
there have been no formal evaluations of the economics of pro-
vider support programs. Therefore, our aim was to evaluate the
cost benefit of the RISE program from the hospital's perspective.
We hypothesized that the RISE program results in a cost savings
in the short term.
METHODS

Design
We developed aMarkov model to conduct a cost-benefit anal-

ysis comparing the costs to a hospital with and without the RISE
program. The analysis was conducted for a 1000-bed private hos-
pital in the United States and was conducted from a provider per-
spective. The cost-benefit analysis was designed to summarize all
costs invested in the RISE program infrastructure as well as mon-
etize benefits using the friction cost method.7 This method was
unique for the case being studied because it considers losses in la-
bor productivity until a suitable replacement could be found.
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Model parameters were obtained from hospital and survey
data. Costs were reported in 2015 US dollars. The time horizon was
1 year; thus, costs were not discounted. Costs of the RISE program
were compared with the economic savings from fewer days taken
off and reduced rates of quitting to determine whether RISE re-
sults in overall cost savings to the hospital. Our analysis focused
solely on nursing staff time off and quit rates because of data avail-
ability considerations. However, the RISE program is accessible
to all hospital staff who may have the same incidents.
FIGURE 1. A simplified Markov diagram comparing costs with the hosp
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Model

TheMarkovmodel (Fig. 1) was built using TreeAge (TreeAge
Software, Inc, Williamstown, Mass; 2009). Upon experiencing a
stressful event, nurses transitioned between the following three
states: unaffected, time off, and quit. The cycle length was 1 day
and there were 365 cycles. The model had four nodes with differ-
ent transition probabilities for the three possible states, dependent
on whether the RISE program was in place and whether the nurse
ital with and without the RISE program.
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TABLE 1. Probabilities

State
Base
Case

Range for
Sensitivity Analyses

Data
Source

Probabilities
High-impact event 0.80 0.6–1.0 Survey data
No RISE
Quit (high impact) 0.0122 0.00914–0.01523 Survey data
Quit (low impact) 0.0003 0.00021–0.00034 Survey data
Day off (high impact) 0.0136 0.01020–0.01699 Survey data
Day off (low impact) 0.0003 0.00023–0.00038 Survey data

RISE
Quit (high impact) 0.0034 0.00253–0.00422 Survey data
Quit (low impact) 0.0001 0.00009–0.00015 Survey data
Day off (high impact) 0.0097 0.00729–0.01215 Survey data
Day off (low impact) 0.0020 0.00148–0.00247 Survey data

*Data obtained from the RISE program.
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experienced a high-impact event (e.g., a patient death) or a low-
impact event (e.g., a close call). If nurses did quit, they ceased
to cycle through the model.

Assumptions
The model contained several assumptions. First, the proba-

bilities of quitting and taking a day off were obtained from survey
data that presented hypothetical scenarios to nurses and, thus, may
not have been an exact representation of reality. Second, the prob-
abilities of quitting and taking days off were modeled to be the
same each day throughout the year, whereas in reality, they would
likely be more dynamic, such as decrease further out after the
event. Third, potential financial losses in productivity for pro-
viders who did not take time off after an incident were not exam-
ined in the model.

Data Collection
A survey was conducted to estimate the transition probabili-

ties for the model, which was approved as exempt nonhuman sub-
ject research by Johns Hopkins Institutional Review Board
(IRB00006942). The survey was completed by a convenience
sample of 36 nurses working at Johns Hopkins Hospital in either
an intensive care (78%), surgical/medical (17%), or pediatric unit
(4%) whowere familiar with the RISE program. The questions fo-
cused on identifying the probability of quitting and taking a day
off after a stressful event with and without the RISE program
(see Appendix, http://links.lww.com/JPS/A81 for survey instru-
ment). Missing data were removed from the analysis in calculat-
ing the final transition probabilities of the model (Table 1).
Costs of the RISE program were enumerated from RISE
financial data. Cost of taking a day off was obtained from Johns
TABLE 2. Costs

State Cost Type Base case costs, US $ Ra

Program costs per nurse seen Fixed 656.25
Time off Daily 211.55
Quit Fixed 100,000
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Hopkins Hospital human resources data. The cost of quitting to
the hospital was obtained through a literature review (Table 2).

The biggest cost for the RISE program is time. The strategy
used to budget for time was obtaining buy-in from high- and mid-
level leadership to support their staff in serving peer responders on
the RISE team, if applicable, and using the RISE team when
needed. Leaders were the main target audience during implemen-
tation and have been the primary referral source for employees,
primarily in allowing time for employees to be responders and
get support. Leaders might allow for indirect/nonclinical time
for participation as a responder and coordinate the schedule so that
adequate coverage is available for employees who need support.
There was one key leader of the program who dedicated 0.3 to
0.5 full time employment equivalents to lead the program. This
was not initially budgeted for, but as the program becamemore es-
tablished, the RISE team leader became an official patient safety
specialist position at Johns Hopkins Hospital. Additional funding
was obtained from a grant by the Josie King Foundation to help train
peer responders. The team ultimately developed a tailored curriculum
that is now used to help caregivers become peer responders.
Cost Benefit
We calculated the average cost to the hospital for each nurse

who used RISE by dividing the RISE program annual cost by the
number of nurses seen by RISE in 2015, which was 80 nurses.
The cost of one day off was obtained by calculating the average
daily wage of a nurse at Johns Hopkins Hospital, using data from
human resources. The cost of quitting that was used in our model
was based on values reported in the literature and expert opinion.8–10

Results of the cost-benefit analysis were interpreted as a net
monetary benefit (NMB) by subtracting the RISE program costs
from monetized benefits seen as a reduction in loss of labor and
workforce productivity. The Markov model was used to calculate
the NMB of the RISE program per nurse that is seen by the pro-
gram. This value was used to calculate the annual benefit for a
hospital of investing in a peer-support program by taking into ac-
count the number of nurses who participate in the RISE program.

Budget impact was also calculated from the differences in
model cost with and without RISE and examined from the per-
spective of a hospital wishing to institute a peer-support program
similar to RISE.
Sensitivity Analysis
Univariate and multivariate sensitivity analyses were used to

test model uncertainty. These sensitivity analyses were performed
by varying all base case estimates by reported distributions (e.g.,
confidence intervals, standard deviations) or by varying estimates
±25% of the mean when distributions were not reported.

A Bayesian multivariate probabilistic sensitivity analysis ap-
plied distributions for each variable to characterize uncertainty on
all parameters simultaneously using 50,000 Monte Carlo simula-
tions. Beta and Dirichlet distributions were used for probabilities
nge for Sensitivity Analyses Data Source

492.19–820.31 JH data
158.66–264.44 JH data
50,000–150,000 Hayes et al,8 Jones,9 O'Brien-Pallas10
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TABLE 3. Expected Results of the Base Case Cost-Benefit
Analysis

Strategy Cost (US $ 2015) NMB

No RISE 81,196.45
RISE 58,620.40 22,576.05

Moran et al J Patient Saf • Volume 00, Number 00, Month 2017
(i.e., values of 0.0–1.0), and γ distributions were used for costs
(i.e., positive values).
RESULTS

Expected Costs and Benefits
The RISE program resulted in a positive NMB after 1 year of

US $22,576.05 (Table 3). Compared with the cost of the RISE
program per nurse that was seen (US $656.25), the NMB obtained
from the RISE program through survey respondent's estimated
decreasing in turnover and days off work was estimated to be
much greater ($23,232.30) (Fig. 2). The expected annual budget
impact for a hospital by implementing a program such as RISE
was found to be a savings of US $1.81 million by extrapolating
the individual-level cost saving to all users of the program.

Sensitivity and Threshold Analysis
Our results were robust to variations in input parameters.

Univariate sensitivity analysis revealed that the model was most
sensitive to (1) cost of the RISE program and (2) cost of turnover
(i.e., quitting). A two-way sensitivity analysis of varying the prob-
abilities of quitting after a low- or a high-impact event showed var-
iability in the positive NMB of RISEwhen both probabilities were
simultaneously greater than expected.
FIGURE 2. Illustration to demonstrate the expected benefits of the rise p
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The probabilistic sensitivity analysis showed that the RISE
program resulted in a positive NMB compared with not having a
RISE program in 49,987 of the 50,000 (>99%) Monte Carlo sim-
ulations at a meanNMB of US $23,360 (95% confidence interval,
US −$3006 to US $161,278).

The thresholds at which cost of RISE did not result in a pos-
itive NMB were at US $23,232 for the cost of the RISE program
per nurse and US $3587 for the replacement cost to the hospital of
having a nurse quit.
DISCUSSION
The hospital is a hazardous environment not only for patients

but also for medical providers who are at a high risk of emotional
distress and burnout because the stresses that they face in their
work.11 This is especially true after a medical error, which may
lead to the provider becoming a second victim of the medical er-
ror.2 Given that adverse events are not uncommon in the hospital
setting, it is important that health care organizations provide sup-
port to their workers after such stressful events.12 Patient injuries
and other stressful events can lead to burnout and high turnover
rates, which can negatively impact patient care further. Peer-support
programs have been helpful in supporting medical providers after
medical errors, yet the financial benefit of these programs have
not been well known before this study.13–15

The results of this study suggest that having a peer-support pro-
gram for medical providers may provide hospitals with a substan-
tial return on investment and, thus, constitute good value for the
hospital. We estimate that the existence of a peer-support program
in our hospital enables it to save at least US $1.8million each year.
This is largely driven by lowering nursing turnover. We have de-
veloped a conceptual model that illustrates how value might be
added to a hospital by implementing a peer-support program for
medical providers (Fig. 2).

It has been previously shown that hospitals with poor nurse
retention spend US $3.6 million more than those with high
rogram.
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retention,16 which suggests that our results are not implausible.
However, the largest source of variability in our study was the
turnover cost of a nurse.8–10,17 Further research to get a more pre-
cise estimate of nursing turnover would help provide a more accu-
rate cost benefit of having a peer-support program.

Our study was limited by several factors. First, the probabilities
of quitting and taking a day off with or without the RISE program
were estimated using survey data. Although these data were ob-
tained from the nurses whowork in the hospital and whowere fa-
miliar with how the RISE program works, it is possible that they
could have overestimated or underestimated the benefits of the
RISE program. Sampling bias was also potentially a limitation
of the survey, in that the nurses sampled do not reflect the average
nurse. Moreover, our results are subject to confounding because
nurses who are more likely to use the RISE programmight be less
likely to quit or take a day off even without the RISE program.

Second, we only considered nurses in our analysis, despite the
RISE program being available to all medical providers. If we had
included other medical providers such as physicians, greater sav-
ings might be expected because the replacement costs for physi-
cians tends to be greater than that for nurses.18 Thus, this analysis
likely represents a low-end estimate of the value of the RISE pro-
gram. Third, the time off that nurses took after a stressful event
was, in some cases, already budgeted for by the hospital because
it was counted toward their paid time off.

Our findings add to the body of evidence supporting the adop-
tion of institutional peer-support programs for medical providers
into hospitals by demonstrating that there may be financial bene-
fits to hospitals by doing so. Furthermore, in this era of global
budgeting, hospitals might be able to advocate for a budget in-
crease if they adopt a program such as RISE.19 Peer-support pro-
grams might also enable hospitals to obtain higher-level rewards
for becoming a center of excellence by decreasing turnover and
improving quality of care. For example, with a peer-support pro-
gram, providers might be more likely to come towork with optimal
state of well-being and contribute to a positive work environment
and provide high-quality, safe care. Theymay also bemore engaged
and more likely to commit to the organization.

In addition, the American Nurses Credentialing Center Magnet
Recognition Program requires that Magnet facilities illustrate ex-
emplary professional practice in the realm of “clinical nurses' par-
ticipation in nursing retention activities and the impact on turnover
rates.”20 Given the RISE program's direct implication on nursing
turnover and time off, as illustrated in this model, it could poten-
tially be seen as an exemplar of excellence in nursing practice.
CONCLUSIONS
We found that a peer-support program to support medical pro-

viders through stressful events may provide substantial value to
hospitals, in addition, to the benefits to providers and patients.
Hospitals should consider adopting a peer-support program for
medical providers for both ethical and financial reasons.
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