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Applying Decision Analysis to Program
Management and Leadership Issues
at the U.S. Veterans Health Administration
John Celona(&)
Decision Analysis Associates, LLC, San Carlos, CA, USA
JCelona@DecisionAA.com

Abstract. The Veterans Health Administration (VHA) has long been a leader
in developing and applying safe patient handling methods and equipment to
reduce caregiver injuries and patient complications. Following a very successful
initial program, the VHA faced the challenges of determining if additional
efforts were needed and, if so, what form they should take, what it would cost,
and the beneﬁts to justify additional investment. By applying Decision Analysis,
the VHA was able to create a detailed and compelling new program recommendation and justify the cost. The potential beneﬁts are on the order of
$2 billion per year, which constitute a 4% reduction in the approximately
$50 billion annual expenditures at the VHA.
Keywords: Decision analysis ! Safe patient handling ! Strategy development !
Risk analysis ! Health care

1 Introduction
The physical demands of nursing, especially from assisting, moving, and lifting
patients have long been known to result in musculoskeletal injuries. These injuries tend
to build over time, with smaller strains leading to more serious injuries and, in some
cases, inability to perform critical nursing tasks. Efforts over the last thirty years to
reduce these injuries through training in body mechanics and proper lifting techniques
and elimination of “weaker” staff failed to improve outcomes.
Beginning approximately seventeen years ago, the U.S. Veterans Health Administration (VHA) and, speciﬁcally, the VHA’s Tampa Patient Safety Center of Inquiry
developed a program using specialized equipment (slings, portable and overhead lifting
equipment, etc.) to help caregivers mobilize patients [1]. Following successful initial
program results, the VHA issued in 2008 an Executive Decision Memo (EDM) [2, 3]
providing $205 million to fund safe patient handling initiatives at VHA medical centers. These funds were supplemented with monies provided by the individual VHA
medical centers. As shown in Fig. 1, implementation of this program produced a
marked reduction in musculoskeletal injuries in nursing occupations from lifting or
repositioning patients. The EDM was followed in 2010 by an Executive Directive
expanding the program to all patient care areas in the VHA, but did not provide
additional funding to do so.
© Springer International Publishing AG 2018
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Fig. 1. Reduction in musculoskeletal injuries among nursing occupations at VHA medical
centers from lifting or repositioning patients following implementation of a safe patient handling
program with funding individual medical centers and from the 2008 Executive Decision Memo.

2 Program Management and Leadership Challenges
When incremental funding under the EDM ended, it was up to individual VHA
facilities to continue or expand safe patient handling programs. Capital expenditures
were required for purchase of equipment. In particular, lifts attached to tracks installed
in ceilings (“ceiling lifts”) are particularly helpful for mobilizing patients in high acuity,
cramped areas (such as intensive care units) but are expensive to purchase and install,
often requiring structural retroﬁts. Ongoing expenses include consumable items (slings,
slide sheets, etc.), training, and program management personnel.
Once incremental funding from VHA headquarters ended, budget-constrained
facilities had to allocate limited available funds among all competing programs,
including safe patient handling. It was difﬁcult to obtain funding for new purchases and
equipment maintenance. Program management personnel were stretched, often needing
to handle very large or multiple facilities. VHA personnel were concerned that
hard-won gains in patient and nurse safety were being eroded by budget pressure.
In addition to funding challenges in maintaining the existing program, the VHA
faced a fundamental question: where to go next with the program? The VHA was the
recognized leader in safe patient handling, so there was no generally accepted progression to follow in continuing the program.
Lastly, personnel changes at VHA headquarters had left the safe patient handling
program without a strong, senior-level advocate. The VHA is the largest integrated
health care system in the U.S., providing care at 168 VA Medical Centers and 1,053
outpatient sites of varying complexity and serving 8.9 million Veterans every year.
Among the many priorities facing the VHA, it was hard to argue that, following a very
successful initial program, safe patient handling should remain a top priority.
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VHA personnel became aware of the successful application of Decision Analysis to
safe patient handling in general [4] and at Stanford University Medical Center in
particular [5]. They decided to pursue the application of Decision Analysis to meeting
safe patient handling program management and leadership challenges at the VHA.

3 Decision Analysis
Decision Analysis is a better way of making high-quality decisions in uncertain or
complex situations [6–8]. As illustrated in Fig. 2, decision analysis works by structuring the interchange between the two thinking modes we are all equipped with [9]:
our intuitive, fast thinking and logical, deliberative slow thinking.

Motivations
Willpower
Emotions
STRESS

Action

Deliberative Decision
System (“Type 2”)

Synthesis

Insight

Affective
Decision
System
(“Type 1”)

Framework
Logical Co-processor
(Slow Thinking)

Intuitive Supercomputer
(Fast Thinking)

Fig. 2. Decision analysis frames the interchange between intuition and logic to create a
compelling rationale for which alternative is best and why.

Our intuition furnishes the framework for the decision: the alternatives, information, and preferences. We use logic to formulate these into a quantitative model.
Analysis on the model provides insight as to which alternative is best and why.
People typically make decisions with heavy reliance on intuition. Unfortunately,
intuition all to predictably and repeatedly leads us astray [9]. Hence the need for a
formal approach to integrate effectively the two modes of thinking. These elements of
good decision and their integration are illustrated in Fig. 3.
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Fig. 3. The elements of a good decision integrate intuitive and logical thinking.

Making a good decision maximizes your prospects of a good outcome, but doesn’t
guarantee it—although people commonly evaluate whether a decision was good or bad
based on the outcome. From a decision analytic approach, we say that a decision was
good if all the elements of the decision stand up well to scrutiny at the time the decision
is made. All looks clear in hindsight; making good decisions with opaque future
prospects is a far more difﬁcult challenge. Decision analysis meets this challenge so
well that it is standard and required in high-risk, capital-intensive industries, such as
drug development and oil and gas exploration [10].

4 Alternatives, Information and Preferences for Safe Patient
Handling at the VHA
Decision Analysis employs a number of tools to structure the elements of a good
decision and the interchange between intuitive and logical thinking. The VHA project
started by employing several of these tools to structure the alternatives.
First, we created a decision hierarchy to sort the possible decisions into three
categories of Policy Decisions (taken as given), Strategic Decision (which need to be
made now), and Tactical Decisions (which are important, but can be made later). The
decision hierarchy for safe patient handling at the VHA appears in Fig. 4.
For each strategic decision identiﬁed, there were a number of speciﬁc decisions
required, as shown in Fig. 5.
To develop alternative strategies, we developed a Strategy Table. In a strategy
table, each decision heads a column and alternatives for that decision are listed
underneath. We identify comprehensive strategy deﬁnitions by making one or more
choices in each column. Reading the selections across the columns speciﬁes the
strategy. For convenience, the ﬁrst column lists a short name for each strategy and
color-coded boxes show the selections.
Deﬁning the strategies for safe patient handling at the VHA was a complex process,
requiring a number of workshops with participants from across the U.S. The ﬁnal
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Fig. 4. The decision hierarchy for safe patient handling at the VHA sorts the possible decisions
into three categories.
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Fig. 5. General and speciﬁc strategy decisions for safe patient handling at the VHA.

Applying Decision Analysis to Program Management and Leadership Issues
Candidate
Strategies

Status Quo
Finish
Implementing
EDM, expand
program to cover
other areas within
facility not
originally
included and
include bariatrics

Fully Executive
Implement
Directive

367

Scope of Program
Facilities
Status Quo: focus on VA
Medical Centers
Add bariatrics and areas not
included in EDM to go facilitywide
Fully Implement Directive
Add Rehab Facilities, Primary
Care Centers, CBOC’s, Home
based Health, Assisted Living
Facilities, Domiciliaries

Special Needs Populations
SQ: no specialized Programs;
research on SCI patient
handling needs
Add Bariatric Program
Add Falls Prevention Program
Add Wound Care Program
Add Research to further define
patient population needs and
impact on quality of Patient
Care

Ensure sustainability of PL
Program
Funding for Future Growth

Fig. 6. The ﬁrst three columns of the strategy table show strategy themes in the ﬁrst column,
followed by selections for the scope of program decisions.

strategy table was equally complex, comprising a 17-column table with pages of
explanatory footnotes. For brevity, only the ﬁrst three columns are shown in Fig. 6.
We developed three alternative strategies: Status Quo (no new efforts), Finish
implementing the Executive Decision Memo (EDM) with some expansion, and fully
implement the Executive Directive. For the latter two strategies, we calculated the cost
to implement them without specifying how much funding (if any) VHA headquarters
would provide.
In contrast to many other decision-making methodologies, in Decision Analysis we
identify and evaluate the “do nothing” or Status Quo alternative. Deciding to do
nothing is also a decision. Quantifying the effects of the Status Quo often furnish an
important baseline for quantifying the incremental costs and beneﬁts of doing something, as in this case.
Once the strategies have been deﬁned, we need to structure the risks relevant to the
value of each strategy. For this purpose, we use a Relevance Diagram in which
decisions are speciﬁed in boxes, value by a hexagon, uncertainties by ovals, and arrows
show what is relevant to what, as shown for this project in Fig. 7.
The Relevance Diagram is part of the information for a good decision. We also
gathered all relevant historical data for each uncertainty and assessed the uncertain
future prospects for how each uncertain factor could be impacted by choice of strategy.
For this process, a key distinction in Decision Analysis is the use of subjective,
Bayesian probabilities to capture a person or persons’ best judgment as to how things
might turn out.
For the VHA, assessing the uncertainties was likewise an intensive process in
which we gathered a team of approximately thirty VHA experts for a series of all-day
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Fig. 7. The Relevance Diagram for safe patient handling at the VHA shows the relationships
between the strategy deﬁnitions, the uncertainties, and the value of each alternative strategy.

workshops in which we reviewed the available data and assessed the uncertainties. The
ﬁnal uncertainty assessments covered approximately sixty variables.
A key insight which emerged from the assessments was that we needed to consider
the potential strategy impacts in terms of the compliance rate: the proportion that safe
patient mobilization equipment and methods should be and were actually used. We
could then think about the compliance rate achievable in each strategy and the possible
effects from a given compliance rate. These assessments are shown in Fig. 8.

Fig. 8. Assessed ranges of uncertainty for safe patient handling compliance at the VHA.

This key insight allow the assembled experts to think carefully about program
impacts at 0% and 100% compliance rates for key factors, as shown in Fig. 9. Actual
impact for any intermediate result could be estimated by interpolation.
As the assessments are made, they are incorporated into a quantitative model, often
programmed in Excel. For analysis, the model must include means of switching
between alternatives and assessed values so that any scenario can be calculated for any
alternative. In this case, we showed strategy values as the incremental value over the
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Fig. 9. Part of the Bayesian assessments for the VHA.

Status Quo alternative. The incremental value of the Status Quo alternative is then zero
by deﬁnition.
Year-by-year values are summarized by a net present value, in this case over a
10-year period. The discount rate captures the preference for time value of money.
A risk tolerance describes an exponential utility function and captures the risk preference [6–8]. For this analysis, we used risk-neutral results because possible values,
although large, are small relative to the size and means of the U.S. Government.

5 Analysis
While building the model, the analyst typically ensures that scenario switching works
and that results in various scenarios make sense. The next step in debugging and
analysis is to run and plot the values for a particular alternative with each uncertainty
set one at a time to its low and high values. This is called deterministic sensitivity
analysis. Plotting the variation as bars arranged from largest to smallest yields the
characteristic “tornado graph,” as shown in Fig. 10 for the most important uncertainties
for the fully implement Executive Directive alternative. (The complete chart displayed
results for all sixty uncertainties.)
Typically, the most important uncertainties account for more than 90% of the value
risk. These uncertainties for each alternative go into a decision tree which calculates all
possible scenario values for each strategy. The strategy values are then summarized in a
cumulative probability distribution as shown in Fig. 11.
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Fig. 10. Tornado chart for the most important uncertainties for the incremental value of fully
implementing the Executive Directive over the Status Quo.
1.0
.9
.8

Cumulative Probability

.7
.6
.5
.4
.3
.2
.1
0

0

10000

20000

30000
40000
Total Program NPV ($mm)

Finish EDM;EV=12778

50000

60000

70000

Implement Directive;EV=17394

Fig. 11. Cumulative probability distributions for the incremental net present value of each
alternative over the Status Quo.

6 Insights and Conclusions
As analysis is completed and we’re satisﬁed that the results make sense and can be
explained (both in terms of the rationale for the inputs and how they flow to the
results), the task becomes how communicating the insights and recommendations to the
decision makers.
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One major insight flowed from the compliance rate assessments in Fig. 8: there was
tremendous uncertainty about how widespread the current utilization of safe patient
handling equipment and methods was, but that utilization was expected to drop off in
the coming years without further support. As was already beginning to become evident
in the data reviewed at the time, there was a real danger that existing progress would be
seriously eroded. This effect stemmed from factors like program leaders being stretched
thin, equipment not being maintained as functional (including batteries charged, etc.),
slings not being available to accomplish lifts, etc.
On the other hand, a new program could dramatically increase program utilization
and narrow the uncertainty (a risk reduction). This could reduce nurse injuries,
hospital-acquired pressure ulcers (HAPU), patient falls and associated injuries, average
length of stay (ALOS), and nurse turnover. The incremental beneﬁts in each of these
Incremental Value of Implement ED over Status Quo
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Fig. 12. Waterfall chart for sources of incremental value and cost for fully implementing the
Executive Directive (ED) over the Status Quo.

Fig. 13. Base case net annual impact on costs at the VHA for either fully implementing the
Directive or the Executive Decision Memo (EDM).
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measures, the associated additional labor and equipment cost, and how they add up to a
base case net present value (uncertainty not considered) is shown in Fig. 12.
As shown in Fig. 13, the annual impact on the overall cost of care at the VHA
could be on the order of $2 billion per year. With an annual VHA budget in 2013 of
$53 billion, this initiative could reduce the overall cost of care at the VHA by about 4%
while increasing the quality of care.
Taking a closer look at the preferred alternative of fully implementing the Directive,
Fig. 14 shows the annual base case incremental net beneﬁts and the cost of
implementation.
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Fig. 14. Base case change in the annual cost of care and the cost of implementation for fully
implementing the Executive Directive over the Status Quo.

Fig. 15. Mean incremental beneﬁts and program costs for both alternatives over ﬁve- and
ten-year time frames.
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Although these base case results are useful for showing year-by-year results and
detailed breakdowns, we also need to consider overall prospects with the uncertainty.
These are shown in Fig. 11, but we sometimes show the mean net present values in
simpler form. Figure 15 shows the mean incremental values and program costs for both
fully implementing the Executive Decision Memo (EDM) and fully implementing the
Directive over both ﬁve- and ten-year time frames.
This study took some time to complete, mainly due to the time to gather data and
schedule the necessary all-day workshops. The results were presented at a dramatic
5 pm Friday meeting at the VHA Central Ofﬁce on K Street in Washington, D.C.—the
only time all the senior decision-makers were available.
The results were clear and startling. There was a path forward and much more could
be done, even though the VHA was already the recognized leader in safe patient
handling. The costs were minimal relative to the beneﬁts. And the potential beneﬁts
were staggering. The results were taken into the complex decision-making and prioritization process at VHA. A new program would not be easy to sell, but if offered the
prospect of systemic and signiﬁcant improvements across the entire VHA.
Acknowledgments. The author would like to acknowledge the efforts of the many dedicated
and hardworking personnel at the VHA who made this work possible.
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