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ARTICLE INFO ABSTRACT

Handling Editor: Professor H Madry Objective: Walk With Ease (WWE) is an effective low-cost walking program. We estimated the budget impact of
implementing WWE in persons with knee osteoarthritis (OA) as a measure of affordability that can inform payers’

Keywords: funding decisions.

Knee osteoarthritis Methods: We estimated changes in two-year healthcare costs with and without WWE. We used the Osteoarthritis

Physical activity
Exercise
Budget impact analysis

Policy (OAPol) Model to estimate per-person medical expenditures. We estimated total and per-member-per-
month (PMPM) costs of funding WWE for a hypothetical insurance plan with 75,000 members under two con-
ditions: 1) all individuals aged 45+ with knee OA eligible for WWE, and 2) inactive and insufficiently active
individuals aged 45+ with knee OA eligible. In sensitivity analyses, we varied WWE cost and efficacy and
considered productivity costs.

Results: With eligibility unrestricted by activity level, implementing WWE results in an additional $1,002,408 to
the insurance plan over two years ($0.56 PMPM). With eligibility restricted to inactive and insufficiently active
individuals, funding WWE results in an additional $571,931 over two years ($0.32 PMPM). In sensitivity analyses,
when per-person costs of $10 to $1000 were added with 10-50% decreases in failure rate (enhanced sustain-
ability of WWE benefits), two-year budget impact varied from $242,684 to $6,985,674 with unrestricted eligi-
bility and from -$43,194 (cost-saving) to $4,484,122 with restricted eligibility.

Conclusion: Along with the cost-effectiveness of WWE at widely accepted willingness-to-pay thresholds, these
results can inform payers in deciding to fund WWE. In the absence of accepted thresholds to define affordability,
these results can assist in comparing the affordability of WWE with other behavioral interventions.
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1. Introduction

Knee osteoarthritis (OA) is a leading cause of disability in the United
States, affecting more than 14 million people [1]. The majority of in-
dividuals with knee OA are physically inactive, with only 44% of men
and 22% of women with knee OA meeting 2018 Physical Activity (PA)
Guidelines for Americans [2]. Exercise has demonstrable effects on knee
pain and function among persons with knee OA [3-6]. Inactivity leads to
lifetime losses of 7.5 million quality-adjusted life years (QALYs) among
the US population with knee OA [7]. Accessible programs to enhance PA
in persons with knee OA are needed.

Walk With Ease (WWE) is a progressive evidence-based walking
program [8]. The program is designed for individuals with arthritis and
can be implemented in a self-directed manner using a workbook. The
self-directed version was added to a wellness initiative for Montana state
employees in 2015, and surveys during this implementation measured
participants’ pain, fatigue, and PA levels [9]. In this cohort, mean weekly
minutes of walking and overall PA significantly increased from baseline
to 6-week post-test, though these gains were not significant at 6-month
follow-up.

While arthritis-targeted exercise programs such as WWE are cost-
effective and often included in workplace wellness initiatives [10],
such programs are not often reimbursed by insurance plans. WWE is
cost-effective at widely accepted willingness-to-pay thresholds, with an
incremental cost-effectiveness ratio (ICER) of $47,900/QALY when
inactive and insufficiently active individuals with knee OA are eligible
and $83,400/QALY when all individuals with knee OA are eligible
[10].

Used in conjunction with cost-effectiveness analysis (CEA), budget
impact analysis (BIA) can inform payers and health policymakers on
whether to cover such exercise programs [11,12]. BIA estimates the cost
to a payer of funding a new wellness program, accounting for program-
matic costs and decreases in other healthcare costs due to the program's
effectiveness. While CEA estimates long-term societal benefits and costs
of an intervention, BIA provides a measure of affordability [13]. Further,
BIA accounts for the utilization of a new program, multiplying unit costs
by the total number of program's participants to calculate an overall cost
to a payer.

In this analysis, we determined the budget impact to a workplace
insurance plan of implementing WWE for individuals with knee OA. We
estimated the budget impact if all individuals with knee OA are eligible
for WWE and if only inactive and insufficiently active individuals are
eligible.

2. Methods
2.1. Analytic overview

We estimated the budget impact of WWE on a hypothetical workplace
insurance plan by: 1) determining the cost and efficacy of WWE, 2)
determining per-person healthcare costs with and without WWE, 3)
estimating the proportion of insurance plan members participating in
WWE, and 4) multiplying per-person spending by the number of in-
dividuals participating in WWE to calculate total costs to the insurance
plan. We based our analysis using the data from real life imple-
mentation of WWE program in the state of Montana [9].

We took the perspective of a workplace insurance plan covering
75,000 individuals aged 25-69. We assumed individuals aged 45+ with
knee OA are eligible for WWE, deriving proportion of plan members aged
45+ from Current Population Survey data and proportion of plan mem-
bers with self-reported knee OA from 2007 to 2008 NHANES data (the
most recent wave which focused on knee OA) [14,15]. We modeled one
unrestricted cohort, with all individuals aged 45-69 with knee OA
eligible for WWE, and a restricted cohort, with only inactive and insuf-
ficiently active subgroups eligible. PA distributions were derived from
Osteoarthritis Initiative data [16,17]. To examine the maximum
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potential budget impact, we assumed that all eligible persons participate
in the program.

We used the Osteoarthritis Policy (OAPol) model to estimate per-
person costs [18-21], incorporating spending on knee OA treatments
as well as other healthcare costs typically incurred by persons with knee
OA, with and without WWE. We estimated expenditures only for in-
dividuals participating in WWE, assuming no change in spending for all
others.

We conducted our analysis according to the guidelines of the Inter-
national Society for Pharmacoeconomics and Outcomes Research
(ISPOR) BIA Good Practice II Task Force [12]. We report an outcome of
total additional cost to the insurance plan of implementing WWE, as well
as per-member per-month (PMPM) cost, in undiscounted 2020 dollars.
PMPM cost is calculated by dividing total cost by total number of plan
members, including those who do not participate in WWE [22]. For the
base case, we took a healthcare perspective, customary for BIA [12]. The
role of BIA is to help the payer in budgetary planning. Budgetary
planning is conducted on an annual basis or for strategic purposes
for any short time frame between 1 and 5 years [12]. In the current
paper, we performed both 1- and 2- year analysis as they present the
most frequent timeframes used by payers for resource allocation
purposes.

2.2. OAPol model

The OAPol model is a validated Monte Carlo state transition model
simulating a cohort of individuals with knee OA as they progress through
health states over time [18-21]. The model distinguishes among several
health states including knee joint structure, pain severity, obesity, age,
PA, and comorbidities (cancer, cardiovascular disease, COPD, diabetes
mellitus, and other musculoskeletal disorders). The model runs in
monthly cycles and subjects in the model incur costs each cycle,
including expenses from OA treatments and non-OA-related healthcare
expenditures, dependent on age, obesity status, and number of
comorbidities.

In the model, a probability distribution defines a background pain
progression sequence, determining change in subjects’ pain each month
in the absence of treatment. Each subject is assigned to one of three PA
categories: inactive, or less than 30 min of moderate-to-vigorous PA
(MVPA) per week; insufficiently active, or 30-150 min of MVPA per
week; and active, or more than 150 min of MVPA per week. Each cycle,
according to specified probabilities, subjects can move to a higher PA
group, remain in their current PA group, or drop to a lower PA group.
Higher PA levels in the model are associated with increased quality of life
and decreased medical costs.

WWE is modeled in parallel with usual care (UC), with subjects
progressing through the UC regimens while simultaneously undergoing
WWE (Fig. 1). The self-directed WWE program, modeled here, involves
participants following a workbook and walking on their own, while
interacting with a coach via email weekly to report activity. WWE is
modeled as an intervention that impacts subjects’ PA levels. We assumed
no effect on knee OA pain, based on the Montana study results for all
individuals with arthritis regardless of starting pain level [9].

2.3. Strategies

We modeled two treatment strategies: UC and UC with WWE. For the
purposes of this analysis, UC was defined as the following sequence: 1)
non-steroidal anti-inflammatory drugs (NSAIDs), physical therapy, and
assistive devices; 2) corticosteroid injections; 3) weak opioids (trama-
dol); 4) strong opioids (oxycodone), 5) total knee replacement (TKR) and
6) revision TKR (Fig. 1). Each treatment is associated with a reduction in
pain and risk of major toxicity, such as a cardiovascular event, fracture,
or prosthetic joint infection. If a treatment fails to adequately control a
subject’s pain or if a subject incurs a major toxicity, they proceed to the
next regimen in the sequence (however, if a subject experiences a major
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toxicity while on weak opioids, they avoid strong opioids and proceed
directly to TKR). We calibrated the use of weak and strong opioids to
current opioid use data from national data sources and as a result, most
model subjects bypassed opioid regimens altogether. Every treatment
regimen is associated with a start-up cost incurred in the first month; a
per-month cost; and an office visit cost, incurred a specified number of
times annually. Toxicities are associated with additional medical costs
and decreases in quality of life.

2.4. Model inputs

2.4.1. Cohort characteristics

Cohort characteristics are displayed in Table 1. The mean age of the
modeled cohort is 55 years to represent the mean age of the workforce
population between 45 and 69 years of age from the 2021 Current
Population Survey [15]. All subjects have knee OA at baseline, with a
distribution of Kellgren-Lawrence (KL) grades derived from previous
OAPol simulations and described elsewhere [19,23]. Baseline mean knee
pain for this analysis is 45.4 on a 0-100 scale, derived from the subset of
the Montana state employee cohort with knee OA [9]. At baseline, 20%
of the modeled cohort was inactive, 42% insufficiently active, and 38%
active, derived from Osteoarthritis Initiative data [16,17].

2.4.2. Treatment characteristics

In the UC treatment sequence, 63% of our simulated cohort began on
first-line OA treatment (NSAIDs, physical therapy, and devices) and 37%
began on corticosteroid injections at baseline. This allotment was chosen
based on prior OAPol analyses [24].

We derived specifications for WWE efficacy from its implementation
in the Montana state workforce [9]. In this cohort, PA was defined in
three categories: less than 30 min of activity per week, 30-180 min per
week, and more than 180 min per week. Table 1 displays the probability
of subjects moving to a higher PA group at six weeks and returning to
baseline PA levels by 6 months after WWE program start.

2.4.3. Expenditures

The cost of the self-directed WWE program accounts for the workbook
given to all participants (included in start-up cost), hourly rates for
administrative staff members, and financial incentives (health insurance
premium discount) as implemented in the Montana state workforce
(Table 1) [9].

A. Usual Care
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Table 1
Model input parameters.

Cohort Characteristics

Parameter Value Source
Mean age (SD) 55.0 Current Population Survey
(16.0) 2021 [15]
Sex, % female 47% Current Population Survey
2021
Race, % non-white 13% US Census 2018 [43]
Mean knee pain at baseline, 45.4 Montana data [9]
WOMAC 0-100 (SD) (23.7)
Mean BMI (SD): active subjects 29.1(7.2) NHANES 2003-2006 [44]
Mean BMI (SD): inactive/insufficient 28.9 (6.3) NHANES 2003-2006
subjects
PA prevalence at baseline 20% Osteoarthritis Initiative [16,
Inactive 42% 17]
Insufficiently active 38%
Active
Walk With Ease Efficacy
Baseline PA Group  PAGroupat6 % at 6 Probability of return to
weeks weeks background PA at 6 months
1 (inactive) 1 5% -
2 49% 82%
3 46% 84%
2 (insufficiently lor2 34% -
active) 3 66% 88%
3 (active) 1or2 13% —
3 87% 80%
Treatment Costs (2020 USD)
Treatment Start-up Per-month Office visit Office visits
Regimen cost cost (USD) cost (USD) per year
(USD)
NSAIDs, 150 50 125 1
PT, devices
Corticosteroid 0 38 122 1
Injections
Tramadol 0 39 125 2
Oxycodone 0 48 125 6
TKR 20,120 0 119 0-1
Walk With Ease 28 16 - 0

Non-OA-related healthcare costs were derived from the 2020 CMS-
HCC community model and NHANES 2017-18 comorbidity prevalence

Discontinuation or
major!oxicity 777777777777777777"

NSAIDs, Physical Corticosteroid Total Knee
. i Tramadol Oxycodone
Therapy, Devices Injections Replacement
i 4
pmEnass Some subjects bypass opioids =~ T T T T T T T T T T m o mmmmmmmmmmmmmmmmmmm e m e
B. Usual Care + Walk With Ease Discontinuation or
""""""" major toxicity comTEmmE T
y
NSAIDs, Physical Corticosteroid Total Knee
. L Tramadol Oxycodone
Therapy, Devices Injections Replacement

Some subjects bypass opioids

Walk With Ease

Fig. 1. Treatment strategies in the Osteoarthritis Policy Model. A. This figure displays the sequence of intervention regimens under usual care, with arrows indicating
progression to the next treatment in the sequence due to failure to control pain, occurrence of major toxicity, or subject discontinuation of treatment. Subjects begin
treatment with NSAIDs, physical therapy, and devices or with corticosteroid injections, according to a defined probability. Subjects discontinuing or incurring a major
toxicity while on tramadol progress do not start oxycodone treatment, instead proceeding directly to total knee replacement. Many subjects bypass opioids entirely,
based on U.S. national treatment utilization data. B. Walk With Ease is modeled in parallel with the usual care sequence. All subjects continue on the usual care
treatment regimens while experiencing Walk With Ease, which does not impact utilization of usual care treatments.
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[25-27]. PA impacts healthcare costs, with active and insufficiently
active subjects experiencing an annual cost decrement of $799 and $351,
respectively, relative to inactive subjects [28,29]. We derived indirect
savings due to PA, estimating an additional annual decrement of $350 for
insufficiently active subjects and $612 for active subjects, for use in a
sensitivity analysis. Hours of work missed annually associated with
inactivity or insufficient activity were derived from workplace absen-
teeism data from a clinical study examining the association between
workplace absenteeism and PA conducted among non-physican
employees (nurses, clerical, support and environmental services)
of a tertiary medical center [30]; number of absent hours was multi-
plied by median U.S. hourly wage to estimate productivity costs of
physical inactivity and insufficient activity [31].

2.4.4. Budget impact analysis parameters

To estimate the size of the insurance plan population participating in
WWE, we began by assuming the perspective of a workplace plan with
75,000 members aged 25-69. This plan size was chosen to approximate
the number of employees in a U.S. state government workforce or other
large employer. We then multiplied this total number by the proportion
of individuals in the 45-69 age group, derived from the Current Popu-
lation Survey workforce population distribution [15]. We multiplied this
number by the proportion of individuals with knee OA, derived from
NHANES 2007-2008 data [14]. We modeled one unrestricted cohort,
with all individuals aged 45-69 with knee OA eligible for WWE. We
additionally modeled a restricted cohort, with only inactive and insuffi-
ciently active subgroups eligible. For this restricted cohort, we estimated
population size by multiplying the number of insurance plan members
aged 45-69 with knee OA by the proportion of inactive and insufficiently
active derived from Osteoarthritis Initiative data [16,17].

2.4.5. Scenario and sensitivity analyses

In addition to the base case time horizon of 2 years, we modeled a
time horizon of 1 year to provide a shorter-term estimate for immediate
budgetary considerations. We also conducted a 2-year BIA from the so-
cietal perspective, incorporating indirect costs due to OA pain and
treatments and indirect productivity savings of PA. While BIAs are
generally done from a healthcare perspective and account for only direct
costs, productivity costs may be relevant to an employer's insurance plan
such as that modeled in this analysis. We then varied WWE cost and ef-
ficacy. First, we conducted a scenario analysis investigating common
willingness-to-pay (WTP) thresholds. We modeled a 10% decrease in
failure rate (i.e., probability of subjects returning to baseline PA group
each month after the first month of WWE efficacy) alongside the maximal
increase in WWE cost associated with an ICER under $100,000 (added
$198 per year for the unrestricted cohort and $445 for the restricted
cohort) and under $50,000 (added $61 per year for the unrestricted
cohort and $180 for the restricted cohort). Finally, we conducted a two-
way sensitivity analysis varying WWE per-cycle cost (adding $10, $50,
$100, $200, $500, $700, and $1000 to the base case) and subsequent
cycle probability of returning to background PA level (50-100% of the
base case in increments of 10%). These additional costs could fund en-
hancements like increased interaction with a coach or greater frequency
of newsletters or emailed materials, with the goal of increasing sustain-
ability of PA benefits.

2.4.6. Assumptions

Our analysis was based on the following assumptions. 1) We modeled
a cohort with majority KL2 OA in early stages of OA treatment, as in-
dividuals with more advanced knee OA are less likely to initiate an ex-
ercise program. 2) All individuals eligible for WWE chose to participate,
thereby maximizing budget impact. 3) WWE did not impact subjects’
pain and was only associated with changes in PA. 4) BMI did not affect
efficacy of WWE. 5) The PA thresholds in the Montana state workforce
study of WWE (0-30 min, 30-180 min, >180 min/week) are sufficiently
similar to the PA groups delineated in other literature used in the OAPol
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model (0-30 min, 30-150 min, >150 min/week) that we can apply the
direct and indirect cost decrements due to PA derived from literature. 6)
When deriving WWE efficacy parameters, we assumed all Montana study
participants who did not report data at 6 months returned to baseline PA
levels.

3. Results
3.1. Insurance plan population

Of the hypothetical workplace insurance plan with 75,000 members,
35,997 were estimated to be within the ages of 45 and 69, of which 3179
(4.24% of plan members) have knee OA and comprise the unrestricted
cohort eligible for WWE. Of these members, 2062 (2.75% of plan
members) were estimated to be inactive or insufficiently active and
comprise the restricted cohort.

3.2. Base case analysis

When all activity groups are eligible for WWE, implementing the
program results in a total increase in spending of $1,002,408 over 2
years. This represented a 1.99% increase over UC alone, and a $0.56
PMPM cost. With only inactive and insufficiently active individuals
eligible, implementing WWE resulted in a total increase in spending of
$571,931 ($0.32 PMPM) over 2 years, or 1.70% over UC. Fig. 2 displays
spending over 2 years on each UC OA regimen and WWE, as well as non-
OA healthcare costs, with and without WWE. Use of other treatments did
not substantially change when WWE was added. Due largely to increases
in PA, 2-year non-OA healthcare costs with WWE decreased by $208,859
(0.45%) with all activity groups eligible and $187,577 (0.61%) with
inactive and insufficiently active groups eligible. When inflated to 2023
USD [32], the budget impact over two years is $1,189,027 when all ac-
tivity groups are eligible and $678,409 when only inactive and insuffi-
ciently active individuals are eligible.

3.3. Scenario analysis: 1-year time horizon

Over 1 year, implementing WWE for all individuals with knee OA
results in an increase in spending of $500,776 ($0.56 PMPM), or 1.88%
over UC. Implementing WWE only for inactive and insufficiently active
individuals results in a cost of $272,710 ($0.30 PMPM), or 1.53% over
UC. Table 2 displays the budget impact of WWE over 1 and 2 years.

3.4. Scenario analysis: societal perspective

Total and PMPM costs are decreased when indirect (productivity)
costs of OA pain and treatments and indirect savings of PA are taken into
account (Table 3). Implementing WWE for the unrestricted cohort results
in an increased cost of $492,661 ($0.27 PMPM) over 2 years from a so-
cietal perspective, or a 0.95% increase in cost from UC. Implementing
WWE for the restricted cohort results in an increase of $243,308 ($0.14
PMPM) over 2 years, or a 0.69% increase relative to UC.

3.5. Scenario analysis: increase WWE cost and efficacy to reach common
WTP thresholds

For the unrestricted cohort, when $61 per year is added to WWE cost
and subsequent cycle failure rate is decreased by 10% to reach an ICER of
$50,000, the budget impact over two years is $1,148,283 ($0.64 PMPM).
When $198 per year is added and subsequent cycle failure rate decreased
by 10% to reach an ICER of $100,000, budget impact over two years is
$2,006,496 ($1.11 PMPM).

For the restricted cohort, when $180 per year is added alongside a
10% decrease in failure rate to reach an ICER of $50,000, the two-year
budget impact is $1,113,320 ($0.62 PMPM). When $445 per year is
added and subsequent cycle failure rate decreased by 10% to reach an
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$1.25mil, 2.44%
= $0.06mil, 0.13%
$0.23mil, 0.45%
$1.69mil, 3.28%
$2.23mil, 4.34%

u Walk With Ease

u Total Knee
Replacement

Opioids

$45.97mil,

Injections
89.29%

Physical Therapy,
NSAIDs, Devices

Non-OA Healthcare
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Usual Care with Walk With Ease

Inactive + Insufficiently Active Groups
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$1.45mil, 4.22% Replacement
Opioids

$30.71mil, 89.68% .
Injections

Physical Therapy,
NSAIDs, Devices

Non-OA Healthcare
Costs

Usual Care with Walk With Ease

Fig. 2. Spending over two years with and without Walk With Ease. This figure displays total spending on non-OA medical costs and OA treatments for all persons in
the modeled insurance plan who are eligible for Walk With Ease. A. Unrestricted: all individuals aged 45+ with knee OA eligible for Walk With Ease. B. Restricted:
inactive and insufficiently active individuals aged 45+ with knee OA eligible for Walk With Ease.

ICER of $100,000, the budget impact over two years is $2,200,316
($1.22 PMPM). The results of this scenario analysis are displayed in
Table 3.

3.6. Sensitivity analysis: varying WWE cost and subsequent cycle failure
rates

When additional WWE costs from $10 to $1000 were included
alongside 10-50% decreases in subsequent cycle failure rates, 2-year
budget impact when all activity groups are eligible varied from

Table 2
2-year and 1-year budget impact of Walk With Ease.

All Activity Groups Eligible  Inactive + Insufficiently

Active Eligible

1 year 2 years 1 year 2 years
Total cost: Usual Care 26,664,393 50,480,047 17,796,683 33,677,210
(USD)
Total cost: Usual Care 27,165,169 51,482,455 18,069,393 34,249,142
+ Walk With Ease
(USD)
Budget Impact: Added 500,776 1,002,408 272,710 571,931
cost of Walk With
Ease (USD)
% Increase over UC 1.88 1.99 1.53 1.70
PMPM Cost (USD) 0.56 0.56 0.30 0.32

$242,684 in total and $0.13 PMPM (additional $10 per year; 50% of base
failure rate) to $6,985,674 in total and $3.88 PMPM (additional $1000
cost per year, 90% of base failure rate). When only inactive and insuffi-
ciently active individuals are eligible, implementing WWE is cost-saving
under certain conditions. If WWE failure rate is decreased to 50% of the
base case with an additional cost of $10 per year, implementing WWE

Table 3
Scenario analysis 2-year results.

All Activity ~ Inactive + Insufficiently

Groups Active Eligible
Eligible
Societal Perspective
Total Budget Impact (USD) 492,661 243,308
% Increase over UC 0.95 0.69
PMPM Cost (USD) 0.27 0.14
WTP Threshold of $50,000: Additional per-year cost and 10% decreased failure
rate
Additional per-year WWE cost (USD) 61 180
Total Budget Impact (USD) 1,148,283 1,113,320
% Increase over UC 2.27 3.30
PMPM Cost (USD) 0.64 0.62
WTP Threshold of $100,000: Additional per-year cost and 10% decreased failure
rate
Additional per-year WWE cost (USD) 198 445
Total Budget Impact (USD) 2,006,496 2,200,316
% Increase over UC 3.97 6.53
PMPM Cost (USD) 1.11 1.22
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saves $43,194 in total or $0.02 PMPM compared to UC. Conversely, if
WWE cost is increased by $1000 per year and failure rate decreased to
90% of the base case, the two-year budget impact is $4,484,122 in total
or $2.49 PMPM. Results of this sensitivity analysis are displayed in Fig. 3.

4. Discussion

We estimated that when implementing WWE for a workplace insur-
ance plan with 75,000 members, over two years, WWE added $1,002,408
($0.56 PMPM) in insurance plan spending when all members with knee
OA were eligible and $571,931 ($0.32 PMPM) when only inactive and
insufficiently active members were eligible. Costs were lowered when
considering indirect costs of OA pain and treatments and productivity
savings due to PA. Varying costs between $10 and $1000 greater than the
base case, and failure rate in subsequent months between 50% and 100%
of the base case in increments of 10% showed that budget impacts ranged
between $242,684 and $6,985,674 over two years with all activity
groups eligible for WWE. With only inactive and insufficiently active
groups eligible, sensitivity analyses resulted in budget impacts between
-$43,194 (cost-saving) and $4,484,122. While budget impact analyses
are generally conducted only from a healthcare perspective accounting
for direct medical costs, we included a scenario analysis from a societal
perspective. Accounting for indirect costs, PMPM costs of WWE were
reduced from $0.56 to $0.27 when all activity groups are eligible and
from $0.32 to $0.14 when only inactive and insufficiently active groups
are eligible.

Previously studied PA interventions have demonstrated reductions in
healthcare utilization and costs [33]. For example, one study found that
community-based exercise program led to lower annual healthcare costs
[34]. An analysis of a randomized controlled trial demonstrated that
participants undergoing a PA program had lower medication costs and
fewer visits to a general practitioner over 9 months relative to control
group [35]. While in this analysis, WWE does not substantially impact
utilization of health services, the program did result in slightly decreased
non-OA-related healthcare costs (a decrease of $208,859 for the unre-
stricted cohort and $187,577 for the restricted cohort over two years)
that help to defray WWE-related cost.

Few studies estimate total budget impact to a payer, accounting for
the additional costs of funding such an exercise program. For populations
with knee OA, several studies have demonstrated the cost-effectiveness
of PA interventions [24,36,37]. For example, a diet and exercise
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intervention for overweight individuals with knee OA resulted in an ICER
of $34,100/QALY [24]; and a study of manual therapy and exercise
found that both were cost-effective (at a WTP threshold of GDP per capita
in New Zealand) compared to UC [38]. A BIA of the same diet and group
class exercise program for overweight individuals with knee OA found
that the intervention reduced utilization of opioids and TKR, thus
reducing spending on other OA treatments [22]. However, most of these
studies tested PA interventions that are more time- and
resource-intensive than WWE. We conducted a BIA of a very low-cost,
self-directed PA intervention for knee OA. The low cost and low
resource use may lead to small but meaningful increases in PA and rather
low duration of the effect; in the Montana study of WWE, by 6 months,
80% of participants either returned to baseline PA levels or did not report
follow-up data [9]. We conducted sensitivity analyses to offer insight into
the budgetary impact of additional WWE program enhancements focused
on increasing the durability of WWE effect.

In the Montana state implementation, self-directed WWE did not
reduce participants' knee pain levels, and thus did not impact utilization
of and costs due to other knee OA treatments in our analysis. Prior studies
have shown that compared to home-based exercise, class-based exercise
is more effective in improving pain and functional outcomes, and is
cost-effective [39-41]. Future studies could test the efficacy,
cost-effectiveness, and budget impact of the instructor-led version of
WWE to understand potential increases in efficacy and adherence, in-
creases in intervention costs, and impacts on healthcare costs. Addi-
tionally, other implementations of WWE have demonstrated reductions
in participants' pain levels. In a North Carolina-based study of WWE,
individuals with arthritis reported a pain decrease of 8.4 points on a
0-100 scale after participating in the self-directed version and 7.8 points
in the group version [42]. By using data from the Montana study, we
provide a conservative estimate of affordability; given efficacy in pain
reduction, the budget impact of WWE would decrease further. The
current budgetary impact estimates are based on the published
short-term efficacy of a real-life implemented WWE program.
Additional resources may be needed to ensure sustainability of the
efficacy of WWE program. Such ‘boosting’ programs should be
designed and tested. Future data on the resources required to sus-
tain the effect of WWE should be collected to inform BIA of such
‘booster’ interventions. The work-related wellness programs should
be offered to all employees/clients to prevent perceived discrimi-
nation and to ensure diversity, equity and inclusion. That is why the

Fig. 3. Two-way sensitivity analyses varying
Walk With Ease cost and efficacy (probabil-

Failurein Subsequent Years(%\of. Base) ity of returning to baseline PA level in sub-
90% of Base  80% of Base 70% of Base 60% of Base = 50% of Base Budget Impact .
e »$mil sequent cycles). The heat map displays
Base + 700 $3-5mil com.b.lnanons of WWE costs (base case and
__ Base +500 $2-3mil additional $10, $50, $100, $200, $500,
£ Base +200 $1-2mil $700, or $1000 per year) and subsequent
S Base+100 $500k-1mil month failure rate (50-100% of base case in
235“‘;’2 <2500k increments of 10%). A. Unrestricted: all in-
ase + .. . L.

- dividuals aged 45+ with knee OA eligible for
Walk With Ease. B. Restricted: inactive and
insufficiently active individuals aged 45+
with knee OA eligible for Walk With Ease.

B.
Failure in Subsequent Years (% of Base)
Base 90% of Base  80% of Base 70% of Base 60% of Base  50% of Base Budget Impact
Base + 1000 >$3mil
Base + 700 $2-3mil
__ Base +500 $1-2mil
2 Base + 200 $500k-1 mil
S Base +100 $200k-500k
Base + 50 $0-200k
Base + 10 <$0 (cost-saving)
Base

(=2}
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BIA is not based on preselected groups of employees that would
have maximum likelihood of adherence.

BIA can be taken along with CEA to inform funding decisions [12].
The prior OAPol model CEA of WWE found an ICER of $47,900/QALY
when implemented for inactive and insufficiently active individuals, and
an ICER of $83,400/QALY when implemented without restriction on
activity level [10]. While we cannot provide normative recommenda-
tions, employers and other payers may compare our results with the
budget impact of other interventions for knee OA. For example, the
aforementioned BIA of an intensive diet and exercise program for knee
OA demonstrated a PMPM cost of $0.84 over 3 years for a Medicare plan
and $0.10 for a commercial plan [22]. While this intensive program has a
lower PMPM cost for a commercial plan, WWE and other low-cost,
self-directed exercise programs provide a less personnel-intensive op-
tion that payers may wish to consider.

Our analysis has several limitations. First, data on WWE efficacy were
derived from an observational study. Therefore, we cannot conclusively
state that changes in PA and resulting healthcare cost savings are due
entirely to WWE. Additionally, data on WWE efficacy were hindered by
low follow-up rates. We assumed the payer covers the entire cost of the
program and benefits from any decrement in other healthcare costs, and
did not account for the possibility of cost sharing between providers,
patients, and payers.

Insurers and policymakers can consider our results in fiscal decision-
making regarding PA regimens for persons with knee OA. Our results
may be especially useful to employers looking to add a low-cost PA
intervention for knee OA to a workplace wellness program.
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