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Why Is Calculating the “True” Cost-to-Heal Wounds
So Challenging?

Marissa J. Carter®

Strategic Solutions, Inc., Cody, Wyoming.

Objective: The aim of the study was to illustrate the differences in the cost-to-
heal wounds using two methods: (1) reimbursement-based costing and (2)
activity-based costing (ABC).

Approach: A small cohort (100 patients with multiple wounds of which 1 was a
diabetic foot ulcer [DFU]) was randomly selected from the U.S. Wound Reg-
istry to be representative of all patients with DFUs in the registry. Unit costs,
resource utilization, and total costs were estimated through both methods. For
the ABC method, costs were calculated in ranges: low, mid, and high.
Results: The mean cost to heal through the reimbursement-based costing
method was US$20,618 compared with a range of US$18,627-US$35,185 for
the ABC method. About 20% of DFUs that cost US$10,000-US$20,000 to heal
with the reimbursement-based costing method shifted to much higher values
based on the ABC method. The percentage of costs represented by inpatient
procedures was much lower for the reimbursement method compared with the
ABC method.

Innovation and Conclusions: The results show that (1) the “true” cost-to-heal
DFUs strongly depend on the method used to calculate the costs, and (2) the
reimbursement-based costing method may not accurately reflect real costs.
The concept of aggregating episodes of care to obtain a single value equating to
cost to heal is likely to remain a challenging exercise for the foreseeable future.
A better approach may be to provide a range of cost values that are dependent
on specific methods, such as the ABC method.

Keywords: cost to heal, diabetic foot ulcers, Medicare reimbursement, activity-
based costing

INTRODUCTION
SIMPLISTICALLY, WOUND CARE stake-

record (EHR) interoperability is-
sues.? This is important because cli-

holders often think about the cost to
heal related to the episode of care.
However, this concept can be clouded
by many issues. First, and foremost,
many wounds take a long time to
heal—years even—and some wounds
never heal.’? Second, during the
wound management process patients
may be treated in several care set-
tings, which makes fully capturing
the episode cost a nigh-impossible
task due in part to electronic health
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nicians need all available data to
guide decision making when first
evaluating a patient and his or her
wound(s). Third, when underlying
medical conditions (such as diabetes,
venous insufficiency, or immobility)
are present, the risk that another
wound will occur (ulcer recurrence)
substantially increases.*” In time, it
is not uncommon for such patients to
be treated simultaneously for multi-
ple wounds with overlapping epi-
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sodes of care.®? Fourth, in the case of pa-
tients with multiple comorbidities or multiple
wounds, assigning costs directly to each wound
would depend on a weighting scheme because
resource utilization is usually patient based.
Unfortunately, gold standards for accomplishing
this objective do not currently exist. Fifth, al-
lowable payment rates of both governmental and
private payers do not necessarily correlate with
the cost to heal a wound.'® Finally, estimating
out-of-pocket costs to patients with wounds (such
as insurance premiums, patient coinsurance and
copayments, transportation to treatment centers,
cost of caregivers, loss of wages, and drugs or
treatments not covered by insurance) is infre-
quently attempted.'?

If we wish to ascertain the complete cost-to-heal
wounds in aggregate (such as those wounds treated
at a hospital outpatient wound care provider-based
department [PBD]), all wounds must be included;
certain wounds cannot be arbitrarily excluded, as
is common in retrospective outcome studies. Ex-
amples of wounds that are often excluded include
one-time consultations, wounds treated for many
years, patients who fail to return, treatment fail-
ures such as amputations, or wounds still being
treated when a patient dies.'*!?

Episode-of-care costs are different from charges
to payers and reimbursement from governmental
and/or private payers.'* In general, episode-of-care
costs represent the financial expense of providing a
service for a specific condition or medical problem
by providers throughout the continuum of care.
Charges are the actual amounts billed to the pa-
tient or to the patient’s medical insurance entity.
Reimbursement is the amount of money paid for
the service/procedure/product to the provider by
the patient’s medical insurance entity and/or the
patient. The difference between the charges and
reimbursement is known as the payment-to-charge
ratio (PCR).*

When research has been conducted to compare
true resource cost versus the Centers for Medicare
and Medicaid Services (CMS) approach to deter-
mining PCRs in acute care hospital stays and in
PBDs, the results of some studies suggest that the
care setting is not the real issue.'®!” Although
most health economists agree that activity-based
costing (ABC) is the “gold standard” for calculating
health care costs, how health care providers and
payers (such as CMS) calculate episode-of-care
costs depends on many factors, such as business
models, geography, labor practices, catchment
populations, and training/teaching practices, but
to name a few.'®

The biggest concerns today are lack of ABC
adoption, how to allocate indirect costs, and price
transparency.'® These concerns revolve around the
difficulty in allocating direct costs (in this case,
personnel and treatment costs related to wound
care) versus indirect costs, which represent the
cost of running the health care provider organiza-
tion in terms of resources used to provide wound
care.

PROBLEM ADDRESSED

This study was designed to illustrate the cost to
heal a wound as calculated by the ABC method
versus the reimbursement-based costing method.

MATERIALS AND METHODS

Because the object of this study was to present a
reasonably realistic comparison of the true cost to
heal a wound versus reimbursement by payers, it
was decided to create a small cohort of patients
with diabetic foot ulcers (DFUs) whose episode of
care originated from a PBD and to capture the most
important episode-of-care costs. This study re-
ceived an exemption from The Woodlands IRB.

Cohort creation

A cohort of 100 patients with DFUs was created
by randomly selecting patients from the 57,706
DFUs within the U.S. Wound Registry with service
dates from March 7, 2005 to November 30, 2016 in
proportion to Wagner grade (1: 9.0%; 2: 46.4%;
3: 30.2%; 4: 14.2%; 5: 0.2%). As stated above, the
primary care setting for this study was PBD.

Imputation of outcomes

Outcomes of 51% of wounds were right censored
due to unknown deaths, amputations, or transfers
to other care settings. Because this study had only
one group and was analyzed for illustrative rather
than population-specific comparative purposes,
outcomes were imputed simply. The study popu-
lation most resembled the cohort studied by
Prompers et al.'® Consequently, for the right-
censored wound outcomes, six deaths associated
with patients were imputed. Although 4 wound
outcomes were recorded as amputation, they were
recategorized as major amputation (1) and minor
amputation (3), with 14 minor amputations im-
puted and 4 major amputations imputed. The re-
mainder of the right-censored wounds were
assumed to heal over 5 years, and the time to heal
was imputed based on a calculated Kaplan—Meier
wound-healing trajectory for healed wounds. In-
dividual imputation outcomes were also guided
by patient comorbidities and the wound-healing
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trajectory available before right censoring. Visit
count and debridement counts were adjusted (i.e.,
counts were added in proportion to the imputed
extended treatment time based on the existing
treatment time metrics).

Prompers et al.2° observed that 46% of their
patients required hospital inpatient care with 18%
having lower extremity revascularization. In our
cohort, with 22% of patients having an amputation,
18% required vascular surgery to improve blood
flow to the limb bearing the DFU. Thirteen percent
of patients were also imputed to have a hospital
stay for a wound infection based on the data of
Prompers et al.%°

Biologicals, dressings, durable medical
equipment, home health care, and hyperbaric
oxygen therapy

Use of cellular and/or tissue-based products for
skin wounds (CTPs) and/or dressings with/without
antimicrobials at each visit was captured from
EHRs; this information was cross-walked to cate-
gories of products, and the number used through-
out the episode of care. (Thirty-five percent of
patients received home health care [HHC]: in this
instance, dressing changes outside of the PBD were
provided and paid for by the home health agency
[HHA].) When hyperbaric oxygen therapy (HBOT)
was provided, the number of sessions was counted.
When negative pressure wound therapy durable
medical equipment (NPWT DME) and/or other
DME was/were provided, the total treatment time
was calculated. It was assumed that new offloading
boots were purchased every 6 months until the
wound healed.

Medicare/Medicaid and private insurance
reimbursement-based costing method

Medicare national average allowable payment
rates are shown in Table 1 (2018; U.S. dollars).
Since types of dressings vary enormously in the
real world, and despite having good EHR data on
the subject, and to make the cost calculations
manageable, it was decided to simplify cost calcu-
lations by choosing one type of foam, antimicrobial,
and collagen-based dressing. Likewise, it was as-
sumed that each wound received daily foam dres-
sings until the wound was healed although the
patient could receive another dressing (e.g., col-
lagen based, antimicrobial, applied for 1 week)
during the course of treatment. In these instances,
the foam dressing count was adjusted. Total counts
for antimicrobial and collagen-based dressings for
each were available and used in the calculations.

The dressing size was matched to the wound
area at each PBD visit. When patients changed

their own dressings at home in between PBD visits,
it was assumed that Medicare administrative con-
tractors and private payer local coverage determi-
nations/medical policies would be utilized to
reimburse DME suppliers depending on the type of
dressing, the size of dressing, and the number
provided.?® The reimbursement to the DME sup-
pliers was included in the study cost calculations.

When patients received care by a HHA during
the time the patient had the wound, the HHA
provided the dressings. The HHC costs were cal-
culated as 60-day episodes of care using the home
health resource group (HHRG) code C2F2S1. Be-
cause HHRG national average allowable payment
rates?* depend on quality reporting adjustments,
each of these payment rates was multiplied by the
HHRG code weighting factor and averaged.

When patients were admitted to the acute care
hospital, the 2015 Medicare severity—diagnosis-
related group (MS-DRG) national average figures
were used and inflated to 2018 values using the
Consumer Price Index inflation calculator.

Because 50% of patients in the study cohort
group had private insurance, rather than Medi-
care, the reimbursement-based costs per wound
were calculated by multiplying the final Medicare
costs by 1.36 to obtain private payer reimburse-
ment values.?’

Activity-based costing

The ABC method divides costs into two groups:
(1) direct costs that are related to personnel time,
procedures, and products used to treat the patient;
and (2) indirect costs that are generally related to
the cost of operating the business and the equip-
ment used.

Initial PBD visits assumed 30 min of a physi-
cian’s time based on mapping level 3 complexity
Current Procedural Terminology (CPT) codes to
time®® and 30 min of a nurse’s time. For established
PBD visits, these times were halved. Debridements
carried out at the initial clinic visit assumed a
further 30 min of the physician’s time with subse-
quent debridements taking 15min. CPT applica-
tions and 2-h HBOT sessions assumed 15 and
30 min, respectively, of a physician’s time.

Costs of dressings were estimated from public
sources using key brand names (information with-
held here to prevent publicity) (Table 2). Hospital
PBD charges for CTPs and HBOT used in the co-
hort were obtained from the chargemasters of Ca-
lifornia hospitals (2016 charges; minimum of five
different values except for Primatrix in which only
two values were located),?! converted to costs using
published cost-to-charge ratios,>? and averaged. The
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Table 1. Medicare national average allowable reimbursement rates (2018; U.S. dollars)

CPT®?/HCPCS/ Medicare National Average
Category Item (MS-DRG) Code Allowable Reimbursement Rates (US$)® Source
Initial PBD visit® (a) Fvaluation 99203/G0463 191.81 cms?' 22
(b) Debridement, surgical, cutaneous 11042 374.88
(c) Additional debridement 20 cm? 11045 27.36
Subsequent PBD visit™ (a) Evaluation 99213/G0463 165.89 CMS? 2
(b) Debridement, selective 97597 193.43
(c) Additional debridement 20 cm? 97598 11.52
Offloading Walking boot 14386 151.45 cMs?
Dressing® Foam, <16cm? area AB209 8.62 cMS%
Foam, >16 cm? area, <48cm’ A6210 2298
Collagen/antimicrobial, <16.cm? area AB021 2421
Collagen/antimicrobial, >16 cm? area, <48 cm? AB022 24.21
CTP (high-cost category) Application, <25cm? 15275 1735.97 CMS222
NPWT DME’ (a) Device rental (per month) E2402 (mod RR) 715.30 VNG
(b) Dressing set (15/month) AB550 28.18 each
(c) Disposable canister (10/month) A7000 8.57 each
(d) Applying dressing, assessment 97605 168.95
HBOT® HBOT session (4 x 30 min units for G0277) G0277+99183 569.72 cMs? 2
Regranex 159 tube — 1,217.90 Red Book
HHC 60-Day episode of care (daily dressing change) HHRG: C2F2S1 1,701.00 cMms?*
Wound infection” (hospitalized) Without any complications (594) 5,028 (VN
Amputation” Minor (e.g., toe, or transmetatarsal) (618) 8,182 cMms
Major (e.g., transtibial) (616) 27,073
Vascular surgeryh Lower extremity, popliteal, no complications (254) 11,293 CMS?

2CPT is a registered trademark of the American Medical Association.

®\Where appropriate, values include physician components as well as facility components.

°A “PBD" is a hospital-based outpatient wound care provider-based department.

The PBD visit includes everything. Level 3 complexity was assumed for evaluation and management at all visits. If any debridement was performed at an
initial or established clinic visit, separate billing for evaluation and management charges was not permitted.

°If a patient receives any collagen-based or antimicrobial dressing, the cost of a foam dressing over 7 days is excluded.

No separate E/M codes permitted.
9Coverage is only permitted if the Wagner grade is 3 or higher.
"2015 Medicare data adjusted for inflation.

CMS, Centers for Medicare and Medicaid Services; CPT (code), Current Procedural Terminology; CTP, cellular and/or tissue-based product for skin wound,;
E/M, evaluation and management; HBOT, hyperbaric oxygen therapy; HCPCS, Healthcare Common Procedure Coding System; HHC, home health care; HHRG,
home health resource group; MS-DRG, Medicare severity—diagnosis-related group; NPWT DME, negative pressure wound therapy durable medical equipment.

obtained costs of all consumables were benchmarked
as mean costs; higher and lower costs were set to
+25% and —25% of the mean to represent a range.

In the United States, indirect costs, such as physi-
cal infrastructure, equipment, utilities, maintenance,
EHRs, and administration/management of a PBD,
are not known and are likely to vary enormously de-
pending on the business model, the size of the hospi-
tal, and/or the parent organization, geographic
location, and many other factors.?® Brox et al.?” cal-
culated that indirect acute care hospital stay costs for
abdominal aortic aneurysm repair were 43% of total
costs in six U.S. hospital systems. Because we expect
indirect costs as a percentage of total costs should be
lower in a PBD, the benchmark was set to an arbi-
trary 30% = 15% (i.e., 15-45% of direct costs).

Aggregate cost calculations
For the reimbursement-based costing method,
costs at each PBD visit were based on each category/

item’s unit reimbursement except for DME (e.g.,
NPWT DME) and HHC whose reimbursement was
paid over a period of time; the reimbursement for
these items was added to the summed costs of PBD
visits based on actual time ordered in the EHR.
Reimbursements for wound care-related inpatient
hospital stays were added to calculate the final cost.
The aggregate cost calculations for the ABC
method were the same as those for the reimburse-
ment-based costing method, except that costs for
physician and nurse time at each visit were added
to the cost of consumables to obtain direct costs.
While costs obtained through the reimbursement-
based costing method had single values for each
wound, costs obtained by the ABC method had three
values (lower range, upper range, and mid-range).
For example, the lower range used 75% of bench-
mark direct costs plus 15% of benchmark costs to
represent indirect costs, whereas the upper range
used benchmark direct costsx1.25 plus 45% of
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Table 2. Direct costs based on activity-based costing (2018;
U.S. dollars)

Category Item Cost Source
Personnel (a) Hourly cost (physician) 1183  SalaryExpert®®
(b) Hourly cost (nurse) 484 Indeed®®
Consumables (a) Walker offloading boot 185.99 Orthotape.com
(b) Debridement kit 7.27 Amazon.com
(c) Foam dressing, 1.6”x2” 1.69 Amazon.com
(d) Foam dressing, 4”x 4" 468 Amazon.com
(e) Collagen/antimicrobial 15.00 Woundcareshop.com
dressing, 2”x2”
(f) Collagen/antimicrobial 35.00 Woundcareshop.com
dressing, 4”x4”
(g) CTP, Apligraf, per cm? 2880 OSHPD*', DIR*
(h) CTP, Dermagraft, per cm? 2300 OSHPD®', DIR*
(i) CTP, Epifix, per cm? 106.00 OSHPD®', DIR®
(j) CTP, Primatrix, per cm? 2800 OSHPD®', DIR*
NPWT DME (a) Device rental (per month®  2,794.00 Kim et al®
(b) Dressing set?® 53.00 Kim et al®
(c) Disposable cannister® 4100 Kim et a/*®
(d) Applying dressing, 2420 Indeed®
assessment (30 min)
HBOT HBOT session (4x30min units) 481.00 OSHPD*', DIR*
Regranex 159 tube 1,217.90 Red Book
HHC 60-Day episode of care 1,419.00 Genworth®

(daily dressing change)
Wound infection Without any complications®® 10,910 CMS?/Barshes

(hospitalized) et al®
Amputation Minor (e.g., toe, or 20,705 Barshes et al®®
transmetatarsal)®
Major (e.g., transtibial)® 33,477 Barshes et al*®
Vascular surgery Endovascular intervention? 30,921 Barshes et al*®

aSource costs were inflated to 2018 prices.

PRatios for costs of minor and major amputation and vascular interven-
tion between CMS and Barshes et al.*® averaged, and then multiplied by the
cost of wound infection for CMS (US$5,028).

benchmark costs to represent indirect costs. These
ranges were calculated to estimate the uncertainty
in costing associated with the ABC method.

RESULTS

The cohort’s mean age was 62.3 years, and it
comprised of 63% males with 9% of patients having
end-stage renal disease and 29% having periph-
eral vascular disease (Table 3). The mean wound
area was 4.0 cm?, and the mean age was ~7 months.
Nearly one-third of the wounds were treated with
HBOT, although only 24% were eligible for Medicare
reimbursement. The mean PBD visit count was 11.8.

The mean cost to heal through the reimbursement-
based costing method was US$20,474 compared with
the US$27,795 mid-range of the ABC method (Ta-
ble 4). When the results for both costing methods
were compared graphically, the reimbursement-based
costing method data showed that while ~18% of
wounds were in the second least costly category,
much of the ABC method cost for this category had
shifted to higher values (Fig. 1). The mean cost-to-heal
range for the ABC method was US$19,243-US$36,348
(Table 4) with costs almost double for the high-range

Table 3. Patient and wound characteristics of the cohort

Characteristic Mean (SD) Median (IQR) Percentage
Patient age, years 62.3 (13.54) 63 (20) —
Gender
Male — — 63
Female 27
Hypertension — — 83
Peripheral vascular disease — — 29
ESRD — — 9
BMI 34.1 (9.00) 33.3(12) —
Unique medication count 18.1 (12.16) 18 (13)
Multiple wounds® — — 82
Wound area, cm? 4.0 (9.46) 114 (4) —
Wound age, days 213.4 (367.49) 85 (207) —
Wagner grade
1 9
2 — — 46
3 31
4 14
NPWT DME — — 14
HBOT — — 32
CTP — — 9
Debridement count 2.9 (6.13) 1 (45) —
0 44
1-10 50
>10 6
Visit count 11.8 (12.9) 7(11) —
<10 68
11-50 29
>50 3

#Multiple wounds present at some point during treatment of the selected
wound.

ESRD, end-stage renal disease; IQR, interquartile range; SD, standard
deviation.

ABC method compared with the low-range ABC
method.

When costs were broken down by category and
determined as a percentage of total costs by the
reimbursement-based costing method and the ABC
(mid-range) method, the evaluation and manage-
ment (E/M) and dressings cost percentages were
much higher, the PBD procedures and HHC cost
percentages were slightly higher, and the acute
care inpatient stays were much lower for the
reimbursement-based costing method compared
with the mid-range ABC method (Fig. 2).

DISCUSSION

The authors of a published 2017 systematic re-
view!! of cost-of-illness studies regarding chronic

Table 4. Comparison of costs by different methods

Method Mean  Median SD 95% Cl 10R

Medicare 16,867 9,545 19,621.79 12,974-20,761 25,266
Medicare+commercial 20,454 12,270 2452117 15,888-25,319 27,327
insurance

ABC low 19243 12,474 2160173 14,957-23,52% 30,375
ABC mid 27,795 18,018  31,202.47 21,604-33986 43,874
ABC high 36,348 23,561 40,803.26 28,251-44,376 57,375

ABC, activity-based costing; Cl, confidence interval.


http://Orthotape.com
http://Amazon.com
http://Amazon.com
http://Amazon.com
http://Woundcareshop.com
http://Woundcareshop.com

376

CARTER

Comparison of Cost-to-Heal Wounds Calculated by 2 Different Methods

Group
Reimbursement-Based Costing Methad ABC Method (Mid-range)
125,000 - 125,000
100,000 A - 100,000
& 0
¥ 75000 - - 75,000 §_
3 2
50,000 A - 50,000
25,000 A - 25,000
0 - =l
T T T T T I T I I I T
50 40 30 20 10 0 10 20 30 40 50
Frequency

Figure 1. Histogram of cost to heal using the reimbursement-based costing method versus the ABC method (mid-range). ABC, activity-based costing. To see
this illustration in color, the reader is referred to the web version of this article at www.liebertpub.com/wound

ulecers noted that of the 36 reviewed studies, 53%
used bottom-up methodology, which is the general
approach to the ABC method used in this study (i.e.,
unit costs multiplied by resources used). The mean
cost of DFUs per episode of care, from a health-
care public payer perspective, was calculated as

US$31,024—much higher than the reimbursement-
based costing method estimates, but well within the
ABC method mid-to-high range cost. Based on a
comparison of the systematic review costs with the
cohort costs calculated in this study, the cohort costs
are likely to be both realistic and reasonable, al-

Comparison of Wound Care Service Categories

60 -

Costing Method

50 4

40 -

30 -

Percentage of Costs

20 -

10 -

Dressings

Outpatient
Procedures

Calculated by 2 Different Methods

= Reimbursement-Based

= ABC Method (Mid-range)

Inpatient procedures HHC

Figure 2. Comparison of costs of various wound care service categories using the reimbursement-based costing method and the ABC method (mid-range).
E/M, evaluation and management; HHC, home health care. To see this illustration in color, the reader is referred to the web version of this article at

www.liebertpub.com/wound
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though a small cohort of patients was used for il-
lustrative purposes.

Most health economic studies on wound care re-
port costs based on Medicare reimbursement. There
is a good reason for this: data are publicly available
for wound care-related services, procedures, and
products in various care settings, although navigat-
ing the billing rules for their disparate payment
systems can be challenging and often requires com-
promises to enable modeling. While health econo-
mists can equate the reimbursement-based costing
method to the cost of wound healing (assuming a
patient can be tracked through all care settings),
sometimes there are suspicions that “true” costs are
not captured. This arises, in part, because the ma-
jority of PBDs in the United States are hospital
based: some hospitals may not know the real costs of
running their PBDs (i.e., knowing if the PBD runs at
aloss or a profit); other hospitals may assign indirect
costs to the PBD based on a global analysis of ser-
vices, procedures, and products provided and facility
revenue generated from them (i.e., any outpatient or
inpatient wound-related event that happens within
the organization is moved into the wound care center
cost “bucket”). Astute hospital administrators are
also likely to be mindful that procedures, such as
debridement, HBOT, and application of CTPs, ac-
count for the majority of a PBD’s revenue.®®

In theory, the ABC method can fairly and accu-
rately allocate all the costs involved in providing
wound care treatment, but it is the apportionment
of indirect costs that can be most difficult to esti-
mate and mostly influence the total cost. This study
shows that if the ABC method is used, indirect
costs need to be ~20% of total costs to equate to the
reimbursement-based method—the point at which
costs equal reimbursement payments. As the in-
direct cost percentage rises to 50% of the total cost,
the “cost” of wound healing rises substantially.
Health economists have not estimated the mean
national indirect cost rate for PBDs and other
hospital departments, but for certain inpatient
surgeries it has been estimated as high as 60%.3°
The most difficult decision for administrators using
the ABC method is to decide whether indirect costs
should only reflect what happens in the PBDs, in
which case the percentage of indirect costs will be
relatively low, or use a functional DRG-like ap-
proach for aggregating indirect costs in which the
resources used for wound care patients are appor-
tioned irrespective of whether they happen in the
PBD or any other organization’s departments. Fi-
nally, even the ABC method does not include pa-
tient out-of-pocket costs, sometimes known as
indirect costs from the societal perspective (the

same term, which is confusing), and which is used
less frequently in health economic analyses. These
costs include insurance premiums, the cost of care
not covered by insurance, loss of wages, transpor-
tation, and more intangible costs relating to loss of
quality of life.

While this study showed that the cost of PBD
wound care alone (no inpatient-related costs) could
easily be more expensive using the reimbursement-
based costing method compared with the ABC
method with indirect costs set at 30%, the reverse
was true for inpatient wound care-related hospi-
talizations. Part of the reason for the latter may be
the difficulty of calculating the true cost of hospi-
talizations; MS-DRG payments can be artificially
low or high.*® Another part of the reason is that, in
general, PBD activities in hospitals may be subsi-
dizing inpatient activities because inpatient profit
margins may be low or negative, although peer-
reviewed evidence for this supposition is lacking.
What is known is that the care of patients with
chronic ulcers shifted from inpatient to outpatient
settings in the last 10 years to contain costs due to
Medicare policy reimbursement changes.*! This
shift is probably due to rising inpatient costs as-
sociated with morbidity severity increases and lack
of access to timely care.*? Many publications are
available for those interested in learning more
about ABC methodology and how it can be applied
in any given health care setting.*>~*°

Although the chosen cohort used in this study
provided cost results well within literature values,
it may still not be representative of Medicare or
national populations. That said, because patient
groups or treatments are not being directly com-
pared, the calculated relative costs are likely to
have merit even though there is some uncertainty
in direct absolute costs themselves under the ABC
methodology; for example, the manufacturer’s av-
erage selling price of a CTP to an organization will
depend on many factors, including the organiza-
tion’s clout and how much the manufacturer wants
to sell to the organization. While extensive sensi-
tivity analysis might have partially mitigated this
uncertainty, the aim of the study was not to provide
the most accurate cost estimates possible but ra-
ther to illustrate the different costing methods.
Another limitation of the study is the cost issue of
treating multiple wounds at the same PBD visits.
In this study, this factor was ignored as there is no
easy way to allocate certain costs. As just one ex-
ample, consider HBOT provided for a Wagner 3
DFU in which a patient also has a contralateral
Wagner 2 DFU that also benefits from the treat-
ment. Should some of the cost of treatment be



378 CARTER

apportioned to the Wagner 2 DFU? It
cannot be permitted under Medicare
rules, but under ABC methodology it can
be. The cost of antibiotics for infection
and other wound-related drug prescrip-
tions (e.g., pain medications for neuropa-

most patients these costs are not likely to
be high. Finally, imputation of outcomes
was necessary in the cohort, and even

costs may have been over- or under-
estimated as a result.

KEY FINDINGS

e The reimbursement-based costing method is commonly used in wound
care heath economic studies, but this method may not fully capture true
costs. ABC methods may capture more true costs, but estimating indirect
costs is challenging in this method.

thy) was also disregarded, although for o Capturing an episode of care for a single DFU (or any other wound type)
“from cradle to grave” presents problems because patients move be-
tween care settings, and may also have multiple ulcers at the same time
or at overlapping time periods.

though benchmarking was used, total e The results of the cohort study show that the “true” cost of wound
healing may be an unrealistic concept; it may be better to think of the
cost-to-heal wounds in ranges of costs.

INNOVATION

Calculating the “true” cost-to-heal wounds is
likely to remain a challenging exercise. The best
approach may be to provide a range of values as-
sociated with specific treatment modalities and
cost methods as illustrated in the results of this
study. The results also suggest that compared with
the ABC method, the reimbursement-based costing
method may not capture the true costs of specific
treatment categories and care settings. Therefore,
clinicians, payers, and policy-makers are encour-
aged to become familiar with the ABC method, as it
may help them better understand the true costs of
providing wound-healing treatments in various
care settings.
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Abbreviations and Acronyms

ABC = activity-based costing
CCR = cost-to-charge ratio
CMS = Centers for Medicare and Medicaid
Services
CPT = Current Procedural Terminology
CTP = cellular and/or tissue-based product
for skin wounds
DFU = diabetic foot ulcer
DME = durable medical equipment
EHR = electronic health record
E/M = evaluation and management
HBOT = hyperbaric oxygen therapy
HHA = home health agency
HHC = home health care
HHRG = home health resource group
MS-DRG = Medicare severity—diagnosis-
related group
NPWT = negative pressure wound therapy
PBD = hospital outpatient wound care
provider-based department
PCR = payment-to-charge ratio
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