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Background: There is an opportunity to explore alternate payment models in dermatology.
Objective: To pilot 2 bundled payment models for actinic keratosis (AK) management.
Methods: A prospective cohort study was conducted during September 2013-June 2016. Consecutive
patients were recruited from clinics of 5 dermatologists. Patients had to be adults, have $1 year of care at
the department, and have a history of AK. A bundled payment strategy was prospectively piloted for 1 year
and compared with costs in the prior year.
Results: Overall, 400 participants were enrolled, and complete data was collected for 254 participants.
During the year of bundled payments, actual total annual spending on claims was $70,557, whereas model
1 and model 2 bundled payment models would have totaled $67,310 and $74,422, respectively, for the
patient cohort. Patient satisfaction surveys showed no difference in the quality of care.
Limitations: Single-center study and limited sample size. International Classification of Diseases 9 and 10
codes were used to identify claims and might be inaccurate. Costs were modeled rather than fully
implemented.
Conclusion: Dermatologists should be aware of bundled payment models. More work is needed to
elucidate the optimal formulation of a bundled payment for AK management, including the services
covered, time delimitation, and risk stratification factors. ( J Am Acad Dermatol 2019;80:679-84.)
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Medicaid Services introduced the Bundled Payment
for Care Improvement Initiative in 2011 with the aim
to evaluate payment strategies that could improve
health care value, defined as the outcomes achieved
for patients per dollar of cost.2,3 Bundled payment or
episode-based payment is reimbursement to health
care providers for expected costs for defined epi-
CAPSULE SUMMARY

d The bundled payment is an alternative
payment model to the fee-for-service
model used for health care
reimbursement.

d One of the 2 bundled payment models
piloted was sufficient to cover the total
patient fee-for-service costs.

d More work is needed to develop and
pilot bundled payment models for
actinic keratosis management, which
could vary by services covered, case
adjustments, and other factors.
sodes of care.4 An episode of
care is often focused on a
specific condition and in-
cludes all the services
needed to manage it, such
as provider visits, laboratory
testing, procedures, and
medications.5 For example,
the bundled payment model
for an episode of lower ex-
tremity joint (hip or knee)
replacement includes inpa-
tient hospital services, physi-
cian services, postacute care
services, and any readmis-
sions or other related ser-
vices through 90 days after
the initial hospital discharge.6
If spending on services for the episode is below the
budgeted amount, then the providers may share in
savings; alternatively, if costs exceed the budgeted
amount, then the providers may incur losses. Many
bundled payment initiatives have focused on epi-
sodes that predominant inpatient care; however,
there are initiatives that also include a large compo-
nent of outpatient care.7

Bundled payments have been piloted for several
surgical conditions and, more recently, were devel-
oped for chronic conditions, such as coronary artery
disease, end-stage renal disease, and diabetes.8 We
previously developed 8 bundled payment models
for the management of actinic keratosis (AK) and
simulated the performance of the models in a large
claims database.9 The 8 bundled payments were
based on the mean or a percentile threshold of
historical claims, such as the median annual pay-
ment. The 8 bundled payments were developed on
the basis of the annual total cost of AK care, which
included office visits, AK-specific procedures (eg,
cryotherapy), and AK-related medications (photo-
dynamic therapy or prescription topical medica-
tions). Biopsy was considered a test related to AK
care, so the cost for biopsy was included; pathology
services were excluded. Costs were measured from
the perspective of the health care system, which was
taken as the sum of costs paid by the patient and the
insurer for 1 year. Some of the modeled episode
payments were case adjusted, meaning a dollar
amount was added depending on the characteristics
and comorbidities of a particular patient.10-12 Six of
the 8 proposed models predicted cost savings
compared with fee-for-service cost from the retro-
spective data sets. The objective of this study was to
prospectively evaluate the performance of 2 of the
bundled payment models for AK, namely the
median-based indirect adjust-
ment bundled payment
(model 1) and the mean-
based bundled payment
(model 2) that were devel-
oped previously and tested
only on retrospective claims
data. The model 1 payment
was based on the median
annual cost for AK care with
an additional adjustment (ie,
payment) for additional time
and effort possibly spent as-
sisting patients, eg, con-
ducting phone calls rather
than clinical visits. The model
2 payment was based on the
mean annual total paid for AK
care without any adjustments for indirect services
related to care management or patient factors.

METHODS
Study design

Consecutive patients were prospectively recruited
from the clinic schedules of 5 dermatologists at Penn
State Department of Dermatology. Patients had to be
adults ($18 years of age) with a history of AK,
established patients in the department for $1 year,
and English literate and consent to participate. The
year prior to the study enrollment was considered
year 1 of the study and served as a historical control.
The year after study enrollment was considered year
2 and contributed to the bundled payment data
(Fig 1). Patients were enrolled during September
2014-June 2015, resulting in all historical and pro-
spective data for the study being in the date range
September 12, 2013-June 22, 2016. During the study,
no changes in billing, receivables, or incentive
structure were made; rather, fee-for-service pay-
ments were billed and received by the Department
during the study period. Before data collection, the
dermatologists in the study met and were given cost
estimates for office visits, destructive therapies
(cryotherapies), topical therapies, and the amount
of the episode-based payment. They did not receive
an incentive for savings incurred nor were they
penalized for costs above the episode-based pay-
ment. The dermatologists met monthly for the first



Fig 1. Organization of the study and data collection. Patients were enrolled into the study at
visit 1, and the bundled payment period ended 1 year after study enrollment. At visit 1, patients
completed a survey rating their satisfaction with their health care in the preceding year; thus,
data collected at visit 1 applied to care before the bundled payment pilot, or during typical care.
Survey data collected at visit 2 applied to care the patient received during the bundled payment
pilot study. All costs for AK-related visits and prescriptions were totaled for the year prior to the
Bundled payment. The costs related to visit 1 were applied to the bundled payment, as well as
costs from any AK-related visit or prescription during the bundled pilot period. In contrast, the
costs related to visit 2 were not applied to the pilot period as it constituted the start of a new
1-year period. AK, Actinic keratosis.
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4 months, then as needed, to review the study and
costs and discuss literature related to evidence-based
therapy for AK. The study was approved by the Penn
State Institutional Review Board.

Definition of cost variables
Costs were measured from the perspective of the

health care system and included payments from both
insurers and patients. Total cost was calculated for
year 1 and year 2 for each patient (Fig 1). Payments
from office visits, biopsies, destructive procedures,
and prescriptions for AK were included if the
International Classification of Diseases (ICD) 9 or
ICD-10 code for AK (702.0 or L57.0, respectively)
was included on the claim. Inpatient claims were
excluded because AK is rarely treated in this setting.
Treatment data included the utilization and costs for
destruction of AK (current procedural terminology
codes 17000, 17003, or 17004) or topical prescription
therapy. Prescription treatments were limited to
fluorouracil, imiquimod, diclofenac, and ingenol
and were identified by drug name and national
drug code number. Prescription drug costs were
not available from the health care system, so the
mean cost for each medication was used from our
prior work.9 Biopsy procedures (11100, 11101) were
also included. Services billed by the pathologist were
excluded. Photodynamic therapy is not performed at
our centers. The model 1 and model 2 bundled
payment amounts used in this study were taken from
our prior work9 and after adjustment for inflation
were $265/year for model 1 and $293/year for model
2 in 2016 US dollars.

For the patient cohort, the payments for AK-
related claims were totaled, and if the total amount
for the year exceeded the total from the bundle
amount, then theoretically the dermatologists would
absorb the costs. Conversely, if the total of the
bundle amount was higher than the amount from
claims, then the dermatologists would keep the
excess payment. Patients’ costs in year 1 (year before
the study) were used as a historical comparison.

Definition of other variables
Patient satisfaction with care was evaluated using

the Consumer Assessment of Healthcare Providers
and Systems survey. This is a validated measurement
tool available from the Agency for Healthcare
Research and Quality; it evaluates the patient’s rating
of care received in the year before completing the
survey.13

Statistical analysis
All costs were adjusted for inflation and are

reported in 2016 US dollars.14 Analyses included
descriptive statistics, paired t test or McNemar test,
and logistic regression. R version 3.3.2 (Vienna,
Austria) was used, statistical tests were 2-sided, and
a P value \.05 was considered statistically
significant.



Fig 2. Patient cohort information. A prospective cohort
study was conducted during September 12, 2013-June 22,
2016. The participants’ costs in the year before the bundled
payment pilot study (year 1) were used as a historical
comparison for year 2, during which the bundled payment
was piloted. Payments from office visits, biopsies, proced-
ures, and prescriptions related to actinic keratosis man-
agement were included and totaled for each year.

Table I. Demographic characteristics of study
sample

Demographic Value

Age, y, mean (SD)

71.14 (8.62)

n %

Sex
Male 181 71.26
Female 68 26.77
Not reported 5 1.97

History of skin cancer
Yes 157 61.81
No 97 38.19

Insurance type
Private 138 54.33
Medicaid 0 0
Medicare 109 42.91
VA 6 2.36
Other 1 0.4

SD, Standard deviation; VA, Veterans Affairs.
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RESULTS
Overall, 400 participants were enrolled and com-

plete data was collected for 254 participants (Fig 2).
Table I describes the demographic characteristics of
the group. Of note, most of the participants were
male (71.26%, 181/254) and had a history of skin
cancer (61.81%, 157/254); the mean (standard de-
viation [SD]) age was 71.14 (8.62) years. Table II
shows the utilization and costs for AK-related care
of the patient sample. In year 1, total AK-related
annual spending was $53,510. Median annual
spending was $179/patient and mean (SD) annual
spending was $236.80 ($170.87)/patient. In year 2,
median annual spending was $223.30/patient, an
increase of $44.30 over the prior year (P = .0002),
and mean (SD) annual spending was $277.78
($193.34)/patient, an increase of $40.98 over the
prior year (P\ .0001).

In year 2, the bundled payment was piloted with 5
dermatologists and 254 patients. Overall the mean
number of visits, biopsies, cryotherapy, and topical
treatment prescriptions were higher in year 2. When
the bundled payments were calculated for this
patient cohort, model 1 would have paid $67,310
and model 2 would have paid $74,422. The actual
costs under the fee-for-service system totaled
$70,557. Thus, the model 1 bundled payment would
have resulted in a shortfall for the clinicians, and the
model 2 bundled payment would have resulted in a
surplus of $3865 for the year.

In year 2 of model 1, 42.52% (n = 108) of
patients had fee-for-service costs that exceeded the
bundled payment. In year 2 of model 2, 37.40%
(n = 95) of patients had fee-for-service costs that
exceeded the bundled payment. The difference
between the models was significant (P \ .0001).
Patient age, sex, insurance type, and clinician
identity were not significantly associated with the
odds that year-2 fee-for-service costs would exceed
the bundled payment. Although the proportion of
patients with costs exceeding the bundled payment
in year 2 did not significantly vary by clinician
(P = .23), the proportion varied 0%-63.63% for the 5
providers.

Satisfaction surveys showed a mean (SD) satisfac-
tion score of 9.78 (0.51) in year 1 and 9.75 (0.50) in
year 2 (P = .46). In both years, 100% of responses
indicated a high satisfaction score (score 8-10).

DISCUSSION
The Bundled Payment for Care Improvement

Initiative aimed to reduce costs, preserve outcomes,
and encourage value by providing 1 payment for a
single patient in a time period.3,15 This study shows
that model 2, the payment developed from the mean
payments in our prior work,9 was sufficient to cover
the total patient fee-for-service, costs and the excess
money would have been an incentive for the
clinicians to participate. Importantly, model 1 would
have resulted in a shortfall, where total fee-for-
service costs exceeded the bundled payment. This
version of bundled payment most closely resembles
a retrospective bundled payment, where fee-for-
service claims are paid, then at the end of the
episode the cost is compared with the bundle pay-
ment amount and savings are shared or a portion of
the excess cost is paid. In a prospective bundle, the
fixed price of the bundle is paid to the provider(s) for
the condition or episode. Data from the Integrated
Healthcare Association on hundreds of bundled



Table II. Utilization and costs related to AK care during year 1 and year 2 of study

Category

Year 1, typical payment Year 2, bundled payment

N Cost, $, mean (SD) Total cost, $ N Cost, $, mean (SD) Total cost, $

Patients 226* 254*
Office visits 335 72.71 24,357.26 443 72.05 31,919.94
Biopsies 71 3431.25 104 5331.97
One biopsy 48 50.19 (32.98) 79 50.48 (33)
Additional biopsies 19 41.91 (18.02) 20 54.70 (39.75)
Lip biopsy 4 56.44 (30.66) 5 50.01 (29.90)

Cryotherapy 410 21,219.56 505 22,169.55
Single AK 229 69.83 (25.38) 286 62.94 (24.34)
2-15 AK 178 26.81 (22.80) 213 15.89 (14.36)
[15 AK 3 152.21 (57.11) 6 130.69 (32.99)

Topical therapy 13 4502 32 11,136
Fluorouracil 12 348 32 348
Imiquimod 1 326 0 0
Diclofenac 0 0 0 0
Ingenol 0 0 0 0

Annual spending 236.80 (170.87)y 53,510 277.78 (193.34)y 70,557
Model 1, total from bundled paymentz 67,310
Model 2, total from bundled paymentz 74,422

AK, Actinic keratosis; SD, standard deviation.

*In total, 254 people were recruited and contributed to year 2; 28 of these participants had visits just longer than the 1-year date range set

for the study, so they did not have costs that contributed to year 1, resulting in 226 participants with year 1 data.
yP value\.0001 for comparison.
zTheoretical amount collected by clinicians to care for all patients in the cohort.
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payments suggests that bundled payments start as a
retrospective model, then move toward a prospec-
tive bundled payment.16

Overall, the number of visits, biopsies, cryo-
therapy, and topical therapy prescriptions increased
from historical care in year 1 to the bundled payment
pilot in year 2. The bundled payment was evaluated
after a single year of experience, and a longer study
could address questions that arose during this pilot
study. First, the increase in visits, biopsies, cryo-
therapy, and topical therapy might have been
related to necessary care but might also have been
due to bias, considering the clinicians knew their
practice was being evaluated. A longer study would
help to elucidate this point. A longer study would
also facilitate measurement of squamous cell carci-
noma (SCC) in this group and to evaluate the impact
of the bundled payment on this important outcome.
Patient satisfaction with care during the episode did
not differ from satisfaction in the year prior; howev-
er, disease-related outcomes, such as AK counts,
were not performed because they have poor
reliability.17

In addition, topical therapy has a high cost, which
could impede its use, but topical therapy could
reduce long-term costs of AK-related care.18 Thus,
a change to the AK bundled payments developed
earlier9 and evaluated here, could be to extend the
duration of the analysis of the bundled payment up
to 3 years. The evaluation of expenditures over a
longer time frame could support spending more for
topical AK therapies and encourage clinicians to
think about long-term outcomes. The cost of medical
therapy has been included in inpatient and outpa-
tient bundled payments for other conditions or
episodes, so this cost was also included in these
bundled payments. Although clinicians do not set
the cost of medications, they can evaluate the cost-
effectiveness among treatments.

Several limitations of the study warrant
discussion. Claims were included based on the
ICD-9 and ICD-10 codes for AK; variability in coding
by clinicians might have caused errors. Prescription
costs were not available in claims data and were
therefore extrapolated from a previous study.
Patients were limited to 1 center and geographic
region, so results cannot be generalized. Also, no
changes in the medical record or billing system were
made, and there were no changes in billing or
receivables.

From these limitations also comes opportunities
for further study of the bundled payment option,
such as the impact of a longer episode. Other
bundled payment versions might expand the focus
of the episode. For example, clinicians might treat
AK not only to decrease the impact of AK but also
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because of concern for SCC development; thus, the
bundle could include management of AK and SCC.
Of note, the bundle already incorporated the cost for
biopsies to monitor for SCC, but there is an oppor-
tunity to include other dermatopathologists’ contri-
butions to the overall management of AK. In
addition, all clinicians who treat AK need to be
aligned with practice guidelines, as a service pro-
vided would go toward the episode and the bundled
payment. From clinician to clinician, there was
variability in the proportion of patients treated who
had costs that exceeded the bundled payment
amount in year 2. This discrepancy highlights the
importance of clinicians aligning treatment strategies
before and during implementation of the bundled
payment. Variability in clinicians’ approach to AK has
been previously highlighted.19 Clinician alignment
with clinical practice guidelines could reduce waste;
however, there are some challenges and limitations
to AK guidelines.20

Alternative payment models are being explored in
an effort to reduce waste. Bundled payments are just
1 model being piloted. This study shows that the
process to develop a bundled or episode-based
payment system will require iterative cycles or
development and pilot testing to determine included
services and metrics. Implementation will need to
address challenges related to clinician variation,
utility of clinical practice guidelines, costs of therapy,
and restructuring systems and processes to support
management of the many clinicians and departments
that contribute to an episode.16,21 Dermatologists
should be aware of bundled payment models and
contribute to this research to ensure the product is
valuable for all stakeholders.
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