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ABSTRACT

Introduction Given the high occurrence and morbidity of non-melanoma skin cancer (NmMsc), its economic burden
on the Canadian health care system is a cause for concern. Despite that relevance, few studies have used patient-level
data to calculate the cost of Nmsc. The objective of the present study was to use physician billing data to describe the
health care costs and service utilization associated with Nmsc in Saskatchewan.

Methods The Saskatchewan Cancer Agency’s cancer registry was used to identify patients diagnosed with NMsc
between 2004 and 2008. Treatment services and costs were based on physician billing claims, which detail physician
services performed in an outpatient setting. Total and annual outpatient costs for NMsc and mean outpatient cost
per person were calculated by skin cell type, lesion site, and geographic location. Service utilization and costs by
physician specialty were also explored.

Results Total outpatient costs grew 12.08% annually, to $845,954.98 in 2008 from $527,458.76 in 2004. The mean
outpatient cost per person was estimated at $397.86. Differences in the cost-per-person estimates were observed when
results were stratified by skin cell type ($403.41 for basal cell carcinoma vs. $377.85 for squamous cell carcinoma),
lesion site ($425.27 for the face vs. $317.80 for an upper limb), and geographic location ($415.07 urban vs. $363.48
rural). Investigation of service utilization found that 92.14% of treatment was delivered by general practice and plastic
surgery/otolaryngology physicians; dermatology delivered only 6.33% of services.

Conclusions Our results underestimate the direct costs of NMsc because inpatient services and non-physician
costs were not included in the calculations. The present research represents a first step in understanding the cost
burden of NnmMsc in Saskatchewan.
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INTRODUCTION

Non-melanoma skin cancer (Nmsc) is the most commonly
diagnosed malignancy in white populations in Europe,
Australia, and North America. The incidence of NMSsc is
increasing annually worldwide'-3. In 2013, NmMsc accounted
for 40% (81,000) of all cancer cases in Canada®*. Although
mortality in Nmsc is low, the escalating incidence of the
disease results in significant morbidity, which is a cause for
concern from both a clinical and an economic perspective.
Identifying the cost drivers of skin cancer management

and describing health resource utilization is challenging,
mainly because reporting of NmMsc cases in provincial and
territorial cancerregistries islacking®®. The Saskatchewan
Cancer Agency’s cancer registry (scr) is one of the few
cancer registries in Canada to capture NMsc cases”®.
Diagnosis and treatment of NMsc occurs primarily in
the outpatient setting®. The diagnosis is made by exam-
ination and biopsy, and the preferred treatment modality
consists of surgical removal of the lesion®—services that are
all captured in physician billing claims data. Nonsurgical
treatments are not captured in billing data, but surgical
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treatment is the modality most commonly used in NMsc
because of its high cure rate®!1.

Here, we use scr and physician billing data to present
outpatient Nmsc health care costs and utilization in Sas-
katchewan during 2004-2008.

METHODS

Patients with NMmsc were obtained from the scr, which
contains cancer diagnoses and demographicinformation.
Cost and utilization data were obtained from the Sas-
katchewan Ministry of Health’s physician billing records.
Physician billing data contains information about service
dates, diagnosis codes, physician specialty, and amount
reimbursed for physician servicesin an outpatient setting,
including same-day surgery. Billing codes used to identify
NMsc services were determined based on their relevancy
to diagnosis and treatment.

Patients were included in the study if they had expe-
rienced atleast 1 incident of NMsc between 1 January 2004
and 31 December 2008. The included patients were followed
starting 3 months before and for up to 1 year after the Nmsc
diagnosis to capture the full episode of care. To allow for
the categorization of costs and service utilization for NmMsc
by skin cell type [basal cell carcinoma (Bcc) and squamous
cell carcinoma (scc)], patients diagnosed with both Bcc
and scc were excluded from the analysis. Patients were
identified as having multiple or recurrent episodes if more
than 1 case of NMsc was recorded in the scr for that patient.

Total and annual outpatient cost of NMsc treatment
and mean outpatient cost per patient are presented by
skin cell type, lesion site, and geographic location (urban
or rural). Outpatient costs are based solely on the physi-
cian reimbursement for services provided (fee-for-service
payments). Service utilization by physician specialty was
also explored. The age-standardized incidence ratio was
calculated separately for cases of NMsc, Bcc, and scc based
onincident NMsc cases identified in the scr (1991 Canadian
standard). Costs were adjusted to 2014 Canadian dollars
using the health care component of the Canada Consumer
Price index.

RESULTS

Overall

The final cohort consisted 0f 9330 patients (Table1). At time
of diagnosis, mean age in the cohort was 70.87 + 14.15 years,
65.42% of the patients resided in urban areas, and 54.36%
were men. The face was the most common lesion site
(64.86%), followed by the trunk (13.73%). Multiple episodes
of Nmsc occurred in 13.73% of the patients. Total outpatient
care costs for those diagnosed between 2004 and 2008 were
estimated at $3,712,056.63, with a mean cost per person of
$397.86. Depending on the lesion site, the mean cost per
person varied from $317.80 (lesions in the upper limbs) to
$425.27 (facial lesions). Mean cost per person was $773.33
for patients with multiple episodes of Nmsc compared
with $312.61 for patients having a single episode. During
the observation period, overall costs grew to $845,954.98
in 2008 from $527,458.76 in 2004—a growth rate of 12.08%
annually (Figure 1). Comparatively, the age-standardized

incidence ratio grew by 3.22% annually. The difference
in those growth rates could indicate that incidence was
not the sole driver of the cost growth in Nmsc during the
period of interest.

Skin Cell Type

Stratified by skin cell type, Bcc and scc constituted 78.30%
and 21.70% respectively of the NMsc cases. Similar propor-
tions were observed when comparing the composition of
total costs over the time period: Bcc and scc represented
79.40% ($2,947,280.38) and 20.60% ($764,775.23) respec-
tively of total outpatient costs (Figure 1). The mean cost
per person was $403.41 for patients with Bcc and $377.85
for those with scc. Outpatient costs for Bcc (Figure 1) in-
creased at a rate of 12.40% annually (to $672,158.57 from
$414,869.40), and scc increased by 10.87% annually (to
$173,796.40 from $112,589.36). The differences in mean cost
per person might be explained by the combined effect of
patient volume and the proportion of patients with facial
lesions being higher in the Bcc group than in the scc group
(66.77% vs. 57.95%).

Physician Specialty

Service utilization was classified using 4 distinct physi-
cian specialties (Figure 2)!?. General practice physicians
delivered most of the treatments (58.50%), followed by
plastic surgery/otolaryngology physicians (33.64%).
Dermatologists delivered only 6.32% of Nmsc treatment
services. Treatment costs were highest for the general
practice and plastic surgery/otolaryngology physicians,
totalling $1,572,165.11 and $1,857,534.35 respectively.
Plastic surgery was the costliest specialty in proportion to
the service volume provided, mostlikely because severe or
esthetically sensitive lesions requiring intricate repair and
longer follow-up (for example, flaps or grafts) are referred
to that specialty'?.

Rural and Urban

The total outpatient care costs for residents in urban and
rural areas were $2,533,605.92 and $1,148,599.33 respec-
tively (Table 1). The mean cost for treatment was higher in
urban areas, at $415.07 per person compared with $363.48
perpersoninrural areas. The difference in per-person cost
mightbe explained by specialist service availability, given
thatrural areas tend not to have easy access to specialized
services (for example, plastic surgery/otolaryngology).

DISCUSSION

Afewpublications describe the cost burden of Nmsc based
on patient-level data. A study in New Brunswick found that
the mean direct cost of Nmsc treatment was $645 (2014 dol-
lars), much higher than our findings in Saskatchewan!®. In
areview by Mudigonda et al.'4, mean Medicare payments
oscillated between $604 and $877 during 1999-2000. There
are, however, some methodology differences that might
account for the discrepancies. The New Brunswick study
included all direct costs, such as acute-care costs (in-office
procedures), hospital-based day surgery, and in-patient
hospital costs'3. For the present study, we restricted the
calculations to outpatient expenses, which represent 84%
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of direct Nmsc costs®. Differences in treatment patterns are surgical alternative used for the excision of malignant
also likely to influence the cost. In the United States and skin lesions—is offered'#!>. Mohs surgery was not offered
some Canadian provinces, Mohs surgery—an expensive in Saskatchewan during the study period, and traditional

TABLE I Baseline characteristics and outpatient care-based cost estimates for patients diagnosed with non-melanoma skin cancer (NMSC) in
Saskatchewan from 1 January 2004 to 31 December 2008

Variable Overall Skin-cell type Residence
Basal Squamous Urban Rural
Patients [n (%)]
Overall 9330 7306 2024 6104 3160
With multiple incidents 1281 (13.73)
Setting [n (%)]
Urban 6104 (65.42) 4908 (67.18) 1196 (59.10) 6104 (100) 0 (0)
Rural 3160 (33.86) 2344 (32.08) 816 (40.31) 0(0) 3160 (100)
Sex
Women 4258 (45.64) 3416 (46.76) 842 (41.60) 2854 (46.76) 1372 (43.42)
Men 5072 (54.36) 3890 (53.24) 1182 (58.40) 3250 (53.24) 1788 (56.58)
Mean age 70.87+14.15 69.55+14.34 75.64+12.31 70.38+14.36 71.95+13.58
Site of skin lesion [n (%)]
Face 6051 (64.86) 4878 (66.77) 1173 (57.95) 3838 (62.88) 2166 (68.54)
Trunk 1281 (13.73) 907 (12.41) 126 (6.23) 738 (12.09) 288 (9.11)
Upper limb 958 (10.27) 536 (7.34) 422 (20.85) 657 (10.76) 297 (9.40)
Scalp and neck 951 (10.19) 764 (10.46) 187 (9.24) 626 (10.26) 318 (10.06)
Lower limb 303 (3.25) 195 (2.67) 108 (5.34) 225 (3.69) 77 (2.44)
Other 34 (0.36) 26 (0.36) 8 (0.40) 20(0.33) 14 (0.44)
Year of service ($)
2003 5,074.34 5,074.34 823.33 4,330.81 0.00
2004 527,458.76 414,869.40 112,589.36 349,167.59 172,855.16
2005 667,389.13 525,660.38 141,728.75 461,067.10 204,457.28
2006 721,215.24 579,032.65 142,182.59 491,417.37 226,396.95
2007 744,828.46 593,133.04 151,695.42 496,455.82 240,788.25
2008 845,954.98 672,158.57 173,796.40 593,340.78 244,359.45
2009 200,134.72 157,352.00 41,959.38 137,826.45 59,742.24
Outpatient care costs ($)
Total 3,712,055.63 2,947,280.38 764,775.23 2,533,605.92 1,148,599.33
General practice and surgery 1,572,165.11 1,193,822.58 378,342.53 987,805.66 592,956.73
Dermatology 168,139.51 149,516.58 18,622.93 121,227.25 47,104.76
Plastic surgery or otolaryngology 1,857,534.35 1,541,250.14 316,284.21 1,376,606.05 484,166.26
Other 114,216.66 62,691.09 51,525.57 47,966.95 24,371.59
Mean per person 397.86 403.41 377.85 415.07 363.48
Single NSMC 312.61 — — — —
Multiple NSMCs 773.33 — — — —
Face 425.27 — — — —
Trunk 332.48 — — — —
Upper limb 317.80 — — — —
Scalp and neck 386.24 — — — —
Lower limb 367.08 — — — —
Other 362.43 — — — —
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2004 2005 2006 2007 2008
$112,589.36 $141,728.75 $142,182.59 $151,695.42 $173,796.40
$414,869.40 $525,660.38 $579,032.65 $593,133.04 $672,158.57

Total $527,458.76 $667,389.13 $721,215.24 $744,828.46 $845,954.97
------ ASIR SCC 46.1 45.4 42.3 42.9 44.9
== == ASIR BCC 141.8 149.7 152.0 159.1 164.6
—— ASIR Overall 190.0 197.4 195.8 204.0 211.4

FIGURE 1 Total and individual annual treatment expenditures and
age-standardized incidence ratios (ASIRs) for outpatient care of basal
cell carcinoma (BCC) and squamous cell carcinoma (SCC) in Saskatch-
ewan, 2004-2008.

Total Costs (2014 Dollars)

Tl -

Plastic Surgery/ Dermatology Other

Otolaryngology

STotal Cost $1,591,195.06 $1,878,615.20 $169,001.46 $73,243.89
% Providing NMSC Treatment 8% 34% 6.33% %

@ Service Utilization (Users) 9308 5356 1052 829

General Practice

FIGURE 2 Total outpatient costs and service utilization by physician
specialty (defined as the number of patients with at least 1 consultation
per category) for patients diagnosed with non-melanoma skin cancer
(NMSC) in Saskatchewan between 1 January 2004 and 31 December
2008.

methods of surgical excision were performed at less than
half the cost. In cases in which Mohs surgery was deemed
necessary by the treating physician, patients were sent out
of province for treatment; their costs would not be captured
in our data.

The direct costs of Nmsc treatment differ according to
cell type, which could have influenced the observed differ-
enceinmean costs by cell type. The Canadian Partnership
Against Cancer estimated that in patients with Bcc, 93%
of direct costs correspond to primary care-based services
(including specialties such as dermatology) and only 7%
correspond to inpatient services. In patients with scc, the
distribution of those direct costs is estimated to be 64%
and 37% respectively®. That difference could contribute
to the cost disparity observed between the cell types,
because we restricted our cost calculations to outpatient
treatments only.

Usage patterns for specialist services in NMsc in Sas-
katchewan differ considerably from those reported else-
where. We found that general practice and plastic surgery/
otolaryngology physicians provide most of the health care

services; dermatologists had minimal participation in the
treatment of Nmsc. That trend remained evident even after
patients were categorized by geographic area. In a U.S.
study that analyzed NMsc treatment costs for 1999-2000,
dermatologists provided half the treatment services, with
surgery and primary care combined being responsible for
roughly 15% of NMsc treatment'*. In a study by Chirikov et
al.'?, approximately 75% of treatment services were provided
by dermatologists, and only 12% of treatment services were
provided by general practice physicians during 2005-2007.
A study in New Brunswick reported similar results for ser-
vices provided between 2002 and 2010'3. It is possible that
the limited availability of dermatologists in Saskatchewan
influenced specialist participation in NMsc treatment.
Moreover, those differences in treatment patterns might
explain the cost differences between the present study and
other reports in the literature, given that services provided
by general practice physicians are typically relatively less
expensive than services provided by specialists.

CONCLUSIONS

In Saskatchewan between 2004 and 2008, we observed
an increase in NMsc treatment costs. More than 90% of
treatment services were provided by general practice and
plastic surgery physicians; dermatologists had minimal
participation. Although our study investigated NMsc
costs associated with physician services, it is important
to acknowledge that nonsurgical treatments related to
nMsc (such as radiotherapy and pharmacotherapy) and
inpatient services were not captured in our data. To better
understand how modalities of treatment, specialist treat-
ment patterns, service utilization, and costs have evolved
over time, further work with more current data is required
to estimate the true direct cost of NMsc. Understanding the
cost of NMsc could inform decision-makers about the cost
burden of Nmsc and the potential for investments in skin
cancer prevention in Saskatchewan.
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