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Abstract

Purpose—We report the prevalence and economic cost of skin cancer treatment compared to 

other cancers overall in the USA from 2012 to 2018.

Methods—Using the Medical Expenditure Panel Survey full-year consolidated data files and 

associated medical conditions and medical events files, we estimate the prevalence, total costs, and 

per-person costs of treatment for melanoma and non-melanoma skin cancer among adults aged ≥ 

18 years in the USA. To understand the changes in treatment prevalence and treatment costs of 

skin cancer in the context of overall cancer treatment, we also estimate the prevalence, total costs, 

and per-person costs of treatment for non-skin cancer among US adults.

Results—During 2012–15 and 2016–18, the average annual number of adults treated for any 

skin cancer was 5.8 (95% CI: 5.2, 6.4) and 6.1 (95% CI: 5.6, 6.6) million, respectively, while the 

average annual number of adults treated for non-skin cancers rose from 10.8 (95% CI: 10.0, 11.5) 

to 11.9 (95% CI: 11.2, 12.6) million, respectively. The overall estimated annual costs rose from 

$8.0 (in 2012–2015) to $8.9 billion (in 2016–18) for skin cancer treatment and $70.2 to $79.4 

billion respectively for non-skin cancer treatment.

Conclusion—The prevalence and economic cost of skin cancer treatment modestly increased in 

recent years. Given the substantial cost of skin cancer treatment, continued public health attention 

to implementing evidence-based sun-safety interventions to reduce skin cancer risk may help 

prevent skin cancer and the associated treatment costs.
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Introduction

Skin cancer incidence rates have steadily increased over the past two decades in the USA 

[1–4]. The majority of skin cancers are non-melanoma skin cancers (NMSC), which are 

usually nonfatal and treatable, yet the public health impact of NMSC is substantial. In 

addition to the burden on the healthcare system due to the rising incidence of the two 

most common forms of NMSC [basal cell carcinomas (BCC) and squamous cell carcinomas 

(SCC)] [5, 6], there are indirect costs associated with morbidity (e.g., disfigurement, surgical 

and nonsurgical treatment effects) [7] and loss of productivity including lost workdays or 

restricted activities [4, 8]. Studies have also shown that individuals diagnosed with NMSC 

are at increased risk of developing a subsequent incident case of BCC, SCC, or melanoma 

[9, 10].

Melanoma is the third most common type of skin cancer and accounts for 75% of skin 

cancer-related deaths [2]. Each year, more than 84,000 new cases and 8,000 deaths from 

melanoma are reported from central cancer registries [2]. With early detection, 5-year 

relative survival rate is > 90%, but the effects of treatment and probability of survival can 

vary by stage of disease [2]. Although melanoma incidence rates are much lower among 

young adults compared to older adults [11, 12], melanoma remains one of the most common 

types of cancer among adults in their twenties and thirties [13]. As such, it contributes to 

significant years of potential life lost and productivity losses from premature deaths that go 

beyond treatment-related costs [8, 14].

In response to the important public health concerns of skin cancer, in 2014, the Surgeon 

General released a Call to Action to Prevent Skin Cancer [4], prioritizing efforts to mitigate 

the increasing trend of skin cancer incidence rates and underscoring the need to address the 

health and economic challenges of the disease. Subsequently, in 2016, the U.S. Preventive 

Services Task Force re-evaluated the evidence for skin cancer screening among average-risk 

population but did not conclude if the balance of benefits outweigh the potential harms 

of routinely screening for skin cancer via a visual skin examination in adults [6]. In 

addition, a systematic review evaluating the benefits of screening in reducing melanoma 

mortality found insufficient evidence of the benefits among average-risk population, and the 

benefits among population at increased risk have not been determined [6, 15]. However, 

some organizations such as the American Academy of Dermatology continue to promote 

initiatives for skin cancer screening like SPOT me® and SPOT Skin Cancer™ [16, 17]. To 

better understand the benefits of skin cancer screening with the most updated evidence, 

the U.S. Preventive Services Task Force is currently in the process of updating this review 

and recommendation [18]. Although the evaluation for the benefits of skin cancer screening 

is ongoing, some community-wide interventions to reduce UV exposure (e.g., increase the 

access of shade and sunscreen in the outdoor setting) have been shown to be effective and 

are recommended by the Community Preventive Services Task Force to reduce skin cancer 

risk [19, 20].

To inform resource allocation between prevention strategies, it is important to continue to 

monitor the health outcomes and economic burden of both non-melanoma and melanoma 

treatment costs at the national level given the high incidence and projected increase in 
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the number of skin cancers [6, 21, 22]. A previous report, using data from 2007 to 

2011, estimated that nearly five million people were treated for skin cancer in the USA 

annually [23]. The purpose of this study is to estimate the treated prevalence and the 

associated treatment costs with more recent data from 2012 to 2018 in light of organizations 

re-evaluating the screening guidelines.

Methods

We used the 2012–18 Medical Expenditure Panel Survey (MEPS), a nationally 

representative survey containing information on health conditions, health care utilization 

and costs among the U.S. civilian, non-institutionalized population [24]. The study 

sample linked data on adults aged ≥ 18 years from full-year consolidated data files, 

medical conditions files, and medical event files [24]. Full-year consolidated data files 

included demographic information of the participants; medical conditions files included the 

information to identify cancer conditions; and medical event files provided data on each 

medical event and associated expenses by the source of payments for various types of health 

care services (including office-based visits, hospital outpatient, inpatient stays, home health, 

emergency room, and prescribed medication purchases) for each participant. See summary 

in Appendix Table A1.

We linked medical conditions to medical event files to identify medical events associated 

with NMSC, melanoma skin cancer, and all other (non-skin) cancers for each participant. 

All other cancers were considered for comparison purpose. From 2012 to 2015, medical 

conditions files provided Clinical Classification Software (CCS) codes to classify types of 

cancer, including NMSC (CCS: 23), melanoma (CCS: 22), or all other cancers (CCS: 11–21, 

24–45) [23, 25]. CCS codes were defined by grouping ICD-9 condition codes into broader 

clinically meaningful categories [26, 27]. In 2016, the MEPS changed the classification 

system to International Classification of Diseases, Tenth Revision (ICD-10) codes in the 

medical conditions files. Therefore, we used ICD-10 codes C44 and D04 for NMSC; C43 

for melanoma; and C00-D49 (all codes for cancer conditions excluding the codes for NMSC 

and melanoma) for all other cancers in the 2016–18 MEPS datasets [28].

Individuals were classified as being treated for NMSC, melanoma, or all other cancers if 

they had any medical events associated with the corresponding CCS or ICD-10 codes. For 

an individual treated for NMSC, melanoma, or all other cancers, treatment costs were 

calculated by summing up expenses of events associated with the corresponding CCS 

or ICD-10 codes from all types of payments, including out-of-pocket, private insurance, 

Medicare, Medicaid, and other miscellaneous sources. Annual total national costs for 

NMSC, melanoma, and all other cancers were estimated by aggregating treatment costs 

among all individuals treated for the three cancer conditions.

We stratified the data into two time periods, 2012–15 and 2016–18, to ensure statistical 

power and precision and also to correspond with changes in the MEPS coding (i.e., the 

change from CCS to ICD-10 in 2016). Analyses were conducted using the “survey” package 

in R 4.0.3 to properly account for the MEPS sample design [29, 30].
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We reported the average annual number and prevalence of adults with treatment for NMSC, 

melanoma, and non-skin cancers for the two time periods with 95% confidence intervals 

to show the uncertainty of these average estimates. In this study, the analysis for non-skin 

cancers was included to show how the trend observed in skin cancer might differ from 

the trend in other cancers. Treated prevalence among adults was also estimated by gender 

and by age group (age 18–64 years and ≥ 65 years). We focused on these two age groups 

because individuals aged ≥ 65 years were eligible for Medicare. For treatment costs, we 

reported total annual national costs among U.S. adults, and average and median annual 

cost per person for NMSC, melanoma, and non-skin cancers. The distributions of treatment 

costs by source of payment and type of service were reported for NMSC and non-skin 

cancer, but not for melanoma because of unstable statistical estimates resulted from the 

small sample sizes in MEPS for melanoma treatment. The p-values reported in the results 

for cost-associated estimates are based on two sample t-tests to compare differences between 

the two time periods. All costs were adjusted to 2018 U.S. dollars using the Personal Health 

Care Expenditure Price Index [31].

Results

The average annual number of U.S. adults treated for skin cancer (either NMSC or 

melanoma) modestly increased from 5.8 [(95% CI: 5.2, 6.4)] million in 2012–15 to 6.1 

[(95% CI: 5.6, 6.6)] million in 2016–18 (p = 0.383). For all other cancers, the increase was 

from 10.8 [(95% CI: 10.0, 11.5)] million in 2012–15 to 11.9 [(95% CI: 11.2, 12.6)] million 

in 2016–18 (p = 0.042) (Fig. 1). The prevalence of those treated for NMSC, melanoma, 

and all other cancers was higher among adults aged ≥ 65 years compared to adults aged 

18–64 years. The prevalence of receipt of skin cancer treatment was similar overall for men 

and women aged ≥ 18 years during the two time periods. However, for age 18–64 years, 

women more often had received treatment for melanoma [0.3% (95% CI: 0.2%, 0.5%)] than 

men [0.1%, (95% CI: 0.1%, 0.2%)] in 2016–2018 (p = 0.018); in comparison, for age ≥ 65 

years, women had received treatment for melanoma [0.7% (95% CI: 0.5%, 1.0%)] less often 

than men [1.5% (95% CI: 1.1%, 1.9%)] (p = 0.001). Similarly, for all other cancers, women 

aged 18–64 years had a higher prevalence of being treated [3.3% (95% CI: 3.0%, 3.6%) in 

2012–15; 3.9%, (95% CI: 3.5%, 4.3%) in 2016–18] than men [1.8% (95% CI: 1.6%, 2.1%) 

in 2012–15; 1.8% (95% CI: 1.6%, 2.1%) in 2016–18].

The estimated average annual total cost associated with any skin cancer treatment (either 

NMSC or melanoma) increased about 11.1% from $8.0 to $8.9 billion across the study 

periods 2012–15 and 2016–18 (p = 0.578) (Table 1). The average annual total cost of 

treating NMSC increased by nearly 30% from $5.0 billion in 2012–15 to $6.5 billion in 

2016–18 (p = 0.073); whereas the average annual total cost of treating melanoma stayed 

relatively consistent at around $3.0 billion in 2012–15 and $2.5 billion in 2016–18 (p = 

0.685). In comparison, the average annual total cost for all other cancers increased about 

13.1% from $70.2 to $79.4 billion (p = 0.271). For NMSC, the average annual treatment 

cost per person increased from $1,010 in 2012–15 to $1,243 in 2016–18 (p = 0.086). As for 

melanoma, the average annual treatment cost per person was $3,347 in 2012–15 and $2,430 

in 2016–18 (p = 0.538). For all other cancers, the average treatment cost per person was 

$6,507 in 2012–15 and $6,697 in 2016–18 (p = 0.783). By source of payment, Medicare was 
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the largest payer for skin cancer treatment (40.8%) in recent years (2016–18), while private 

insurance shared the largest cost of all other cancers (40.9%) in the same time period. The 

proportion of costs paid by Medicare for all other cancers increased by about 21.4% (p = 

0.058) between 2012–15 and 2016–18. Overall, office-based visits contributed 64.4% of the 

costs for skin cancer treatment, 74.8% of NMSC treatment costs, and 29.3% of the costs for 

all other cancer treatments in 2016–18.

Discussion

In recent years (2016–18), an average of 6.1 million adults were treated for skin cancer 

annually, resulting in an annual total treatment cost of $8.9 billion. In the same period, the 

average annual number of adults treated for all other cancers was 11.9 million with the 

associated treatment cost of $79.4 billion yearly. The number of adults aged ≥ 18 years 

treated for skin cancer (NMSC or melanoma) increased about 6% from 5.8 million in 2012–

15 to 6.1 million in 2016–18, and for all other cancers, the increase was about 10% from 

10.8 million in 2012–15 to 11.9 million in 2016–18. The increase in the number of adults 

treated for melanomas was about 13% from 2012–15 to 2016–18.

The overall increase in prevalence and annual costs are modest but notable and consistent 

with the estimates in Guy et al. [23]. However, caution is warranted when comparing 

differences across the two time periods (2012–15 and 2016–18) in this study and to that 

of Guy et al. [23]. This is because of the changes in disease coding, differences in pooled 

years and the associated changes in the MEPS panel cohorts for those years [32], and the 

advancements in skin cancer treatment over time [33]. Changes to skin cancer treatment 

protocols could have influenced our treatment prevalence and cost estimates.

The trends observed in our study reflect the general pattern of skin cancer incidence in the 

USA and increasing healthcare costs, including cancer care costs. Several studies, reports, 

and cancer surveillance systems have shown increasing trends in the incidence of NMSC 

and melanoma skin cancers [1, 2, 7, 21, 34]. Given the lack of systematic, routine data 

collection on new cases of BCC and SCC in the USA [4, 35], “treated prevalence” from 

nationally representative survey data adds important information on skin cancer occurrence. 

Additionally, the factors that affect treatment decisions can be multifactorial in terms 

of treatment modality, patient preference, provider practice, geriatric considerations or co-

occurring conditions, [36] and these factors have not been thoroughly examined for NMSC 

and melanoma. In our analysis, the highest prevalence of treatment for NMSC, melanoma, 

and all other (non-skin) cancers was among adults aged ≥ 65 years. This aligns with what 

is already known about patterns of cancer incidence by age group. Still, given the variety 

of treatment modalities that are available particularly for treating NMSC, and the wide 

variations in cost and potentially comparable clinical outcomes, there is a need to more 

carefully examine the extent to which these decision-influencing factors play a role [7, 37]. 

These underlying issues, outside the scope of our analysis, may be reflected in our estimates 

of treatment prevalence and cost estimates of both skin and non-skin cancers.

Our analysis showed that total treatment costs were about $6.5 billion annually for NMSC 

and about $2.5 billion annually for melanoma, and that Medicare was the largest payer of 
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treatment services. These findings are not surprising as Medicare provides health insurance 

coverage for older adults who are most at increased risk for skin cancer [11, 12], and 

has long covered the cost of skin cancer treatment. One study from 2003 reported NMSC 

to be the fifth most costly cancer to Medicare based on data from the Medicare Current 

Beneficiary Survey [37]. As healthcare costs correlate with rising incidence in cancer cases, 

melanoma treatment costs are projected to triple by 2030 [21].

Although our study highlights the substantial costs of skin cancer treatment, it also provides 

an opportunity to emphasize the importance of prevention efforts [38] and careful follow-up 

of persons with a history of any kind of skin cancer. Several studies have reported an 

increased risk of second primary cancers among individuals diagnosed with non-melanoma 

skin cancers and those with in situ or invasive melanoma [9, 10, 38]. Studies have shown 

the risk to be higher by about 20–60% [9]. As such, our findings point to the importance of 

ongoing efforts to implement and scale up evidence-based strategies to reduce skin cancer 

risk. For example, communities across the country have implemented community-based 

prevention programs and campaigns to raise sun-safety awareness, promote use of sun 

protection, and increase the availability of shade and sunscreen in public outdoor spaces 

[39]. Evidence from Australia suggests that combination of preventive strategies for skin 

cancer at the individual and community levels can reduce skin cancer risk with a high return 

on investment [20].

The current study has limitations. First, the sample of individuals diagnosed with cancer in 

the MEPS sample is relatively small [32]. The proportion of adults aged ≥ 18 years treated 
for cancer in our MEPS sample (2016–18) was about 1.6% for all skin cancers and about 

3.9% for all other cancers, representing about 2.5% for all skin cancer and about 4.8% 

for all other cancers in the population aged ≥ 18 years. However, MEPS data have been 

used in other studies to estimate the national prevalence and healthcare utilization of cancer 

treatment in the USA because MEPS provides nationally representative samples every year 

[23, 32, 40]. Second, the MEPS survey is subject to measurement errors and potential recall 

bias of cancer treatment and cost estimates [24, 41]. For example, the medical conditions 

were self-reported by survey respondents and in some cases, one family member was 

the respondent on behalf of all family members [41]. Additionally, if a respondent had 

multiple health conditions during the survey period, there is the potential for recall bias and 

misclassification associated with healthcare utilization for the associated conditions [41]. 

Given the potential for these biases, our prevalence and treatment costs are likely to be 

underestimations of the actual costs [41]. Third, MEPS does not include clinical variables, 

such as detailed healthcare services received, stage at diagnosis, type of treatments received 

by a patient, and survival time [32]; therefore, we were unable to account for these in our 

estimates. Last, cancer conditions were defined based on the CCS and ICD-10 codes in the 

MEPS. Therefore, skin examination such as benign lesions, skin cancer pre-cursers (actinic 

keratoses), or lesions classified uncertain behavior were not included in the study.

In summary, this study shows that the prevalence and cost of skin cancer treatment remains 

substantial, affecting 6.1 million U.S. adults with total treatment cost of $8.9 billion 

annually. These estimates suggest that melanoma morbidity and corresponding treatment 

costs have continued to increase in the U.S. These findings underscore the continued need 
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for implementation of evidence-based prevention strategies and a better understanding of 

the potential benefits of routine screening for high-risk populations. Future research can 

investigate how skin cancer treatment costs change with other important factors such as the 

year and stage of diagnosis or focus on estimating costs for precancerous lesions.
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Appendix

See Table A1.

Table A1

Information extracted from different types of MEPS data files

Data files Information used in analysis

Household full-year consolidated data file Person ID

Age

Sex

Survey weight

Household appendix to MEPS Event file Person ID

Medical condition ID

Medical event ID

Medical conditions file Person ID

Medical condition ID

CCS code (2012–15)

ICD-10 code (2016–18)

Medical event file

 Prescribed medicines files Person ID

 Hospital inpatient stays files Medical event ID

 Emergency room visits files Sum of payments

 Outpatients visits files Amount paid by Medicaid

 Office-based medical provider visits files Amount paid by Medicare
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Data files Information used in analysis

Amount paid by self or family

 Home health files Amount paid by private insurance
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Fig. 1. 
Average annual number of adults treated with skin and non-skin cancers in the USA 

2012–18. The values represent the mean estimates, and the vertical bars represent the 95% 

confidence intervals. M indicates million
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