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Abstract

Financial stress among skin cancer patients may limit treatment efficacy by forcing the postponement of care or decreasing
adherence to dermatologist recommendations. Limited information is available quantifying the anxiety experienced by skin
cancer patients from both healthcare and non-healthcare factors. Therefore, the present study sought to perform a retrospective
cross-sectional review of the 2013-2018 cycles of the National Health Interview Survey (NHIS) to determine the prevalence,
at-risk groups, and predictive factors of skin cancer patient financial stress. Survey responses estimated that 11.45% (95% Cl
10.02-12.88%) of skin cancer patients experience problems paying medical bills, 20.34% (95% Cl1 18.97-21.71%) of patients
worry about the medical costs, 13.73% (95% Cl1 12.55-14.91%) of patients worry about housing costs, and 37.48% (95% Cl
35.83-39.14%) of patients worry about money for retirement. Focusing on at-risk groups, black patients, uninsured patients,
and patients with low incomes (<200% poverty level) consistently experienced high rates of financial stress for each of the
four measures. Multivariable logistic regression revealed low education, lack of insurance, and low income to be predictive
of financial stress. These findings suggest that a considerable proportion of skin cancer patients experience financial stress
related to both healthcare and non-healthcare factors. Where possible, the additional intricacy of treating patients at risk of
high financial stress may be considered to optimize patient experience and outcomes.

Keywords Skin cancer - Oncology - Financial stress - National Health Interview Survey - Health equity - Social
determinants

Introduction

The impact of financial stress within the field of dermatology
and dermatologic oncology is of particular importance due to
the increasing prevalence of skin cancer and the higher amount
of out-of-pocket costs these patients may experience [1-4]. A
study analyzing over 9 million new cancer diagnoses between
2000 and 2012 estimated that in the first two years follow-
ing their diagnosis, 42.4% of patients reported depleting their
life savings [5]. These high expenditures can often increase
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patients’ worries and anxieties, which can further worsen their
wellbeing and exacerbate disparities [1]. Since financial stress
can limit the effectiveness of clinical treatment greatly, increas-
ing efforts have been made to screen for financial stress factors
and align treatment plans to a patient’s situation [6, 7].

Previous research has analyzed the troubling impacts of
low socioeconomic status on skin cancer outcome disparities
[8—10]. However, few prior investigations have been able
to quantify the potential financial stress reported directly
from skin cancer patients, from both healthcare and non-
healthcare factors. It is hypothesized that within the skin
cancer population a considerable portion of patients expe-
riences financial stress, with factors such as health status,
income, and insurance serving as predictors. Therefore, the
present study sought to perform a cross-sectional review of
the National Health Interview Survey (NHIS) to quantify the
prevalence of various financial stress measures among skin
cancer patients, identify subgroups affected most by personal
financial stress, and isolate the most predictive features of
skin cancer patients experiencing financial stress.
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Methods
Study design

This study was conducted across the 2013 to 2018 cycles of
the National Health Interview Survey (NHIS), a nationally
representative survey conducted annually by the National
Center for Health Statistics (NCHS) [11]. Using complex
sampling design techniques such as stratification and cluster-
ing, the NHIS collects estimates of a wide range of health
information for the civilian noninstitutionalized popula-
tion of the United States. With over 600 unique questions
included, the NHIS has been employed to analyze health
concerns from a patient’s perspective [12—-15]. Since, 2013
the NHIS included financial stress questions about the fol-
lowing topics: “problems paying or unable to pay medical
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bills, past 12 months”; “worried about the medical costs of
health care”; “worried about paying rent/mortgage/housing
costs”; “worried about money for retirement”. For the first
question about “problems paying or unable to pay medical
bills, past 12 months”, responses were structured in a yes/
no format. For the remaining three questions about financial
worries, responses were structured in a four-step scale indi-
cating the amount of worry: “not worried at all”, “not too
worried”, “moderately worried”, or “very worried”.

These respondents from the NHIS were then filtered to
only include those who reported having ever been told by
a doctor or other health care professional that they had a
form of skin cancer (melanoma or non-melanoma) [16].
Within this subset of patients, only those who completed
a response to the aforementioned financial security ques-
tions were included. Finally, the responses to the four-step
scale questions about financial worries were then binarized
into “not worried at all”/“not too worried” and “moderately
worried”/”very worried” according to previous analysis of
the NHIS to increase compatibility for statistical analysis
[17].

Statistical analysis

First, this subset of skin cancer patients was then analyzed
to see the prevalence of financial stress concerns among the
population. The overall proportions of the responses were
calculated for all four financial stress questions, including
their 95% confidence intervals. Next, the data was analyzed
for any crude differences in financial stress responses based
on the independent variables included in the study. The 95%
confidence intervals were calculated for the breakdowns
and statistical significance was determined using a Pearson
X? test with the Rao Scott adjustment [18]. To account for
potential confounding factors, a multivariable analysis was
conducted using logistic regression while controlling for
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all the independent variables to predict the financial stress
responses. From this regression, the adjusted odds ratios
with 95% confidence intervals were calculated and statisti-
cal significance was determined using the Wald test [19].

Statistical analysis was conducted using R version 4.0.2.
All statistical calculations accounted for the complex sam-
pling design of the NHIS using the R “survey” package
(version 4.0). Finally, statistical tests were two-sided, and
significance was defined as p <0.05.

Results

The unconditional response rate of the survey ranged from
64.2 to 75.7% over the study period. The cohort of skin can-
cer patients who responded to the four survey questions—
problems paying medical bills, worried about the medi-
cal costs, worried about housing costs, and worried about
money for retirement—included a total of 5698, 5601, 5605,
5604 patients, respectively. The average age for all question
cohorts was 65 years old. 96% of respondents in all cohorts
were non-Hispanic white. In addition, 48% of respondents
were female in all cohorts (Table 1).

From those skin cancer patients sampled, 11.45% (95%
Cl 10.02-12.88%) of respondents reported problems pay-
ing medical bills, 20.34% (95% Cl 18.97-21.71%) of
respondents reported being worried about the medical costs,
13.73% (95% C1 12.55-14.91%) of respondents reported
being worried about housing costs, and 37.48% (95% Cl
35.83-39.14%) of respondents reported being worried
about money for retirement (Table 2). Focusing on patient
subgroups, black patients, uninsured patients, and patients
with income < 200% poverty level experienced high rates of
financial stress for each of the four measures. For example,
39.20% (12.10-66.30%) of black patients indicated having
problems paying medical bills in the past 12 months. In
addition, 33.84% (30.62-37.06%) of patients with income
below 200% of the poverty level responded being worried
about medical costs. Finally, 51.41% (40.55-62.23%) of
uninsured patients expressed worry about housing costs and
73.22% (64.85-82.60%) conveyed worry about money for
retirement costs (Table 2).

After controlling for potential confounding effects of
the variables in the logistic regression, educational attain-
ment, insurance status, income level, and self-reported
health status were statistically predictive for each meas-
ure of financial stress. Demonstrating their effects on
financial stress, patients without a high school diploma
had increased odds [aOR 2.55 (1.43-4.57), p <0.001] of
having problems paying or being unable to pay medical
bills in the past 12 months than patients with a graduate
degree. Uninsured patients had higher odds [aOR 4.82
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Table 1 Cohort demographics of skin cancer patients from 2013 to 2018 responding to financial stress survey questions

Weighted % (95% CI)

Problems paying medical
bills

Worried about healthcare
costs

Worried about housing

Ccosts

Worried about retirement
costs

Sample size
Age (mean, 95% CI)
Race/ethnicity
White
Black
Hispanic
Other
Sex
Male
Female
Sexual orientation
Straight

Lesbian, gay, bisexual, or
other

US citizen
Yes
No
Born in the US
Yes
No
Region
Northeast
Midwest
South
West
% Federal poverty level
200% or above
<200%
Insurance
Private
Public
Uninsured
Marital status
Married
Single
Self-reported health status
Good to excellent

Poor to fair

5698
65.05 (64.60-65.50)

95.72 (95.04-96.41)
0.41 (0.18-0.63)
1.97 (1.53-2.41)
1.90 (1.41-2.39)

51.99 (50.23-53.75)
48.01 (46.25-49.77)

95.50 (94.86-96.15)
4.50 (3.85-5.14)

99.37 (99.12-99.63)
0.63 (0.37-0.88)

95.38 (94.64-96.11)
4.62 (3.89-5.36)

15.35 (13.99-16.72)
23.90 (22.26-25.55)
38.68 (36.60-40.77)
22.06 (20.34-23.79)

81.20 (79.94-82.46)
18.80 (17.54-20.06)

66.03 (64.42-67.65)
31.56 (29.98-33.15)
2.40 (1.90-2.91)

66.55 (65.05-68.05)
33.45 (31.95-34.95)

83.56 (82.33-84.79)
16.44 (15.21-17.67)

Highest educational attainment

Graduate degree
Bachelor’s degree
HS diploma

No HS diploma

18.95 (17.55-20.34)
22.45 (21.06-23.85)
50.95 (49.11-52.79)
7.65 (6.79-8.51)

5601
65.08 (64.62-65.54)

95.67 (94.98-96.37)
0.41 (0.18-0.64)
1.99 (1.54-2.44)
1.93 (1.43-2.42)

52.18 (50.41-53.96)
47.82 (46.04-49.59)

96.96 (96.42-97.50)
3.04 (2.50-3.58)

99.42 (99.18-99.65)
0.58 (0.35-0.82)

95.43 (94.71-96.16)
4.57 (3.84-5.29)

15.30 (13.95-16.65)
23.73 (22.10-25.36)
38.77 (36.69-40.85)
22.20 (20.46-23.94)

81.39 (80.13-82.66)
18.61 (17.34-19.87)

65.98 (64.36-67.60)
31.61 (30.03-33.20)
2.41 (1.90-2.92)

66.71 (65.21-68.20)
33.29 (31.80-34.79)

83.59 (82.34-84.84)
16.41 (15.16-17.66)

19.07 (17.66-20.48)
22.54 (21.14-23.94)
50.89 (49.04-52.74)
7.50 (6.64-8.37)

5605
65.09 (64.63-65.55)

95.68 (94.98-96.37)
0.41 (0.18-0.64)
1.99 (1.54-2.43)
1.93 (1.43-2.42)

52.21 (50.43-53.98)
47.79 (46.02-49.57)

96.98 (96.45-97.52)
3.02 (2.48-3.55)

99.42 (99.18-99.65)
0.58 (0.35-0.82)

95.43 (94.71-96.16)
4.57 (3.84-5.29)

15.30 (13.95-16.65)
23.74 (22.11-25.37)
38.79 (36.71-40.88)
22.17 (20.44-23.91)

81.34 (80.08-82.61)
18.66 (17.39-19.92)

65.96 (64.34-67.58)
31.63 (30.05-33.22)
241 (1.89-2.92)

66.68 (65.19-68.18)
33.32(31.82-34.81)

83.56 (82.32-84.81)
16.44 (15.19-17.68)

19.06 (17.65-20.47)
22.53(21.13-23.93)
50.90 (49.05-52.75)
7.51 (6.64-8.37)

5604
65.08 (64.63-65.54)

95.68 (94.98-96.37)
0.41 (0.18-0.64)
1.99 (1.54-2.44)
1.93 (1.43-2.42)

52.21 (50.43-53.98)
47.79 (46.02-49.57)

96.96 (96.42-97.50)
3.04 (2.50-3.58)

99.42 (99.18-99.65)
0.58 (0.35-0.82)

95.43 (94.71-96.16)
4.57 (3.84-5.29)

15.29 (13.94-16.64)
23.75(22.11-25.38)
38.78 (36.69-40.86)
22.19 (20.45-23.93)

81.39 (80.13-82.64)
18.61 (17.36-19.87)

65.99 (64.37-67.61)
31.59 (30.00-33.18)
2.42 (1.90-2.93)

66.68 (65.19-68.18)
33.32(31.82-34.81)

83.57 (82.33-84.82)
16.43 (15.18-17.67)

19.06 (17.65-20.47)
22.55 (21.14-23.95)
50.88 (49.04-52.73)
7.51 (6.64-8.37)

(3.02-7.70, p <0.001] of being worried about medical
costs than patients with private insurance. In addition,
those patients with income <200% of the poverty level
had increased odds [aOR 2.40 (1.88-3.06), p <0.001]
of being worried about housing costs than patients with

income 200% and above. Finally, patients with fair/poor
self-reported health status had increased odds [aOR 1.70
(1.38-2094), p < 0.001] of being worried about retirement
costs than patients with reported good/excellent health
(Table 3).
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Table 2 Prevalence of financial stress in skin cancer patients from 2013 to 2018 by demographic and socioeconomic subgroup

Weighted % (95% CI)

Problems paying medical
bills

Worried about healthcare
costs

Worried about housing

costs

Worried about retirement
costs

Sample size
Overall
Race/ethnicity
White
Black
Hispanic
Other
Sex
Male
Female
Sexual orientation
Straight

Lesbian, gay, bisexual, or
other

US citizen
Yes
No
Born in the US
Yes
No
Region
Northeast
Midwest
South
West
% Federal poverty level
200% or above
<200%
Insurance
Private
Public
Uninsured
Marital status
Married
Single
Self-reported health status
Good to excellent

Poor to fair

5698
11.45 (10.02-12.88)

11.01 (9.54-12.48)
39.20 (12.10-66.30)
13.82 (6.93-20.71)

25.39 (13.23-37.55)

10.96 (8.58-13.34)
11.99 (10.46-13.51)

11.08 (9.61-12.55)
19.39 (13.00-25.79)

11.48 (10.04-12.93)
6.69 (-2.06-15.44)

11.56 (10.11-13.02)
9.14 (4.95-13.34)

6.25 (4.06-8.45)
12.54 (10.44-14.63)
13.46 (10.41-16.51)
10.38 (8.12-12.64)

8.40 (6.76-10.03)
24.66 (21.64-27.67)

9.61 (7.69-11.53)
12.94 (11.08-14.81)
42.56 (32.37-52.74)

9.64 (7.69-11.60)
15.05 (13.23-16.87)

8.59 (6.98-10.19)
26.01 (22.68-29.35)

Highest educational attainment

Graduate degree
Bachelor's degree
HS diploma

No HS diploma

4.93 (3.27-6.59)
9.70 (7.31-12.08)
13.40 (11.06-15.74)
19.79 (15.36-24.21)

5601
20.34 (18.97-21.71)

19.96 (18.56-21.35)
42.56 (12.22-72.89)
25.82 (15.81-35.83)
29.07 (17.43-40.72)

17.66 (15.83-19.50)
23.27 (21.18-25.35)

20.26 (18.87-21.64)
23.11 (15.38-30.83)

20.31 (18.93-21.69)
25.83 (9.24-42.42)

19.95 (18.56-21.35)
28.47 (21.39-35.56)

19.25 (15.26-23.25)
17.97 (15.69-20.25)
22.41 (20.13-24.69)
20.01 (17.03-22.99)

17.26 (15.83-18.69)
33.84 (30.62-37.06)

19.05 (17.29-20.82)
19.59 (17.45-21.74)
65.52 (54.90-76.13)

18.45 (16.74-20.17)
24.13 (21.94-26.32)

17.41 (15.97-18.84)
35.28 (31.33-39.23)

11.77 (9.26-14.27)
17.95 (15.01-20.88)
23.17 (21.25-25.09)
30.16 (24.98-35.33)

5605
13.73 (12.55-14.91)

13.27 (12.07-14.46)
35.52 (3.62-67.43)

22.50 (13.22-31.78)
22.89 (12.19-33.59)

11.70 (10.1-13.3)
15.95 (14.2-17.7)

13.54 (12.35-14.74)
19.65 (12.10-27.21)

13.74 (12.56-14.92)
11.82 (1.55-22.09)

13.67 (12.46-14.87)
15.03 (9.73-20.33)

17.65 (13.79-21.52)
13.34 (11.10-15.58)
12.70 (10.89-14.50)
13.24 (10.97-15.51)

10.55 (9.30-11.80)
27.59 (24.55-30.63)

11.87 (10.43-13.32)
14.73 (12.82-16.64)
51.41 (40.55-62.27)

11.20 (9.73-12.67)
18.79 (16.73-20.84)

11.76 (10.51-13.00)
23.75 (20.28-27.23)

7.30 (5.19-9.40)
10.36 (8.09-12.63)
16.72 (14.91-18.53)
19.89 (15.35-24.43)

5604
37.48 (35.83-39.14)

37.24 (35.52-38.95)
48.67 (20.04-77.31)
38.56 (27.88-49.24)
46.21 (33.55-58.87)

33.13 (30.83-35.44)
42.23 (39.76-44.70)

37.05 (35.35-38.75)
51.25 (41.83-60.66)

37.47 (35.81-39.13)
39.82 (20.42-59.21)

37.37 (35.67-39.07)
39.75 (31.76-47.75)

39.12 (34.55-43.68)
35.99 (32.67-39.32)
36.70 (33.99-39.41)
39.31 (36.07-42.55)

34.34 (32.47-36.21)
51.23 (47.75-54.70)

38.70 (36.53-40.87)
32.20 (29.71-34.69)
73.22 (63.85-82.60)

36.21 (33.99-38.43)
40.02 (37.53-42.51)

35.52 (33.74-37.30)
47.46 (43.41-51.51)

28.69 (25.21-32.17)
37.89 (34.15-41.63)
40.92 (38.48-43.35)
35.30 (29.80-40.80)
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Table 3 Predictors of various measures of financial stress for skin cancer patients from 2013 to 2018

Problems paying medical

bills

Worried about healthcare

costs

Worried about housing costs

Worried about retirement

costs

Adjusted odds ratio p value

Adjusted odds ratio p value

Adjusted odds ratio p value

Adjusted odds ratio p value

Intercept

Age

Race/ethnicity
White
Black
Hispanic
Other

Sex
Male
Female

Sexual orientation
Straight

Lesbian, gay,
bisexual, or
other

US citizen
Yes
No

Born in the US
Yes
No

Region
Northeast
Midwest
South
West

0.25 (0.10-0.62)
0.96 (0.95-0.97)

1 [reference]

2.14 (0.70-6.50)
0.81 (0.38-1.74)
1.86 (0.87-4.00)

1 [reference]
0.92 (0.68-1.26)

1 [reference]
1.35 (0.83-2.21)

1 [reference]
0.61 (0.12-3.10)

1 [reference]
0.84 (0.43-1.66)

1 [reference]

1.83 (1.21-2.78)
1.82 (1.14-2.90)
1.59 (1.01-2.48)

% Federal poverty level

200% or above
<200%
Insurance
Private
Public
Uninsured
Marital status
Married
Single

1 [reference]
2.29 (1.67-3.15)

1 [reference]
1.10 (0.84-1.44)
3.53 (2.18-5.70)

1 [reference]
1.13 (0.88-1.46)

Self-reported health status

Good to excellent 1 [reference]

Poor to fair

2.87 (2.15-3.84)

Highest educational attainment

Graduate degree

1 [reference]

Bachelor's degree  1.89 (1.19-3.02)

HS diploma
No HS diploma

2.25 (1.40-3.61)
2.55 (1.43-4.57)

0.003
<0.001

NA

0.181
0.584
0.111

NA
0.614

NA
0.232

NA
0.551

NA
0.619

NA

0.004
0.012
0.044

NA
<0.001

NA
0.481
<0.001

NA
0.328

NA
<0.001

NA
0.008
<0.001
0.002

0.85 (0.47-1.52)
0.97 (0.96-0.97)

1 [reference]

1.42 (0.41-4.88)
0.66 (0.37-1.19)
1.11 (0.55-2.25)

1 [reference]
1.23 (1.02-1.48)

1 [reference]
0.76 (0.47-1.22)

1 [reference]
0.70 (0.27-1.82)

1 [reference]
1.84 (1.18-2.88)

1 [reference]

0.80 (0.58-1.10)
1.02 (0.76-1.39)
0.98 (0.70-1.38)

1 [reference]
1.79 (1.45-2.22)

1 [reference]
0.91 (0.75-1.12)
4.82 (3.02-7.70)

1 [reference]
1.11 (0.91-1.34)

1 [reference]
2.29 (1.84-2.85)

1 [reference]

1.57 (1.13-2.18)
2.04 (1.54-2.70)
2.36 (1.57-3.53)

0.577
<0.001

NA

0.578
0.170
0.774

NA
0.031

NA
0.252

NA
0.468

NA
0.008

NA

0.163
0.873
0.915

NA
<0.001

NA
0.387
<0.001

NA
0.297

NA
<0.001

NA
0.008
<0.001
<0.001

1.43 (0.73-2.82)
0.96 (0.95-0.96)

1 [reference]

1.91 (0.47-7.79)
1.16 (0.64-2.13)
1.40 (0.64-3.03)

1 [reference]
1.12 (0.90-1.40)

1 [reference]
0.88 (0.51-1.51)

1 [reference]
0.63 (0.20-1.96)

1 [reference]
1.03 (0.63-1.69)

1 [reference]

0.56 (0.39-0.80)
0.49 (0.35-0.68)
0.59 (0.41-0.84)

1 [reference]
2.40 (1.88-3.06)

1 [reference]
1.16 (0.93-1.46)
4.32 (2.71-6.88)

1 [reference]
1.35 (1.07-1.70)

1 [reference]
1.84 (1.42-2.38)

1 [reference]

1.33 (0.88-2.01)
2.18 (1.53-3.10)
2.03 (1.23-3.35)

0.300
<0.001

NA

0.364
0.623
0.401

NA
0.307

NA
0.632

NA
0.422

NA
0.900

NA
0.002
<0.001
0.004

NA
<0.001

NA
0.194
<0.001

NA
0.011

NA
<0.001

NA
0.181
<0.001
0.006

10.10 (5.90-17.29) <0.001

0.95 (0.94-0.96)

1 [reference]

1.06 (0.39-2.86)
0.67 (0.39-1.13)
1.08 (0.59-2.00)

1 [reference]
1.24 (1.05-1.46)

1 [reference]
1.25 (0.82-1.92)

1 [reference]
0.85 (0.35-2.02)

1 [reference]
1.17 (0.76-1.79)

1 [reference]

0.75 (0.59-0.96)
0.79 (0.63-0.99)
0.94 (0.74-1.20)

1 [reference]
2.26 (1.85-2.76)

1 [reference]
0.85 (0.72-1.01)
2.36 (1.42-3.95)

1 [reference]
1.03 (0.87-1.22)

1 [reference]
1.70 (1.38-2.09)

1 [reference]

1.44 (1.13-1.83)
1.69 (1.35-2.11)
1.23 (0.85-1.78)

<0.001

NA

0.906
0.135
0.794

NA
0.013

NA
0.298

NA
0.706

NA
0.485

NA

0.025
0.043
0.634

NA
<0.001

NA
0.063
0.001

NA
0.712

NA
<0.001

NA
0.003
<0.001
0.282
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Discussion

This analysis identified the prevalence, at-risk groups,
and potential predictive factors for various measures of
healthcare and non-healthcare financial stress. Based
on the analysis, a considerable percentage of skin can-
cer patients experience difficulty paying medical bills
and even more worry about medical costs. In addition,
numerous skin cancer patients worry about financial costs
outside of healthcare, which only adds to the overall anxi-
ety these patients may experience. Disparities also exist
within each financial stress response when stratified by
subgroups. Those patients who were uninsured were con-
sistently the most affected, followed by black patients and
patients with income below 200% of the federal poverty
level. Previous research has demonstrated disparities
within these groups in skin cancer outcomes [8]. While
skin cancer outcome disparities are complex and multi-
factorial, the high amount of financial stress within these
groups highlights an upstream cause and primary area for
improvement.

The results from the multivariable logistic regression
provide additional information as to which patients are
most likely to be experiencing financial stress, controlling
for potential confounding. It was hypothesized, based upon
previous research in other fields, that poor health, a lack
of insurance, and low education would be most predic-
tive of financial stress [13, 20]. This study finds similar
results: self-reported health status, insurance, and high-
est educational attainment were consistently predictive of
financial stress. Those with poor/fair self-reported health,
those with lower educational attainment, and those without
insurance were more likely to experience financial stress.
In addition, it was found that income level was determined
to be highly predictive within skin cancer patients. Efforts
to improve disparities should focus on these core deter-
minants of financial stress, without ignoring the com-
plex interplay of additional socioeconomic and structural
factors.

Other studies have discussed the improvement and con-
textualization of care to those patients affected by lower
socioeconomic factors and other social determinants.
One option which has been discussed is routine screening
for financial vulnerability across entire patient popula-
tions, with the goal of referral to community-based sup-
port and social assistance programs [6, 7, 21]. However,
such interventions must be contextualized within existing
administrative structures and the potential complexities of
implementation, such as the growth of overhead costs or
potential reinforcement of harmful stereotypes [7, 21, 22].
Some institutions have begun validating healthcare-related
financial stress as a discrete patient-reported outcome
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metric, expanding opportunities for payment model inno-
vation and more specific risk stratification [23, 24]. Other
researchers have suggested teledermatology as a poten-
tially useful tool to help the socioeconomically disadvan-
taged [8]. However, as the surgical nature of diagnosis
and treatment of skin cancer requires in-person visits, tel-
edermatology alone is inadequate to treat these patients.
Additionally, technological solutions may be incomplete
wherever the cost reductions are not effectively translated
to financially struggling patients [2].

Our study has limitations. There were low percentages of
minority patients within the sample of skin cancer patients
answering the financial stress survey questions. While this
smaller sample is reflective of previous research demonstrat-
ing a lower skin cancer prevalence in minority populations,
adequate sampling is necessary to achieve statistical power
to completely analyze financial stress within these groups
[25]. Future studies with focused recruitment of minority
skin cancer patients should be conducted to understand how
financial stress may affect care and disparities within these
populations. In addition, this study does not include finan-
cial stress information collected during the coronavirus pan-
demic and economic lockdown. These events have the poten-
tial to greatly affect the financial stress of the United States
population and worsen disparities due to the pandemic’s
disproportionate effects on poorer and more diverse popu-
lations [26]. Finally, the nature of the cross-sectional study
design limits the ability to draw a direct causal relationship
between patient-reported financial stress and terminal out-
come measures. Nevertheless, the present study is provided
strength by a large sample size, nationally representative
cohort, as well as the methodological rigor and sampling
design of the NHIS dataset.

The present retrospective cross-sectional review of the
2013 to 2018 cycles of the National Health Interview Sur-
vey investigates the prevalence of financial stress among
the skin cancer population within the United States. Where
possible, additional resources directed towards at-risk skin
cancer patients may best serve their unique socioeconomic
contexts. Although financial stress has been hypothesized
to correlate with poorer treatment outcomes within this
patient population, the mechanism and magnitude of this
relationship have yet to be rigorously studied. The degree
to which skin cancer patients experience financial stress as
a direct result of out-of-pocket dermatologic expenses also
remains unclear. Whereas the present study is limited to a
retrospective cross-sectional design, future investigations
should organize a prospective multi-institutional cohort
aimed at comparing the effects of various levels of financial
stress on intermediate and terminal outcomes such as loss
to follow-up, treatment failure, and survival. Additionally,
future research efforts should analyze the effectiveness of
the implementation of various financial assistance programs,
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along with patient-centered qualitative research to identify
areas to more completely support patients.

Conclusion

A considerable proportion of skin cancer patients experience
financial stress related to both healthcare and non-healthcare
factors. This stress may limit treatment efficacy by forcing
the postponement of care and decreasing the ability to follow
dermatologist recommendations. These findings highlight the
importance of contextualizing care of patients at risk of high
financial stress to optimize patient experience and outcomes.
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