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Background: Health-related quality of life (HRQoL) is multidimensional and is composed

of, at a minimum, self-perceived health status, physical functioning, and psychological

well-being. HRQoL measures reflect the extent of disability and dysfunction associated

with a chronic disease such as cancer. The objective of this study is to examine factors

associated with HRQoL among cancer survivors.

Methods: Data from the 2009 Behavioral Risk Factor Surveillance System survey was

used to examine factors associated with HRQoL among participants who reported

having ever been diagnosed with cancer. Four questions associated with HRQoL

included self-perceived health status, number of bad physical health days, and number

of bad mental health days per month. Least square regression and logistic regression

models, adjusted for confounding variables, were used for an ordinal and dichotomous

[5 (bad) vs. 1–4 (excellent, very good, good, fair)] scale of HRQoL, respectively.

Results: Fifty nine thousand one hundred seventy three participants reported having

ever been diagnosed with cancer. Adjusted mean self-perceived health status (5-point

scale) among survivors of thyroid, colon, lung, cervical, breast, prostate, and ovarian

cancer was 3.83 (0.05), 4.02 (0.04), 4.36 (0.06), 3.77 (0.03), 3.88 (0.03), 3.78 (0.04), and

3.96 (0.05), respectively. After adjusting for confounders, a positive dose-response effect

was observed between income range and all three HRQoL measures across all seven

cancer sites. Income was consistently and inversely associated with a higher chance for

reporting poorer HRQoL [OR: 0.64, 95% CI: 0.57–0.71], [OR: 0.63, 95% CI: 0.48–0.82],

[OR: 0.67, 95% CI: 0.56–0.80], [OR: 0.69, 95% CI: 0.56–0.86], [OR: 0.55, 95% CI:

0.49–0.62], [OR:0.55, 95% CI: 0.44–0.69], [OR: 0.75, 95% CI: 0.62–0.91] among those

with thyroid, colon, lung, cervical, breast, prostate, and ovarian cancer, respectively.

Discussion: This study found that income range was associated with HRQoL

among cancer survivors. It is plausible that financial resources may lessen the overall

burden of cancer survivors, which could improve health-related quality of life among

cancer survivors.

Keywords: health-related quality of life (HRQL), cancer survivorship, household income, mental health,

physical health
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INTRODUCTION

When the quality of life is considered in the context of disease
and health, it is commonly referred to as health-related quality of
life (HRQoL). Health-related quality of life is multidimensional
and is composed of, at a minimum, self-perceived health
status, physical functioning, and psychological well-being (1).
According to the Centers for Disease Control and Prevention
(CDC), HRQoL is defined as “an individual’s or group’s perceived
physical and mental health over time” (2). Despite the potentially
subjective nature of self-reporting, HRQoL measures tend to
reflect the true extent of disability and dysfunction associated
with a chronic disease like cancer (3, 4). Due to the significance in
both clinical and survivorship contexts, it is of interest to examine
potential associations of HRQoL with various sociodemographic
and clinical factors.

Thanks to the early diagnosis of cancer and the advancements
in technologies and treatments for cancer, the number of
cancer survivors has increased significantly over the past decade.
However, there are associated negative consequences associated
with longer survival time. For example, because of the high cost
associated with advanced treatment, patients with cancer can face
serious financial challenges (5).Many cancer survivors will return
to the workforce while they will encounter higher insurance
premiums or co-payment due to “pre-existing conditions” (6, 7).
Evidence indicates that cancer survivors carry a greater burden
of medically-related financial responsibility, generally known as
“financial toxicity,” compared with individuals without a history
of cancer (8).

The current study utilized nationally representative data to
examine demographic and socioeconomic characteristics and
three domains of HRQoL among cancer survivors in the
United States (US). We hypothesized that cancer survivors with
lesser economic opportunity and thus experiencedmore financial
toxicity, irrespective of cancer site, are more likely to experience
poorer HRQoL compared to survivor counterparts with greater
economic opportunity.

MATERIALS AND METHODS

Design and Participants
Data were from the 2009 Behavioral Risk Factor Surveillance
System (BRFSS) cross-sectional survey conducted by the CDC
(9). BRFSS is a population-based, random-digit-dialed telephone
survey of the non-institutionalized United States (US) adult
population aged≥18. Standard questions asked by all states query
participants on current health-related perceptions (i.e., self-
perceived health status), conditions (e.g., diabetes, cardiovascular
disease), and behaviors (e.g., tobacco use), as well as demographic
characteristics (9). Typically, the “Cancer Survivorship” module
is an optional component of the survey. However, in 2009, the
module was administered as a standard or required component
of the survey (9). Data were analyzed to examine factors
associated with reporting multiple measures of HRQoL among
all participants who reported having ever been diagnosed with
one of seven selected cancer sites. Seven cancer sites were
selected based on group sample size, prevalence, and to capture

various prognoses. A total of 26,391 survivors were included and
grouped according to their reported cancer site. This study was
determined as non-human subject research by the University
of Arkansas for Medical Sciences Institutional Review Board
because we used the de-identified public use data for our analysis.

Measures
In this survey, HRQoL was measured across the following
domains: self-perceived health status, the quantity of poor
physical health days per month, and poor mental health days per
month. All participants who reported having ever been diagnosed
with cancer were asked the following questions:

“Would you say that in general your health is. . . ?”
“Would you say that in general your health is; excellent, very
good, good, fair, or poor?”,
“Now thinking about your physical health, which includes
physical illness and injury, for how many days during the past
30 days was your physical health not good?” and
“Now thinking about your mental health, which includes stress,
depression, and problems with emotions, for how many days
during the past 30 days was your mental health not good?” (3)

Responses to the first question were reported as a nominal
response (i.e., “excellent” = 1, “very good” = 2, “good” = 3,
“fair” = 4, and “poor” = 5). Responses to the second and third
questions were reported as a quantity ranging from “0” to “30”
(days per month). Dichotomous poor physical and mental health
status was defined as having 14 or more days of poor health days
(Zhao G, Okoro CA, Hsia J, Town M 2018) (Measuring Health
Days CDC 2000).

Statistical Analysis
Univariate analyses yielded frequencies of sociodemographic
characteristics (e.g., sex, race and ethnicity, marital status,
educational attainment, annual household income, and health
care coverage status) of survivors by cancer site. Group sample
size, mean age at the time of the survey, and respective standard
deviation was reported by the cancer site. Multivariate analyses
yielded the mean self-perceived health status of survivors by site,
adjusted for confounders, and calculated with the ordinal 5-point
scale of general health using the least square regression method.
Confounding variables for all multivariate analyses included age,
sex, race and ethnicity, marital status, educational attainment,
annual household income, health care coverage, and a history
of myocardial infarction, stroke, and/or diabetes. Multivariate
logistic regression modeling yielded the odds of reporting “poor”
self-perceived health status, more than 14 days or 2 weeks per
month of bad physical health days and more than 2 weeks per
month of bad mental health days among survivors of the seven
selected cancer sites according to income range. Odds ratios
and respective 95% confidence intervals (CIs) were reported.
If 95% CIs did not contain the null hypothesis value of 1.0,
the results were considered to be statistically significant. All
statistical analyses were performed using SAS software, version
9.4 (SAS Institute, Inc., Cary, NC). BRFSS utilizes an iterative
proportional fitting method in determining the appropriate
weights. Therefore, sampling weights from BRFSS were used

Frontiers in Public Health | www.frontiersin.org 2 December 2021 | Volume 9 | Article 752868

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Su et al. Quality of Life Among Cancer Survivors

TABLE 1 | Sociodemographic characteristics of survivors of various cancers.

Thyroid Colon Lung Cervical Breast Prostate Ovarian

N (%) 1,195 (2.0) 3,074 (5.2) 1,252 (2.1) 3,512 (6.0) 10,314 (17.6) 5,713 (9.8) 1,304 (2.2)

Age (mean, SD) 59.1 (13.9) 70.5 (12.8) 68.9 (11.7) 53.7 (15.2) 67.4 (13.2) 72.2 (9.6) 60.2 (15.5)

Sex

Female 979 (81.9) 1,810 (58.9) 772 (61.7) 3,512 (99.6) 10,248 (99.4) 1,304 (99.8)

Male 216 (18.1) 1,264 (41.1) 480 (38.3) 66 (0.6) 5,713 (99.8)

Race, ethnicity

White only, non-hispanic 1,018 (85.2) 2,597 (84.5) 1,073 (85.7) 2,867 (81.3) 8,801 (85.3) 4,713 (82.4) 1,067 (81.6)

Black only, non-hispanic 55 (4.6) 210 (6.8) 86 (6.9) 202 (5.7) 638 (6.2) 523 (9.1) 80 (6.1)

Hispanic 62 (5.2) 109 (3.6) 26 (2.1) 194 (5.5) 355 (3.4) 193 (3.4) 62 (4.7)

Other race only, non-hispanic 41 (3.4) 66 (2.2) 33 (2.6) 138 (3.9) 275 (2.7) 148 (2.6) 43 (3.3)

Multi-racial, non-hispanic 12 (1.0) 49 (1.6) 20 (1.6) 106 (3.0) 160 (1.6) 72 (1.3) 46 (3.5)

Marital status

Married 715 (59.8) 1,479 (48.1) 560 (44.7) 1,510 (42.8) 4,642 (45) 3,877 (67.7) 558 (42.7)

Other 480 (40.2) 1,595 (51.9) 692 (55.3) 2,016 (57.2) 5,672 (55) 1,846 (32.3) 749 (57.3)

Education

Less than high school 66 (5.5) 405 (13.2) 212 (16.9) 424 (12.0) 832 (8.1) 646 (11.3) 159 (12.2)

High school 336 (28.1) 1,057 (34.4) 468 (37.4) 1,164 (33.0) 3,248 (31.5) 1,566 (27.4) 429 (32.8)

Some college 356 (29.8) 816 (26.6) 326 (26.0) 1,169 (33.2) 2,962 (28.7) 1,241 (21.7) 375 (28.7)

College 432 (36.2) 786 (25.6) 242 (19.3) 764 (21.7) 3,258 (31.6) 2,263 (39.5) 341 (26.1)

Income

<$15,000 114 (9.5) 403 (13.1) 190 (15.2) 666 (18.9) 1,159 (11.2) 397 (6.9) 227 (17.4)

$15,000 to <25,000 173 (14.5) 666 (21.7) 279 (22.3) 743 (21.1) 1,946 (18.9) 917 (16.0) 295 (22.6)

$25,000 to <35,000 112 (9.4) 401 (13.0) 189 (15.1) 400 (11.3) 1,287 (12.5) 754 (13.2) 132 (10.1)

$35,000 to <50,000 144 (12.1) 408 (13.3) 151 (12.1) 449 (12.7) 1,392 (13.5) 959 (16.8) 173 (13.2)

$50,000 or more 502 (42.0) 709 (23.1) 223 (17.8) 890 (25.2) 2,755 (26.7) 2,091 (36.5) 293 (22.4)

Health care coverage

Have health care coverage 700 (58.6) 796 (25.9) 359 (28.7) 2,147 (60.9) 3,605 (35.0) 1,060 (18.5) 640 (49.0)

Do not have health care coverage 54 (4.5) 75 (2.4) 28 (2.2) 506 (14.4) 332 (3.2) 84 (1.5) 138 (10.6)

Don’t know/not sure/refused 441 (36.9) 2,203 (71.7) 865 (69.1) 873 (24.8) 6,377 (61.8) 4,579 (80.0) 529 (40.4)

to calculate the estimated population size and 95% confidence
interval (CI).

RESULTS

Univariate Analyses
With the consideration of sampling weights from BRFSS, 59,173
were considered having ever been diagnosed with cancer out
of the 432,607 participants who completed the survey (Table 1:
Sociodemographic Characteristics by Cancer Site). Of the 59,173
survivors, 1,195 had been diagnosed with thyroid cancer, 3,074
with colon cancer, 3,526 with cervical cancer, 10,314 with breast
cancer, 5,723 with prostate cancer, and 1,307 with ovarian cancer.
The mean age was 59, 71, 69, 54, 67, 72, and 60 years for survivors
of thyroid, colon, lung, cervical, breast, prostate, and ovarian
cancer, respectively (Table 1). Excluding the sex-specific cancer
sites, the majority of participants were female (82, 59, 62%)
among thyroid, colon, and lung cancer survivors, respectively.
Non-Hispanic Whites were the majority race-ethnicity across
all seven cancer sites. Level of educational attainment among
survivors varied by cancer site, although most had at least

graduated high school. An annual household income of<$50,000
was most common among survivors across all seven cancer sites.
Participants widely “refused” or responded as “unsure” when
asked if they had health care coverage (Table 1).

Multivariate Analyses
Adjusted mean self-perceived health status among survivors of
thyroid, colon, lung, cervical, breast, prostate, and ovarian cancer
was 3.83 ± 0.05, 4.02 ± 0.04, 4.36 ± 0.06, 3.77 ± 0.03, 3.88
± 0.03, 3.78 ± 0.04, and 3.96 ± 0.05, respectively (Figure 1:
Adjusted Mean Self-Perceived Health Status). A positive dose-
response effect was observed between the income range and all
three HRQoL measures across all seven cancer sites (Table 2:
Odds of Reporting Poor HRQoL).

Self-Perceived Health Status
Univariate analysis was conducted to examine the relationship
between socieodemographic charcateristics and self-perceived
general health, poor physical health, and poor mental health
among cancer survivors of seven cancer sites included. We
found statistically significant association in every factors
(Supplementary Table 1). However, income was consistently
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FIGURE 1 | Adjusted mean self-perceived health status. Self-Perceived Health is reported as a whole value on a 5-point scale where “Excellent” = 1; “Very Good” =

2; “Good” = 3; “Fair” = 4; and “Poor” = 5.

and inversely associated with a higher chance of reporting
poorer self-perceived health status. Among survivors of cervical,
breast, and ovarian cancers, odds ratio estimates demonstrated a
consistent positive-dose response effect, and respective 95% CIs
were statistically significant for every range of income.

Cervical
Among cervical cancer survivors, the odds of reporting poorer
self-perceived health status decreased as income increased [OR:
0.44, 95% CI: 0.31, 0.63], [OR: 0.21, 95% CI: 0.13, 0.35], [OR:
0.18, 95% CI: 0.11, 0.30], [OR: 0.09, 95% CI: 0.06, 0.16] among
those with an annual household income range of <$15,000 (ref),
$15,000 to<25,000, $25,000 to<35,000, $35,000 to<50,000, and
$50,000 or more, respectively (Table 2).

Breast
Among breast cancer survivors, the odds of reporting poorer self-
perceived health status decreased as income increased [OR: 0.49,
95% CI: 0.34, 0.70], [OR: 0.28, 95% CI: 0.18, 0.44], [OR: 0.21, 95%
CI: 0.13, 0.33], [OR: 0.16, 95% CI: 0.10, 0.25] among those with
an annual household income range of <$15,000 (ref), $15,000 to
<25,000, $25,000 to <35,000, $35,000 to <50,000, and $50,000
or more, respectively (Table 2).

Ovarian
Among ovarian cancer survivors, the odds of reporting poorer
self-perceived health status decreased as income increased [OR:
0.33, 95% CI: 0.17, 0.64], [OR: 0.38, 95% CI: 0.16, 0.89], [OR:
0.33, 95% CI: 0.14, 0.75], [OR: 0.27, 95% CI: 0.13, 0.60] among
those with an annual household income range of <$15,000 (ref),
$15,000 to<25,000, $25,000 to<35,000, $35,000 to<50,000, and
$50,000 or more, respectively (Table 2).

Physical Health
Income was inversely associated with a higher chance for
reporting two or more weeks of bad physical health days
per month. A positive-dose response was observed, albeit, less

consistently across cancer sites compared to self-perceived health
status. Among survivors of cervical and breast cancers, odds
ratio estimates demonstrated a consistent positive-dose response
effect, and respective 95% CIs were statistically significant for
every range of income.

Cervical
Among cervical cancer survivors, the odds of reporting two or
more weeks per month of bad physical health days decreased as
income increased [OR: 0.33, 95% CI: 0.17, 0.64], [OR: 0.38, 95%
CI: 0.16, 0.89], [OR: 0.33, 95% CI: 0.14, 0.75], [OR: 0.27, 95%
CI: 0.13, 0.60] among those with an annual household income
range of<$15,000 (ref), $15,000 to<25,000, $25,000 to<35,000,
$35,000 to <50,000, and $50,000 or more, respectively (Table 2).

Breast
Among breast cancer survivors, the odds of reporting two or
more weeks per month of bad physical health days decreased as
income increased [OR: 0.33, 95% CI: 0.17, 0.64], [OR: 0.38, 95%
CI: 0.16, 0.89], [OR: 0.33, 95% CI: 0.14, 0.75], [OR: 0.27, 95%
CI: 0.13, 0.60] among those with an annual household income
range of<$15,000 (ref), $15,000 to<25,000, $25,000 to<35,000,
$35,000 to <50,000, and $50,000 or more, respectively (Table 2).

Mental Health
Income was often inversely associated with a higher chance for
reporting two or more weeks of bad mental health days per
month. A positive dose-response effect between income and
poor mental health days was observed among survivors of lung,
cervical, and breast cancers. However, CIs were not consistently
statistically significant for all ranges of income.

Lung
Among lung cancer survivors, the odds of reporting two or more
weeks per month of bad mental health days decreased as income
increased [OR: 0.33, 95% CI: 0.17, 0.64], [OR: 0.38, 95% CI: 0.16,
0.89], [OR: 0.33, 95% CI: 0.14, 0.75], [OR: 0.27, 95% CI: 0.13,
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TABLE 2 | Odds of reporting poor health-related quality of life among cancer survivors.

Cancer Site Income OR1 [95% CI∧1] OR2 [95% CI∧2] OR3 [95% CI∧3]

Thyroid <$15,000* Ref Ref Ref

n = 1,195 $15,000 to <25,000 0.30 [0.11, 0.81] 0.56 [0.22, 1.42] 0.61 [0.22, 1.70]

$25,000 to <35,000 0.30 [0.09, 1.06] 0.53 [0.16, 1.73] 0.37 [0.11, 1.26]

$35,000 to <50,000 0.14 [0.04, 0.51] 0.45 [0.16, 1.24] 0.50 [0.16, 1.53]

$50,000 or more 0.13 [0.04, 0.40] 0.21 [0.08, 0.57] 0.51 [0.18, 1.46]

Colon <$15,000 Ref Ref Ref

n = 3,074 $15,000 to <25,000 0.64 [0.35, 1.17] 0.64 [0.32, 1.28] 0.85 [0.39, 1.85]

$25,000 to <35,000 0.39 [0.18, 0.86] 0.59 [0.25, 1.40] 0.36 [0.13, 1.02]

$35,000 to <50,000 0.33 [0.15, 0.69] 0.54 [0.25, 1.19] 0.58 [0.24, 1.37]

$50,000 or more 0.19 [0.09, 0.40] 0.20 [0.09, 0.42] 0.43 [0.18, 1.01]

Lung <$15,000 Ref Ref Ref

n = 1,252 $15,000 to <25,000 0.48 [0.22, 1.03] 0.40 [0.15, 1.07] 0.54 [0.15, 1.90]

$25,000 to <35,000 0.36 [0.14, 0.89] 1.7 [0.46, 5.95] 0.58 [0.14, 2.33]

$35,000 to <50,000 0.30 [0.11, 0.78] 0.22 [0.06, 0.72] 0.09 [0.02, 0.55]

$50,000 or more 0.20 [0.08, 0.50] 0.41 [0.13, 1.24] 0.05 [0.01, 0.34]

Cervical <$15,000 Ref Ref Ref

n = 3,512 $15,000 to <25,000 0.44 [0.31, 0.63] 0.53 [0.38, 0.74] 0.74 [0.53, 1.03]

$25,000 to <35,000 0.21 [0.13, 0.35] 0.36 [0.23, 0.55] 0.40 [0.26, 0.60]

$35,000 to <50,000 0.18 [0.11, 0.30] 0.22 [0.14, 0.34] 0.28 [0.18, 0.43]

$50,000 or more 0.09 [0.06, 0.16] 0.19 [0.12, 0.28] 0.27 [0.18, 0.39]

Breast <$15,000 Ref Ref Ref

n = 10,314 $15,000 to <25,000 0.49 [0.34, 0.70] 0.52 [0.36, 0.75] 0.69 [0.47, 1.02]

$25,000 to <35,000 0.28 [0.18, 0.44] 0.35 [0.23, 0.54] 0.31 [0.20, 0.50]

$35,000 to <50,000 0.21 [0.13, 0.33] 0.29 [0.19, 0.43] 0.30 [0.19, 0.46]

$50,000 or more 0.16 [0.10, 0.25] 0.20 [0.13, 0.30] 0.23 [0.15, 0.35]

Prostate <$15,000 Ref Ref Ref

n = 5,713 $15,000 to <25,000 1.70 [0.70, 4.10] 0.99 [0.40, 2.48] 0.41 [0.12, 1.34]

$25,000 to <35,000 0.54 [0.20, 1.52] 0.52 [0.20, 1.41] 0.14 [0.04, 0.53]

$35,000 to <50,000 0.41 [0.15, 1.13] 0.40 [0.16, 0.99] 0.32 [0.11, 0.95]

$50,000 or more 0.14 [0.05, 0.39] 0.36 [0.15, 0.88] 0.19 [0.06, 0.57]

Ovarian <$15,000 Ref Ref Ref

n = 1,304 $15,000 to <25,000 0.33 [0.17, 0.64] 0.67 [0.36, 1.25] 0.40 [0.20, 0.81]

$25,000 to <35,000 0.38 [0.16, 0.89] 0.42 [0.19, 0.95] 0.47 [0.20, 1.13]

$35,000 to <50,000 0.33 [0.14, 0.75] 0.30 [0.14, 0.68] 0.14 [0.06, 0.35]

$50,000 or more 0.27 [0.13, 0.60] 0.39 [0.19, 0.81] 0.20 [0.09, 0.45]

1,2,3Adjusted odds ratio.
∧95% Confidence Interval.

*Reference Group.

OR1 and 95% CI∧1: Odds of reporting “poor” self-perceived health status.

OR2 and 95% CI∧2: Odds of reporting more than 2 weeks per month of bad physical health days.

OR3 and 95% CI∧3: Odds of reporting more than 2 weeks per month of bad mental health days.

0.60] among those with an annual household income range of
<$15,000 (ref), $15,000 to <25,000, $25,000 to <35,000, $35,000
to <50,000 and $50,000 or more, respectively (Table 2).

Cervical
Among cervical cancer survivors, the odds of reporting two or
more weeks per month of bad mental health days decreased as
income increased [OR: 0.33, 95% CI: 0.17, 0.64], [OR: 0.38, 95%
CI: 0.16, 0.89], [OR: 0.33, 95% CI: 0.14, 0.75], [OR: 0.27, 95%
CI: 0.13, 0.60] among those with an annual household income

range of<$15,000 (ref), $15,000 to<25,000, $25,000 to<35,000,
$35,000 to <50,000, and $50,000 or more, respectively (Table 2).

Breast
Among breast cancer survivors, the odds of reporting two or
more weeks per month of bad mental health days decreased as
income increased [OR: 0.33, 95% CI: 0.17, 0.64], [OR: 0.38, 95%
CI: 0.16, 0.89], [OR: 0.33, 95% CI: 0.14, 0.75], [OR: 0.27, 95%
CI: 0.13, 0.60] among those with an annual household income
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range of<$15,000 (ref), $15,000 to<25,000, $25,000 to<35,000,
$35,000 to <50,000, and $50,000 or more, respectively (Table 2).

DISCUSSION

This study utilized the latest national representative survey data
to examine factors associated with HRQoL. We found that lower
family income is the primary factor associated with both poorer
mental and physical health among cancer survivors, regardless of
the cancer site. Our finding is consistent with the analysis of the
BRFSS survey from 2000 to 2002 (10). Another study used amore
recent BRFSS examined the HRQoL among cancer survivors
utilized the cancer survivor module as our study (11). However,
the study of the 2016 BRFSS survey 2016 only included nine states
in the US. Although the authors did not have household income
levels in their models, they found non-employment status is
significantly associated with all measures of HRQoL, which is
related to the financial well-being of the cancer survivor. Female
andmarital status of divorced/widowed/separated/never married
are the only other factors associated with all measures of HRQoL.
Our analysis did not find a statistically significant association of
gender and marital status after adjusting for confounders.

Very few studies evaluated sociodemographic characteristics
for cancer survivors on HRQoL across various cancer sites.
The publication by Applewhite summarized published studies
of the quality of life among survivors of the thyroid, colon,
glioma, breast, and gynecologic cancer. The authors suggested
that breast cancer survivors had a better overall quality of life
than all other cancers compared. The overall quality of life was
similar among patients with colon cancer, glioma, gynecologic
cancer, and thyroid cancer (12). Our study, however, found that.
regardless of cancer site, income level was inversely associated
with HRQoL among cancer survivors. We do not see a significant
racial difference among different racial groups either. It is
plausible that financial resources may lessen the overall burden
of cancer survivors, which could improve self-perceived health-
related quality of life, psychological well-being, and physical
function among cancer survivors. We believe the current study’s
findings add to a growing body of literature demonstrating that
survivorship is associated with financial hardship (8, 13–21).

Cancer survivors are living longer with their cancer as a
chronic illness, thanks to early diagnosis and advancements in
medical technologies and treatment (22). Cancer survivors have
to be monitored for an extensive period of time (23). Therefore,
there is an increased reliance on patients to make larger co-
payments and financial contributions to their healthcare. It will
result in financial toxicity results whenmedical expenditures with
associated out-of-pocket costs are high relative to family income.
Research has demonstrated that financial toxicities appear to
constitute part of the pathway that ultimately leads to adverse
health outcomes and poorer HRQoL (24–26). Even in countries
where there is universal healthcare or when individuals have
health insurance, additional patient out-of-pocket expenses are
expected (22, 27). Chen et al. reported that an income gradient
in avoidable mortality rates persisted throughout a 40-year study
period from 1971 to 2008 using national data of all deaths

reported in Taiwan (28). Universal guaranteed access to medical
care in 1995 may have helped reduce, but did not eliminate, the
income gradient in mortality disparities. Income vulnerability
also adversely impacts the utilization of healthcare services (29).

Studies found that younger and minority cancer patients are
disproportionately affected by financial toxicity as they may have
fewer savings, more educational debts, and fewer assets than
older cancer patients (30, 31). Because these younger cancer
patients are likely still active in the workforce. Doctor visits,
appointments for exams and treatments, the time needed to
recover from treatment, and follow-up visits can all make it
difficult to take time away from their careers (32). Psychological
stress for an extended period could have a toll on both their
physical and mental well-being (33, 34). We found that increased
family income level was significantly associated with fewer bad
physical days among cancer survivors of six sites after adjusting
for confounders, including age, other than lung cancer, with
a clear dose-response relationship. Higher family income was
associated with fewer bad mental days among survivors of lung,
cervical, breast, prostate, and ovarian cancers. The financial
ability to access resources to address both mental and physical
stress appeared to play a significant role in the well-being of
cancer survivors, regardless of the type of cancer. We did not
find a significant association between the age of participants and
HRQoL in any cancer.

Mental and physical health among people living with and
beyond cancer has been identified as a growing clinical and
research priority (35, 36). This study provides a cross-sectional
examination of the factors associated with HRQoL, which
including both mental and physical health, among cancer
survivors using a national representative sample. However, like
many others, this study has its limitations such that the results
should be interpreted with consideration of its design. First,
the cross-sectional nature of this survey yields the possibility
of survivorship bias. The length of time that has passed since
their last treatment is unknown for each survivor. Cancer
survivors in the survey were likely diagnosed at an earlier stage
and were healthy enough to complete the survey. Additionally,
the selection of seven pathologically heterogeneous cancer sites
might introduce questions concerning disparities in treatment
toxicity (e.g., surgery vs. chemotherapy and radiation), economic
burden (e.g., duration and extent of treatment), and lifetime
prognoses (e.g., survival times differ markedly).

CONCLUSION

The survey was conducted prior to the enactment of the
Affordable Care Act (ACA). Ideally, the health care reform
would have eased the contribution of family income to the
HRQoL among cancer survivors. However, the study conducted
in Taiwan did not observe reversing the trend for the relationship
between the financial burden for cancer survivors and HRQoL
after the implementation of universal guaranteed access to
medical care in Taiwan (28). It has been more than 10 years
since BRFSS has included the module of HRQoL among cancer
survivors in all 50 states and Washington, DC. Public health
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researchers and policymakers need the information to assess
the impact of the ACA on the HRQoL among cancer survivors
regarding financial well-being. We hope the CDC will consider
implementing the cancer survivor module in all states in the
coming BRFSS survey.
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