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Abstract

Purpose The 2016-2020 Utah Comprehensive Cancer Prevention and Control Plan prioritized strategies to address cancer
survivorship experiences. In this paper we present estimates for nine indicators evaluating these priorities, trends over time,
and assess disparities in survivorship experiences across demographic subgroups.

Methods We surveyed a representative sample of Utah cancer survivors diagnosed between 2012 and 2019 with any report-
able cancer diagnosis. We calculated weighted percentages and 95% confidence intervals (CI) for each indicator. We assessed
change over time using a test for trend across survey years in a logistic regression model and used Rao-Scott F-adjusted
chi-square tests to test the association between demographic characteristics and each survivorship indicator.

Results Most of the 1,793 respondents (93.5%) reported their pain was under control, 85.7% rated their overall health as
good, very good, or excellent, but 46.5% experienced physical, mental, or emotional limitations. Only 1.7% of survivors
aged 75 or older were current smokers, compared to 5.8% of 65-74-year-olds and 7.9% of survivors aged 55-74 (p < 0.006).
No regular physical activity was reported by 20.6% and varied by survivor age and education level. The proportion who
received a survivorship care plan increased from 34.6% in 2018 to 43.0% in 2021 (p =0.025). However, survivors under age
55 were significantly less likely to receive a care plan than older survivors.

Conclusion This representative survey of cancer survivors fills a gap in understanding of the cancer survivorship experience
in Utah. Results can be used to evaluate and plan additional interventions to improve survivorship quality of life.

Keywords Cancer survivor - Cancer control - Quality of life - Survivorship care plans - Health disparities - Cancer
registries

Introduction

As cancer screening and treatment have improved, the can-
cer survivorship population has been growing [1-3]. In 2019
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and Prevention’s National Comprehensive Cancer Control
Program [5, 6].

The Utah Comprehensive Cancer Control Program and
leaders of the Utah Cancer Action Network, a diverse coa-
lition of stakeholders including public health profession-
als, healthcare workers, community organizations, and
patient/survivor advocates [7], collaborated to develop the
2016-2020 Utah Comprehensive Cancer Prevention and
Control Plan (State Cancer Plan). The State Cancer Plan
is created and disseminated every 5 years by the Utah Can-
cer Action Network to serve as a guide for those involved
in the planning, implementation, and evaluation of cancer
control efforts in Utah [8]. One of the priority areas of focus
they highlighted in the 2016-2020 State Cancer Plan was
survivorship health and quality of life. The plan included a
variety of strategies and activities for coalition stakeholders
to prioritize in their efforts to address survivorship health
and quality of life.

The Utah Cancer Control Program and Utah Cancer
Action Network leaders identified nine survivorship indica-
tors that could be used to assess the coalition’s progress in
carrying out these strategies. Many of these nine indica-
tors were modeled on the Healthy People 2020 goals [9].
These included indicators of two health behaviors: cigarette
smoking and physical activity and four health-related quality
of life indicators: pain control, overall health, life dissat-
isfaction, and functional limitations. Three cancer-specific
indicators of health services were also included: insurance
coverage for cancer treatment, clinical trial participation
as part of cancer treatment, and receipt of a survivorship
care plan. The Utah Comprehensive Cancer Control Pro-
gram collaborated with the Utah Cancer Registry to develop
and implement a survey to collect data for these indicators
directly from a representative sample of cancer survivors.
The purpose of this paper is to (1) present estimates and
evaluate trends over time for each of the nine survivorship
indicators included in the Utah State Cancer Plan and (2)
assess disparities in these indicators across demographic
subgroups.

Methods
Procedures and participants

The sample frame for this study was derived from records
from Utah Cancer Registry, a population-based central
cancer registry that collects and maintains information
on all reportable cancer diagnoses in Utah. Reportable
diagnoses include all primary invasive and in situ cancers
(with certain exceptions). Benign tumors are not report-
able unless they occur in the brain or other areas of the
central nervous system, in which case they are reportable.
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Utah Cancer Registry data meet quality and completeness
standards established by the U.S. National Cancer Insti-
tute Surveillance, Epidemiology, and End Results program
and the U.S. Centers for Disease Control and Prevention
National Program of Cancer Registries.

We used a stratified random sample to oversample
survivors based on two variables: Hispanic ethnicity
and residing in an area of Utah with higher proportions
of uninsured residents. The area-level unit used was the
Utah “Small Health Statistical Areas,” geographic units
developed by the Utah Department of Health which com-
bine neighboring ZIP codes into areas composed of rela-
tively equal numbers of residents for purposes of analyzing
health statistics at the community level [10]. To measure
the proportion uninsured in each Small Health Statisti-
cal Area, we utilized data from the Utah Behavioral Risk
Factors Surveillance System survey (BRFSS) [11] to cal-
culate the proportion of residents in each Small Health
Statistical Area who are uninsured. We classified each area
as “high proportion uninsured” or “low proportion unin-
sured” using the median proportion of residents without
health insurance.

Eligibility criteria for the survey entailed being a living
cancer survivor diagnosed in the years 2012 through 2019,
age 18 or older at time of diagnosis, and a Utah resident at
time of diagnosis and at the time of the survey. The survey
was conducted annually from 2018 to 2021, using a new
sample of survivors each year of the survey. The sample
frame for the survey conducted in 2018 included cancer
cases diagnosed in 2012 through 2016 and the sample
frame for the 2019 survey included cases diagnosed in 2013
through 2017, etc. The sample frame included all reportable,
invasive cancer diagnoses. Cancers of any site diagnosed at
the in situ stage were excluded from the sample frame. In
2018, the sample frame included reportable benign brain or
central nervous system tumor diagnoses, but these diagnoses
were excluded from the 2019-2021 samples.

The survey was conducted annually from 2018 to 2021
using a mixed-mode, push-to-web methodology [12] for sur-
vivors under age 80, and a paper-only response method for
survivors aged 80 or above. We used both postal mailings
and phone calls to contact potential participants, including a
pre-notification letter with brochure about the registry, a for-
mal invitation letter with either the survey web address or a
paper questionnaire and stamped return envelope, a reminder
letter, a packet containing a replacement questionnaire or
a first paper questionnaire and stamped return envelope,
and then a phone call follow-up to reach those who did not
respond to mailed contacts. The formal invitation included
a $2.00 cash pre-incentive. This study was reviewed by the
Utah Department of Health Institutional Review Board. Par-
ticipants were informed that completing the survey signified
consent to participate.
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Measures

To measure each of the State Cancer Plan’s nine survivor-
ship indicators, we created a questionnaire containing ques-
tions based on well-established items included in leading
nationwide heath surveys. The items measuring physical
activity were taken from the National Cancer Institute’s
Health Information National Trends Survey (HINTS) [13],
whereas the rest of our questions were based on those asked
on the CDC’s BRFSS survey [14]. Development, testing,
and evaluation of these instruments have previously been
reported [15—17]. The full study questionnaire, included as
Additional File 1, includes the precise wording and response
options for each question contained in our survey. All nine
survivorship indicators were analyzed in a dichotomous
fashion to match how they were defined in the State Can-
cer Plan. This entailed collapsing responses to some ques-
tions, including the measure of overall health (good, very
good, excellent vs. fair, poor) and life dissatisfaction (dis-
satisfied, very dissatisfied vs. other responses). The vari-
able representing no regular physical activity was created
using responses to two items representing aerobic exercise
and strength training, classifying participants reporting no
days of either activity in the last week as having no regular
exercise (vs. all other responses). Our measure of receipt of
a survivorship care plan was based on affirmative responses
to two questions that asked if survivors had received (a) a
written summary of the cancer treatments they had received
and (b) written instructions for when and where to return for
follow-up care. We also examined responses to these two
items individually.

Most covariates used in our analyses were variables con-
tained within existing registry records. These include par-
ticipants’ year of cancer diagnosis, age, sex, and rurality,
which was a county-level designation of rural (vs. urban)
location of residence based on the Rural-Urban Continuum
Codes [18]. Other covariates were obtained from question-
naire responses. These included self-reported educational
attainment (dichotomized as high school or less or some
college or more). When available, we used self-reported
race and ethnicity from survey responses, but used cancer
registry records when self-reported race and ethnicity were
not available.

Data analysis

Demographic differences in respondents compared to non-
respondents were assessed using chi-square tests. Non-
responders included cases that actively refused participation
when reached by telephone, individuals who did not respond
to requests to complete the questionnaire, and those we were
unable to contact due to incorrect contact information in reg-
istry records. For each survivorship indicator, we calculated

weighted percentages with 95% confidence intervals (CI) for
the full sample and stratified by demographic subgroups.
Percentages were weighted to account for the survey sample
design and nonresponse and age adjusted to the Utah adult
cancer survivor population. Rao-Scott F-adjusted chi-square
tests were calculated to assess the association between
demographic characteristics and each survivorship indica-
tor. We assessed change over time in each indicator using
a test for trend across survey years in a logistic regression
model. Statistical analyses were conducted using SAS 9.4
and figures were constructed in R. Cases with missing data
for an item were excluded from analyses with that item, and
percentages were based on the number of participants with
non-missing values.

Results
Descriptive statistics

The survey obtained 1,793 responses (58.6% weighted
response rate). Table 1 documents the demographics of the
cancer survivor survey participants with both weighted and
unweighted (raw) percentages. Responding survivors were
weighted to be 53.1% female, 13.6% rural, and 6.2% His-
panic (of any race). A majority of survivors were over age 65
and 22.7% had a high school education or less. Respondents
included cases diagnosed in 2012 through 2019, with the
largest number sampled from diagnosis years 2014-2017.
The most common cancer sites represented among partici-
pants were those that are most commonly diagnosed in Utah,
including breast, prostate, melanoma, colorectal, and thyroid
cancers. The next most common cancers of participants were
endometrial, lymphoma, and kidney cancers.

Race and ethnicity were associated with survey response,
with highest participation by non-Hispanic whites (p <0.001,
Table 2). Age was also associated with response (p <0.001),
with survivors under age 55 being underrepresented among
respondents compared to older survivors. Response also dif-
fered by cancer site; survivors of melanoma of the skin and
prostate cancer had better response rates and colorectal and
thyroid cancers lower response (p <0.001).

Aim 1: estimates and trends over time in cancer
survivorship indicators

Survivors’ survey responses regarding health behaviors
indicate that in total 5.0% (95% CI 3.8-6.1) of survivors
reported being current smokers and 20.6% (CI 18.5-22.7)
reported no regular physical activity (Table 3). In responses
to the health-related quality of life questions, most survivors
(93.5%, C1 92.2-94.7) reported their pain was under control
and 85.7% (CI 83.8-87.5) indicated their health was good,
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Table 1 Demographic

characteristics for a survey Males Females Total
of Utah cancer survivors, n Weighted %* n Weighted %* n Weighted %* Raw %"
2018-2021
Sex
Male - - - - 828  46.9 46.2
Female - - - - 965 53.1 53.8
Race and ethnicity
Hispanic, any race 103 54 163 6.9 266 6.2 14.8
Non-Hispanic white 706 90.8 782 89.9 1488 90.3 83.0
Non-Hispanic, any other race 19 39 20 32 39 35 22
Current age
Under 55 97 15.6 251 321 348 244 19.4
55-64 164 18.4 275 25.0 439 219 24.5
65-74 330 36.4 259 234 589 295 329
75+ 237 29.6 180 19.4 417 242 23.3
Education
High school or less 183 19.1 263 25.8 446 227 25.3
Some college or more 632 80.9 684 742 1316 77.3 74.7
Geography
Urban 701 86.7 819 86.2 1520 86.4 84.8
Rural 127 133 146 13.8 273 13.6 15.2
Area-level proportion uninsured
Above median 426 40.2 469 38.0 895 39.0 49.9
Below median 402 59.8 495 62.0 897 61.0 50.1
Diagnosis year
2012-2013 106 13.4 119 133 225 133 12.6
2014-2015 307 37.8 353 369 660 37.3 36.8
2016-2017 318 38.1 378 40.3 696 393 38.8
2018-2019 97 10.7 115 95 212 10.1 11.8

*Percentage weighted to account for survey sample design and nonresponse

"Unweighted percent of participants

very good, or excellent. Only 7.1% (CI 5.7-8.5) reported
life dissatisfaction. Nearly half of survivors (46.5%, CI
43.8-49.1) reported experiencing limitations due to physi-
cal, mental, or emotional problems.

For the survivorship indicators in the area of health ser-
vices, nearly all survivors (97.7%, CI 96.9-98.6) had their
cancer treatment covered in part or in full by insurance.
Approximately one in ten survivors (10.4%, CI 8.6-12.1)
reported participating in a clinical trial as part of their cancer
treatment. Forty percent of survivors (40.4%, CI 37.0-43.9)
received a survivorship care plan that included both a writ-
ten summary of their cancer treatment and written instruc-
tions for future follow-up care.

Across the 4 years of data collection, 2018-2021, esti-
mates of most survivorship indicators remained relatively
stable (Table 3). The data for cigarette smoking among
cancer survivors trended downward from 6.0% in 2018 to
3.8% in 2021, but the trend was not statistically signifi-
cant (p-trend =0.30). The proportion who reported pain
was under control increased over time but did not exhibit
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a significant trend (p-trend =0.16). The percentage of sur-
vivors who received a complete survivorship care plan did
increase significantly over the 4 years, from 34.6% in 2018
to 43.0% in 2021 (p-trend =0.025).

When evaluating the two components of a survivorship
care plan separately, we observed different patterns. The
percentage of survivors who received a summary of their
cancer treatment increased significantly over the period time
of 2018 through 2021 (p-trend=<0.001). The percentage
of survivors who received a written summary of follow-up
care instructions did not increase significantly over time
(p-trend =0.88).

Aim 2: demographic disparities in survivorship
indicators

We observed some variation in survivorship indicators
across demographic subgroups. The percent of survivors
who were current smokers varied significantly by age, with
only 1.7% of those aged 75 or older being current smokers
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Table2 Respondents compared Respondents Nonrespondents Weighted
to nanespondents: Utah cancer response
survivors surveyed 2018-2021 n % n % D rate
Total 1793 54.4 1503 45.6 - 58.6
Sex
Female 965 54.4 808 45.6 0.97* 58.5
Male 828 54.4 695 45.6 58.7
Race and ethnicity
Hispanic, any race 284 37.2 480 62.8 <0.001* 38.8
Non-Hispanic white 1478 60.5 966 39.5 60.8
Non-Hispanic, any other race 31 352 57 64.8 35.8
Current age
<55 348 40.8 506 59.3 <0.001? 47.7
55-64 439 55.2 356 44.8 56.7
65-74 589 62.5 354 37.5 66.8
75+ 417 59.2 287 40.8 61.1
Rural residence
Yes 273 56.3 212 43.7 0.37* 57.3
No 1520 54.1 1291 459 58.8
Area-level insurance
More uninsured 895 51.2 854 48.8 <0.001? 53.9
Fewer uninsured 897 58.0 649 42.0 61.8
Cancer site
Breast 382 56.7 292 433 <0.001% 59.7
Colorectal 115 48.9 120 51.1 55.8
Melanoma 246 60.0 164 40.0 60.1
Prostate 340 60.5 222 39.5 65.1
Thyroid 102 44.7 126 55.3 529
Other 608 51.2 579 48.8 55.5
Year of diagnosis
2012-2013 225 56.4 174 43.6 0.32* 59.7
2014-2015 660 55.4 531 44.6 58.2
2016-2017 696 54.1 591 459 58.9
2018-2019 212 50.7 206 49.3 57.7

4Chi-squared test

compared to 7.9% of those aged 55-64 and 5.8% of survivors
aged 65-74 (Fig. 1a; Additional File 2). More individuals
with a high school education or less were current smokers
(12.8%, CI 9.0, 16.6) than those with at least some college
education (2.9%, CI 1.9, 3.9). More females reported no
regular physical activity (24.3%, CI 21.2, 27.3) than males
(17.4%, C1 14.5, 20.3), Fig. 1b. Reporting no regular physi-
cal activity was more common among survivors 75 or older
(30.4%, CI 25.6, 35.3) than all younger age groups, includ-
ing those aged 65-74 (20.5%, CI 17.0, 24.0) and among
survivors with a high school education or less (28.3%, CI
23.5, 33.1) compared to those with some college or more
(18.2%, CI1 15.9, 20.5).

The proportion of survivors reporting their pain was
under control was high and did not vary significantly across

subgroups (Fig. 1c). Fewer Hispanic survivors (76.0%, CI
67.8, 84.1) reported being in good, very good, or excellent
health compared to non-Hispanic white survivors (86.6%,
CI 84.7, 88.4). We observed no significant differences in
life dissatisfaction (Fig. le) by sex, race/ethnicity, age, or
education. The percent of survivors reporting experiencing
limitations due to physical, mental, or emotional problems
was lower for those aged under 55 (37.9%, CI 32.1, 43.7)
compared to older age groups for whom the percentage
neared 50% (Fig. 1f).

There were also some disparities in access to health ser-
vices. The percent of survivors who had insurance coverage
for their cancer treatment was slightly lower among survi-
vors with lower educational attainment (94.3%, CI 91.6,
97.0) than those with some college or more (98.9%, CI 98.3,
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Table 3 Cancer survivors’ status on Utah State Cancer Plan health indicators and trends over time 2018-2021

Health indicator Total By Year
%* 95% CI 2018 2019*  2020°  2021*  p-trend"

Current cigarette smoker 5.0 3.8-6.1 6.0 4.6 5.5 3.8 0.30
No regular physical activity 206  18.5-22.77 21.8 23.7 17.5 19.4 0.45
Pain under control 935 92.2-947 924 92.9 93.7 94.8 0.16
Good, very good, or excellent health 857 83.8-87.5 86.7 83.9 85.6 86.4 0.71
Dissatisfied with life 7.1 5.7-8.5 72 7.8 59 7.5 0.86
Experience limitations due to physical, mental, or emotional problems ~ 46.5  43.8-49.1 484 46.6 46.0 44.8 0.46
Cancer treatment was covered in part or full by health insurance 977  969-98.6 973 98.7 96.9 98.0 0.44
Participated in a clinical trial as part of cancer treatment 10.4 8.6-12.1 8.6 10.8 10.2 11.8 0.34
Received written survivorship care plan (including summary of both 404  37.0-439 346 39.1 43.5 43.0 0.025

cancer treatment and follow-up care)

Survivorship care plan: cancer treatment only 512  47.6-548 424 46.2 56.0 57.8 <0.001

Survivorship care plan: follow-up instructions only 68.2  65.0-71.3 65.5 73.3 64.7 69.7 0.88

Percentages are weighted to account for survey sample design and nonresponse and are age-adjusted to the Utah cancer survivor population

P-values for trend were computed using logistic regression

99.6), Fig. 2a. Hispanic survivors were significantly more
likely to have participated in a clinical trial as part of their
treatment (19.6%, CI 12.0, 27.3) than non-Hispanic white
survivors (9.5%, CI 7.8, 11.2, Fig. 2b). Thyroid cancer sur-
vivors were less likely to report clinical trial participation
(0.1%, C1 0.0, 0.4) than others, but we observed no other
differences across other cancer sites (results not shown).
Receipt of a survivorship care plan did not vary by sex, eth-
nicity, or education but was lower among younger survivors
under age 55 (29.5%, CI 22.6, 36.4) compared to survivors
55-64 (44.0%, C137.0, 51.0) and those aged 65-74 (48.7%,
CI 42.8, 54.7), Fig. 2c. Receipt of a survivorship care plan
did not vary by cancer site (results not shown).

Discussion

In this paper, we present results of an analysis of nine survi-
vorship indicators for a representative sample of Utah cancer
survivors. Overall, we found most survivors report their gen-
eral health is good, very good, or excellent, but many report
limitations. Further, our analysis demonstrates disparities
that warrant further investigation and targeted interventions.

Five percent of survivors reported being current smok-
ers, with a non-significant trend down to 3.8% in 2021. This
prevalence is lower than the estimated 12% of survivors
nationwide estimated to be current smokers in 2015 [19]
and is in keeping with the low prevalence of smoking in
Utah, estimated at 3.5% for the general population aged 65
and older Utah in 2020 [20]. However, consistent with prior
research on survivors [19, 21], we found younger survivors
had higher smoking prevalence than the older survivors.
Individuals with lower educational attainment, an indicator
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of socioeconomic disparity, were also more likely to be cur-
rent smokers. Twenty percent of survivors reported no regu-
lar physical activity, and this prevalence was even higher
among survivors with lower educational attainment. Reports
based on large cohorts have found that low physical activity
among cancer survivors is associated with poor outcomes
in several domains of health-related quality of life [22, 23].
The higher prevalence of smoking and physical inactivity
among survivors with lower education should be of concern
for those addressing health disparities. The implications of
compounding multiple poor health behaviors among survi-
vors who may also be at increased risk for financial instabil-
ity after cancer treatment [24] highlight the need for more
targeted interventions to improve health outcomes among
the cancer survivor population.

For health-related quality of life measures in the present
study, over 90% of survivors reported their pain is under
control. Cancer survivors are nearly twice as likely as those
without a prior cancer diagnosis to report experiencing
chronic pain [19], making effective pain control an issue of
particular relevance to this population. Overall health was
described as good, very good, or excellent by 85% of survi-
vors. This is consistent with reports from Utah cancer sur-
vivors from the 2009-2010 BRFSS survey [25]. However,
disparities were detected, with fewer Hispanic survivors
reporting good health. While the general Hispanic or Latino
population in the USA experiences less disease than the non-
Hispanic White population according to some metrics—e.g.,
a lower death rate and a lower prevalence of heart disease
and cancer—Hispanic or Latino individuals are almost
three times as likely to be uninsured [26]. Lack of insurance
coverage can prevent access to routine healthcare, with del-
eterious effects on health outcomes. For example, Hispanic
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Fig. 1 Percent of Utah cancer survivors who report being a current
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smoker (a), getting no regular physical activity (b), whose pain is
under control (c), who report good, very good, or excellent health (d),
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clinical trial as part of their cancer treatment (b), and who received
a survivorship care plan summarizing their treatment and follow-up
care instructions (c)

and Latino cancer patients are more likely to be diagnosed
at later stage disease for many cancers [27]. Hispanic and
Latino cancer survivors are also disproportionately affected
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by poor social determinants of health that significantly affect
access to care and overall health and well-being [28]. Such
disparities highlight the need for better interventions to
address upstream social determinants of health [29].

Few survivors (7%) are dissatisfied with life, but nearly
half experienced limitations due to their physical, mental, or
emotional health. Due to the nature of the survey question
used, we were unable to differentiate between these three
types of limitations or assess the extent to which physical
and mental health may be interrelated. Others have found
that physical disability is a key driver of psychological dis-
tress among cancer survivors [30]. In general, cancer sur-
vivors have been reported to be affected by worse health-
related quality of life, including mental health, physical
function and other domains, than comparable age peers
without a history of cancer [22, 31-34]. These limitations
can have far-reaching implications, with survivors reporting
physical or mental health limitations more likely to report
low incomes and being unemployed [35]. However, cancer
control programs face challenges in identifying appropriate
programs and interventions for cancer survivors, as accord-
ing to Healthy People 2030 [36], quality of life in cancer sur-
vivors is “a high-priority public health issue that does not yet
have evidence-based interventions developed to address it.”

Estimates for survivorship indicators related to health-
care services also varied across demographic subgroups.
Nearly 98% of survivors had at least some of the cost of
their cancer treatment covered by health insurance. This is
encouraging, but we did observe that individuals with lower
educational attainment were less likely to report health
insurance coverage for treatment. Employment changes and
treatment-related financial toxicity are substantial concerns
for cancer survivors [37]. Our findings that those with lower
educational attainment are more likely to lack insurance
coverage for treatment highlights the vulnerable position of
those who may not have access to health insurance through
employment in the USA. It is also important to recognize
that even insured cancer patients can have substantial out-
of-pocket costs that can negatively affect financial stability.
Using results from this survey, we recently demonstrated
how financial toxicity is a common experience after can-
cer treatment and is also associated with changes in car-
egivers’ employment status [38]. Medicaid expansion was
fully enacted in Utah in 2020, so lower-income survivors
may now have more avenues for health insurance coverage.
Future research should further ascertain the extent of out-
of-pocket costs and impacts on financial stability for cancer
survivors with varying insurance coverage.

About 10% of Utah cancer survivors reported participat-
ing in a clinical trial as part of their cancer treatment. A 2019
meta-analysis found 8% of cancer patients participated in a
trial [39]. The primary barriers to participation included the
lack of availability of trials at place of treatment and patients
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not meeting eligibility criteria. Our study included survivors
of all cancer sites and stages, many of whom may not have
been candidates for investigational treatments. Hispanic
survivors were more likely to report have participated in a
clinical trial than non-Hispanic white survivors. This con-
trasts with prior reports [40, 41] and is a potentially positive
development in addressing the longstanding underrepresen-
tation of Hispanic and Latino patients in clinical research.
While our findings do not necessarily imply that Hispanic
and Latino cancer patients are proportionally represented
in clinical trials in Utah, we do believe this result could be
reflective of targeted recruitment efforts in the state aimed at
improving the diversity of clinical trial participants.

We found that 40.4% of the survivors received a writ-
ten survivorship care plan containing both a summary of
cancer treatment and instructions for follow-up care. This
percentage is similar to findings from a survey of New Jersey
cancer survivors which found over half had not received a
survivorship care plan [42]. In 2009-2010, just under 30%
of Utah cancer survivors reported receiving a summary of
their cancer treatment [25]. However, our results varied
when examining the two components of the care plan sepa-
rately. Throughout all years of our study the proportion who
reported receiving instructions for follow-up care was higher
than the proportion who reported receiving a summary of
cancer treatment. This initial disparity in what types of infor-
mation survivors reported receiving in their care plans might
explain why we observed differences in trends across the
two survivorship care plan components over the course of
our study.

Similar to prior research [43], we found that younger sur-
vivors (under age 55) were less likely to report receiving a
care plan. This indicator was the only of those we exam-
ined that exhibited a significant change over the period of
the study, increasing from 34.6% in 2018 to 43.0% in 2021.
This is consistent with efforts of a variety of stakeholders
during this time to increase use of survivorship care plans.
These include a 2016 standard requiring facilities accred-
ited by the American College of Surgeons’ Commission on
Cancer to increase the use of survivorship care plans and
initiatives by the Utah Cancer Control Program and other
stakeholders to increase the use of these plans. However, in
2019 the Commission on Cancer reversed this requirement
[44]. There were a variety of barriers to implementation of
care plans [45]. Further, many expressed concerns that the
plans were not achieving their primary goals of engaging
patients and primary care providers in understanding treat-
ments received, risk of potential late effects, and recommen-
dations for screening [44]. These reported barriers to care
plan implementation, particularly a lack of resources avail-
able to implement care plans, could also in part explain why
we observed significant changes over time in implementa-
tion of one of the two components of the care plan summary.

This study is subject to limitations. Estimates of health
indicators in this study are based on self-report, which
could be subject to measurement error and social desir-
ability bias. However, self-report is the most widely used
strategy for obtaining information about many health
indicators. Further, the breadth of topics represented in
the survivorship indicators from the State Cancer Plan
prevented us from asking more detailed questions about
each topic. Thus, we were unable to ascertain the extent
of insurance coverage survivors had for their cancer treat-
ment or distinguish between physical, mental, or emotional
limitations survivors reported. Future studies that explore
each of these topics in more detail would be valuable. In
future surveys, we intend to inquire in more detail about
limitations experienced as a result of cancer and its treat-
ment. We also aim to further explore the costs incurred
during cancer treatment to assess their relationship to
financial toxicity. Also, given our study’s focus on sur-
vivors of all cancer sites, small numbers of participants
for many cancer sites limited our ability to explore site-
specific differences. Additionally, most of the Utah cancer
survivor population is non-Hispanic white, which prohib-
its us from producing reliable estimates for survivors iden-
tifying as any other race. Strengths of this study include
use of established measures of health indicators, a high
response rate, and a probability-based sample representing
the Utah cancer survivor population.

This study was the result of an innovative collaboration
between a central cancer registry and state cancer control
program. It demonstrates the utility of using a central reg-
istry [46], which provides a complete sample frame for
obtaining representative samples to assess survivors’ health
indicators. Results indicate that the cancer control program’s
efforts to increase the use of survivorship care plans was suc-
cessful. Further, our findings identify disparities, with smok-
ing, lack of physical activity, and access to health services
disproportionately affecting survivors with lower educa-
tional attainment and poorer overall health among Hispanic
survivors. Future surveys will continue to track health indi-
cators and also include new measures to address priorities
of the new State Cancer Plan that went into effect in 2021.

An increasing numbers of cancer patients are surviving
many years after diagnosis [1, 3]. National and state public
health programs recognize cancer survivors as a priority
population and routinely collected data are necessary to
monitor and address their unique needs [47, 48]. The pre-
sent study demonstrates that surveys conducted through
central cancer registries are a tool to obtain population-
based data, which can be useful for those seeking to evalu-
ate future interventions.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10552-023-01671-5.
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