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Abstract
The objective of this research was to determine if the engagement/participation in health promotion activities of cancer
survivors in the United States (US) changed between 2006 and 2015. We pooled two independent cross-sectional data of
cancer survivors using Medical Expenditure Panel Surveys from 2006 (N = 791; weighted N = 9,532,674) and 2015 (N = 1067;
weighted N = 15,744,959). Health promoting activities consisted of past year influenza immunization, routine physical ex-
amination, and dental visit. Self-care included maintaining normal weight, not smoking, and engagement in recommended
vigorous physical activity. We conducted unadjusted and adjusted logistic regression analyses to examine the change in en-
gagement in health promoting activities over time. We found rates of annual influenza immunization (66.8% vs 70.3%), dental
visit (71.8% vs 70.3%), and normal weight (33.9% vs 33.5%) did not change from 2006 to 2015. The percent with physical
examination (90.8% vs 93.8%; P = .03) and non-smokers increased (87.9% vs 91.2; P = .04). Between 2006 and 2015, despite
guidelines and recommendations for personalized cancer survivorship health plans, health promoting activities among cancer
survivors did not change significantly.
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Background

There is a positive trend in cancer survivorship in the United
States (US): 10 million in 2006;1 15.5 million in 2015;2 and
16.9 million currently. It is expected that by 2030, there will be
22.1 million Americans who will have survived cancer.3 While
improvements in cancer treatment have increased the number of
survivors, and guidelines for prevention, active monitoring, and
management plans should be in place for their future care, little
is known about the difference over time of survivors’ actual
healthcare engagement in health promotion activities post-
cancer treatment.4

The emphasis to have healthcare engagement post-cancer
treatment has been built upon the groundbreaking report From
Cancer Patient to Cancer Survivors: Lost in Transition.5 It
helped to create a movement for preventive care for cancer

survivors similar to health promotion activities (eg, exercise,
smoking, alcohol, diet) that have been associated with pre-
vention of noncommunicable diseases such as diabetes.5
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The importance of such ongoing health promoting activities
and preventive care has resulted in several national guideline-setting
organizations (such as the American Cancer Society (1), American
Society of Clinical Oncology, and the National Accreditation
Program for Breast Centers) to release guidelines for cancer sur-
vivorship. These contemporary guidelines address the unique
physical, psychosocial, and spiritual issues of active treatment phase,
post-treatment phase (ie, long-term effects), and late effects that may
occurmonths or years after treatment ends.6 They provide evidence-
based recommendations that were not previously available.

Long-term cancer survivorship care involves providing
specific health promotion activities for individuals in the
heterogeneous survivorship population in terms of any on-
going cancer treatment, post-cancer care, and managing co-
existing comorbidities.7,8 In particular, the specialists are to
focus upon preventive screenings, management of effects of
cancer therapies,9 and management of co-morbidities.

Additionally, within the previous decade, access to the
long-term cancer survivorship care was extended through the
Affordable Care Act (ACA) in 2010 where health insurance
was available to millions who previously did not have access.
With the access, it was possible to develop long-term cancer
survivorship care programs that supported coordinated, patient-
centered, cost-effective cancer care.10

Also, since 2010, improvements in access to information,
psychosocial support groups, and other resources have surged
through the evolution of the internet and the use of web pages
and applications (apps) for cell phones. Fox11 and Brenner
noted that 79% of caregivers had access to the internet, and of
those, 88% looked online for health information. The ex-
pansion of the internet and social media offer several health
promotion and disease prevention programs for cancer sur-
vivors such as e-EXCELS, a tool to support the needs of
survivors to promote their health,12 a cell phone app to promote
exercise among older cancer survivors,13 and an internet-based
way to complete cancer survivorship plans.14 There are many
additional information resources available such as the National
Cancer Institute (NCI) with its literature and downloadable
information, the National Coalition for Cancer Survivorship
(NCCS)’s Cancer Survival Toolbox, and the Lance Armstrong
Foundation (LIVESTRONG) which offers a wide variety of
information about cancer survivorship on its webpage and
through printed materials. All of these resources have emerged
over the past decade or so to support health and improve
healthcare navigation of the people who have survived cancer.

With the improvements in clinical therapies, clinical guidelines,
communication, and resources, it is important to determine if there has
been a change in engagement in health promotion activities among
people who have survived cancer. It would be expected that such
advances as identified abovewould lead to increasedpreventive service
utilization. Therefore, our primary objectivewas to assess the change of
engagement/participation in health promotion activities among adults
who have survived cancer in the US using data from a nationally
representative survey of non-institutionalized civilian household
members to examine changes in health care practices over time.

Methods and Design

Study Design

We used a cross-sectional cohort study design for this research.
We pooled 2 independent cross-sections (2006 and 2015) of a
nationally representative survey of non-institutionalized ci-
vilian population to analyze the change between the 2 periods of
time with respect to engagement in health promotion activities
among cancer survivors. This studywas reviewed and approved
as non-human subjects by the West Virginia University insti-
tutional review board # 2006045826.

Data Source

Data for this paper were retrieved from the Medical Expen-
diture Panel Survey (MEPS), a nationally representative survey
of the US non-institutionalized civilian population.15MEPS has
a household and an insurance component comprised of re-
sponses to large-scale surveys of families and individuals, their
medical providers (eg, doctors, hospitals, pharmacies, etc.), and
employers. The dataset has data on the specific health services
use, frequency of that use, the cost of services, and how they are
paid for, as well as data on the scope, and breadth of health
insurance held by the individual respondents. MEPS data are
used for evaluation of health care utilization, payment sources,
demographics, and information about minority health.

Analytical Sample

We restricted our analytical sample to: (1) adults (age ≥21
years); (2) with cancer; (3) alive during the observation period;
and (4) did not have any missing values on any of the health
promotion activities measures. We additionally excluded 3
individuals who did not have any preventive care during the
observation period. The final sample size consisted of 791
(2006) and 1067 (2015) adult cancer survivors.

Identification of Cancer Survivors

We defined cancer survivors as those who reported ever having
been diagnosed with cancer of any type by a physician or other
health professional using the survey question within MEPS. The
MEPS respondents can report a medical condition as part of their
healthcare utilization, disability days, or experiencing the con-
dition. These conditions are recorded “verbatim” and converted
to clinical classification codes (CCS) via the International
Classification of Diseases, 9th Edition (ICD9).We used the CCS
codes from 11 through 43 to identify cancer survivors.

Dependent Variables

The key dependent variables addressing health promotion
activities included health practices related to seeking access to
the healthcare system. The participants were queried as to if
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they had received an influenza immunization, dental exami-
nation, and medical examination within the past year. We
classified these as health promotion activities and dichoto-
mized them into categorical “yes, no” responses.

The key dependent variables addressing preventive, self-
management practices were also dichotomized into categorical
“yes, no” variables. These included maintaining a normal
weight; not smoking; and recommendations for being phys-
ically active with vigorous exercise. Also, an additive, con-
tinuous variable was created for the cumulative number of
preventive activities for the participant.

It should be noted that there was a change in the definition
of physical activity used by MEPS researchers between 2006
and 2015. The cut-point for being physically active was en-
dorsing at least 3 vigorous periods of physical activity per
week in 2006. The cut-point for being physically active was
endorsing at least 5 vigorous periods of physical activity in
2015. Although the results are reported, they should be used
with caution. This is recognized as a study limitation and is
addressed in the discussion section.

Key Independent Variable: MEPS Year 2006
Versus 2015

The key independent variable was time. Data from MEPS,
Year 2006 was compared with data from MEPS 2015 to
analyze changes over the 10-year period. This time period was
selected as a previously published study analyzed trends in
preventive care among cancer survivors during the period
between 2000 and 2004.16 The current report is an update that
analyzed changes in preventive care between 2006 and 2015;
year 2005 was not selected because MEPS follows individuals
for a total period of 2 years. As we are interested in 10-year
change, we focused on the period between 2006 and 2015.
Additionally, although later years (2016, 2017, and 2018) are
available, these years do not contain information on all the
variables that we used (eg, BMI, dental check, flu shot).17 The
interview year MEPS 2006 was used as the reference year for
the analyses.

Other Independent Variables

Other factors are known to influence engagement in health
promotion activities in patients with cancer based upon the
Krieger18 Ecosocial Theory. In the model, individuals are the
embodiment of their biological, societal, and lived experi-
ences with multiple interplays of exposure, susceptibility and
resistance based upon age, sex/gender inequality, race/ethnicity
inequality, class inequality, household/group/area influences,
and individual factors. Additional variables were based upon
published literature. The independent variables included age
(21–34 years; 35–44 years; 45–54 years; 55–64 years; 65–74
years; 75 years and older), sex (women/men), race/ethnicity
(non-Hispanic white/African Americans/Hispanics/other racial

minorities), marital status (married/widowed/separated and
divorced/never married), education (less than high school/high
school/some college/college), poverty status, health insurance
coverage (private/public/uninsured), multimorbidity (2 or more
conditions from a list of 17 conditions excluding cancer—
Goodman framework19), pain interference with normal activities
(little/none/moderate/severe/extreme) perceived physical (ex-
cellent and very good/good/fair and poor) and mental health
status (excellent and very good/good/fair and poor) and region
(northeast, Midwest, south, West). Additionally, other chronic
conditions are known to change the dynamics of health and
health care; therefore, the Goodman framework was used to
address these aspects of analysis. In the Goodman model,
changes in the dynamics of health care, disease distribution,
population growth patterns and similar risk factors are involved
in chronic conditions. The Goodman conceptual model applies
a standard classification scheme for chronic conditions to 5
national-level data systems19 where the coding system for
chronic conditions and data systems intersect are 20 conditions.
Therefore, multimorbidity (2 or more of the Goodman con-
ditions, excluding cancer) was included as an independent
variable.

Additional variables were based upon published literature
and epidemiological significance. The independent variables
included: age (21–34 years, 35–44 years, 45–54 years, 55–64
years, 65–74 years, 75 years and older); sex (women, men);
race/ethnicity (non-Hispanic white, non-Hispanic black, His-
panics, other racial minorities); marital status (married, wid-
owed, separated/divorced, never married); education (less than
high school, high school graduate, some college, college degree
and above); poverty status (poor, near poor, middle income,
high income); health insurance coverage (private, public, un-
insured); perceived physical (excellent/very good, good/fair,
poor); mental health status (excellent/very good, good/fair,
poor); level of pain interference in normal activities (none,
little, moderate, severe, extreme); and, region (Northeast,
Midwest, South, West).

Statistical Analyses

As MEPS involve complex survey design with clustering,
strata and weights, all statistical analyses were conducted with
SAS survey procedures. We conducted used Rao-Scott chi-
square tests to examine the subgroup differences between
2006 and 2015 by not only patient characteristics but also
health promotion activities. Further, we conducted separate
multivariable logistic regressions for each of the binary de-
pendent variables including normal weight; being physically
active; not smoking; influenza immunization within the past
year, routine physical examination within the past year, and
dental visit within the past year. In these regressions, we
controlled for age, sex, race/ethnicity, marital status, education,
poverty status, health insurance coverage, multimorbidity,
perceived physical and mental health, pain interference with
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Table 1. Profile of Adult (≥21years) Cancer Survivors in 2006 and 2015 Medical Expenditure Panel Survey, 2006 and 2015.

ALL

2006 2015

Chi-square Prob

N Wt. N Wt % N Wt. N Wt. %

791 9 532 674 100.0 1067 15,744,959 100.0

Sex
Female 427 5,031,877 52.8 586 8,559,475 54.4 .401 .526
Male 364 4,500,797 47.2 481 7,185,484 45.6

Age in years
21–34 38 516,247 5.4 27 334,476 2.1 20.516 .000
35–44 61 763,325 8.0 61 837,447 5.3
45–54 119 1,375,654 14.4 132 1,885,900 12.0
55–64 168 2,075,991 21.8 240 3,637,446 23.1
65–74 189 2,211,759 23.2 304 4,395,447 27.9
75, and older 216 2,589,697 27.2 303 4,654,242 29.6

Race/ethnicity
Non-Hispanic white 633 8,360,173 87.7 750 13,349,144 84.8 5.449 .142
Non-Hispanic black 75 481,156 5.0 126 829,784 5.3
Hispanic 56 365,431 3.8 131 906,575 5.8
Other 27 325,914 3.4 60 659,456 4.2

Marital status
Married 484 6,226,308 65.3 623 10,335,794 65.6 2.018 .569
Widowed 129 1,422,555 14.9 166 2,055,610 13.1
Sep/Div 110 1,124,280 11.8 174 2,122,240 13.5
Never married 68 759,531 8.0 104 1,231,315 7.8

Education
LT HS 146 1,250,465 13.1 130 1,291,416 8.2 14.730 .005
HS 236 2,775,671 29.1 318 4,310,551 27.4
Some college 174 2,099,819 22.0 273 4,145,777 26.3
College and above 232 3,371,823 35.4 342 5,969,804 37.9

Poverty status
Poor 94 646,241 6.8 141 1,112,689 7.1 3.703 .295
Near poor 140 1,289,977 13.5 202 2,633,212 16.7
Middle income 209 2,558,204 26.8 303 4,238,075 26.9
High income 348 5,038,252 52.9 421 7,760,983 49.3

Health insurance
Private 526 7,122,024 74.7 661 10,943,955 69.5 32.036 .000
Public 228 2,049,002 21.5 386 4,670,459 29.7
Uninsured 37 361,648 3.8 20 130,545 0.8

Multimorbidity
Yes 518 6,051,373 63.5 761 11,175,483 71.0 9.657 .002
No 273 3,481,302 36.5 306 4,569,477 29.0

Perceived health
Excellent/very good 301 4,144,398 43.5 430 7,306,992 46.4 1.119 .571
Good 268 3,236,555 34.0 346 5,059,137 32.1
Fair/poor 222 2,151,722 22.6 291 3,378,831 21.5

Perceived mental health
Excellent/very good 444 5,774,977 60.6 596 9,624,604 61.1 4.700 .095
Good 245 2,699,220 28.3 346 4,868,216 30.9
Fair/poor 102 1,058,478 11.1 125 1,252,139 8.0

Pain interference

(continued)
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normal activities and region. In regression models of health
promotion activities (influenza immunization, physical exam-
ination and dental visit), we also included (body mass index
categories (underweight or normal/overweight/obese), physical
activity (3x or 5 times a week/other), and current smoking (yes/
no) as independent variables.

Results

The eligible samples sizes from the MEPS data were
N=9,532,674 in 2006 and N=15,744,959. The 2006 sample as
compared with the 2015 sample had fewer people over age 65
years (50.4 vs 57.5%) fewer people with a college education or
above (35.4 vs 37.9%), fewer people with multimorbidity (63.5
vs 71.0%), and more people who were uninsured (3.8 vs .8%
uninsured). A detailed description of the samples is presented in
Table 1 by year (2006 vs 2015)

Unadjusted Analyses: Health Promotion
Activities Engagement/Participation

Weighted percentages of health promotion activity engagement/
participation in 2006 and 2015 are summarized in Table 2. Rates
of annual influenza immunization (66.8% vs 70.3%), dental visit
(71.8% vs 70.3%), and normal weight (33.9% vs 33.5%) did not
change from 2006 to 2015. Between 2006 and 2015, the percent
with physical examination (90.8% vs 93.8%; P = .03) and non-
smokers increased (87.9% vs 91.2; P = .04). Physical activity
was 54.0% vs 47.1%; P = .013; however, the change in defi-
nitions between the 2 years indicates that these results should be
interpreted with caution. Unadjusted odds ratios (UORs) and

95% confidence intervals (CIs) indicated that cancer survivors in
2015 (Table 3) were significantly less likely to report physical
activity (UOR = .76; 95% CI = .61, .94 P = .0128), more likely
to report being non-smoker (UOR= 1.47, 95% CI = 1.01, 2.14
P = .0457) and more likely to report routine physical activity
(UOR = 1.55, 95% CI = 1.04, 2.31 P = .0310).

Adjusted Analyses: Health Promotion Engagement
Over Time

In fully adjusted logistic regression models (Table 3), cancer
survivors in 2015 were significantly less likely to report physical
activity (AOR = .68; 95% CI = .54, .86 P = .0012). None of the
other health promotion activity engagement/participation were
significantly different between the two years.

Discussion

There have been many advancements in cancer care between
2006 and 2015, including the roll-out of the Affordable Care
Act. It was hoped that this major advancement in healthcare
access in particular, and post-cancer plans would have resulted
in positive changes on the engagement/participation in health
promotion activities. Using data from a nationally represen-
tative data set, MEPS, we found that the engagement/
participation in health promotion activities remained rela-
tively stable over the 10-year period. Although there was a
reported decline and, in fact, physical activity rates declined.

Having an influenza immunization changed from 66.8% in
2006 to 70.3% in 2015. Healthy People 2020 set a goal of
38.1% of noninstitutionalized adults 18 years and older to

Table 1. (continued)

ALL

2006 2015

Chi-square Prob

N Wt. N Wt % N Wt. N Wt. %

791 9 532 674 100.0 1067 15,744,959 100.0

None 254 3,337,389 35.0 379 6,040,045 38.4 8.914 .113
Little 232 2,872,381 30.1 295 4,316,837 27.4
Moderate 143 1,698,669 17.8 147 2,281,796 14.5
Severe 119 1,209,400 12.7 181 2,317,454 14.7
Extreme 36 326,457 3.4 56 721,255 4.6

Region
Northeast 133 1,920,721 20.1 189 3,094,201 19.7 2.223 .527
Midwest 176 2,051,526 21.5 244 3,905,372 24.8
South 310 3,683,045 38.6 395 5,570,809 35.4
West 172 1,877,382 19.7 239 3,174,577 20.2

Note: Based on 1681 participants from 2006 (N = 791) and 2015 (N = 1067) Medical Expenditure Panel Survey, who were 21 years or older, diagnosed with
cancer, alive during the observation period, did not have any missing values in health promotion activities.
Numbers may not add to total for education and pain interference with normal activities due to missing data. Group differences between 2006 and 2015 were
tested with Rao-Scott chi-square tests.
N, number; Wt, weighted; Prob, probability listed as the P-value; AA, African American; Sep/Div, separated or divorced; LT HS, less than high school; HS, high
school graduate.
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receive the vaccine.20 Having nearly double the goal percentage
in both years indicates the importance that healthcare providers
have in increasing the influenza vaccination rates for cancer
survivors.21,22 One access advancement for the vaccinations is
the availability of the vaccines from community pharmacists.23

This benefit is particularly important for those at risk for severe
illness and/or complications from the flu, including cancer
survivors.24 In light of the number of US residents who report
being anti-vaccination (approximately 9-10%), and the number
who have eschewed the life-saving COVID-19 vaccinations
despite ongoing public service announcements (approximately
30%), having a near 70% of cancer survivors with influenza
vaccination level in both years is remarkable. Nevertheless,
some may have thought that with the implementation of
the ACA and the related Medicaid expansions which pay
for the influenza vaccination that there would have been
greater use.25 It has been found that the individual needs to

have continuous coverage to see the benefits (ie, pre-
ventive care and cancer screening) of having insurance
under the ACA.26

The 2006 IOM report27 sets forth recommendation to help
survivors face the late and long-term effects of treatment and
to guide them on the necessary preventive and follow-up care,
including survivorship care plans (SCPs).28 However, re-
searchers have found that primary care providers had limited
knowledge of cancer sequalae to develop these plans with their
patients.29 In fact, less than 25% of cancer programs even use
SCPs.30 A recent meta-analysis and systematic review of SCPs
concluded that they do not improve patient outcomes.31 We do
not know if persons in our study had SCPs, but even if they did,
the results would tend to the null (not have impacted outcomes).
This may be a factor in not having greater engagement/
participation in health promotion activities or self-management
behaviors in our study.

Table 2. Health Promotion Activities in 2006 and 2015 Adult (age >21 years) Cancer Survivors Medical Expenditure Panel Survey, 2006 and
2015.

ALL

2006 2015

Chi-sq Prob

N Wt. N Wt. % N Wt. N Wt. %

791 9 532 674 100.0 1067 15,744,959 100.0

Normal weight
Yes 254 3,227,737 33.9 338 5,271,700 33.5 .019 .890
No 537 6,304,937 66.1 729 10,473,260 66.5

Recommended vigorous exercise 3x or 5x/Week
Yes 408 5,138,217 54.0 469 7,419,515 47.1 6.236 .013
No 382 4,380,567 46.0 598 8,325,445 52.9

Nonsmoker
Yes 691 8,382,388 87.9 962 14,398,637 91.4 4.120 .042
No 100 1,150,286 12.1 105 1,346,322 8.6

Influenza immunization within the past year
Yes 520 6,365,079 66.8 743 11,064,283 70.3 1.928 .165
No 271 3,167,595 33.2 324 4,680,676 29.7

Routine physical examination
Yes 656 7,827,364 90.8 975 14,331,810 93.8 4.701 .030
No 61 794,492 9.2 59 939,271 6.2

Dental visit within the past year
Yes 511 6,840,104 71.8 704 11,072,585 70.3 .341 .559
No 280 2,692,570 28.2 363 4,672,374 29.7

Number of health promotion activities
1 30 346,708 3.6 22 322,912 2.1 6.131 .294
2 79 710,196 7.5 107 1,310,871 8.3
3 203 2,258,182 23.7 244 3,382,688 21.5
4 216 2,717,680 28.5 338 4,887,212 31.0
5 199 2,630,929 27.6 265 4,130,691 26.2
6 64 868,979 9.1 91 1,710,585 10.9

Note: Based on 1681 participants from 2006 (N = 791) and 2015 (N = 1067) Medical Expenditure Panel Survey, who were 21 years or older, diagnosed with
cancer, alive during the observation period, did not have any missing values in health promotion activities. Numbers may not add to total for education and pain
interference with normal activities due to missing data. Differences in health promotion activities between 2006 and 2015 were tested with Rao-Scott chi-square
tests.
Recommended Vigorous Exercise was defined as 3 or more times per week in data to 2006, and was defined as 5 or more times per week after 2006.
Abbreviations: N, number; Wt, weighted; Prob, probability listed as the P-value.
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Other reasons for the lack of engagement/participation in
health promotion activities may include the lack of health
policies for preventive care to support wellness. Only 10% of
increased survival is attributable to medical care, while 40% is
due to behavioral changes.32 The lack of health policies is
problematic on the individual level as well as the population
level. Nearly 95% of the trillion dollars the US spends on
health is for medical care services, while only 5% is for
population-based strategies to support preventive health.32 As
our study shows, more attention is needed to support pre-
ventive health (ie, health promotion activities) and address the
whole health model.

Consistent with a prior study,33 we observed that as of
2015, 52.9% of cancer survivors did not engage in physical
activity 5 times a week for 30 minutes. There was a hope that
messaging about the importance of exercising for cancer
survivors would have resulted in greater participation.34 The
results of the study, a decline in physical activity, should be
considered with caution as there was a change in the defi-
nitions and recommendations for physical activity between
2006 and 2015. In 2006, MEPS investigators defined physical
activity as engaging in physical activity 3 times a week for 30
minutes, but in 2008 the guidelines changed to recommend
vigorous physical activity 5 times a week for 30 minutes.35

Nevertheless, our findings suggest that cancer survivors are
not engaging in physical activity at the recommended levels.
This is despite the implementation of SCPs and the abundance
of national health messaging about the importance of exer-
cise.33 In all these programs, policies, and messages, the focus
has always been on the individual. Based on intervention
studies, we speculate that perhaps system changes need to
occur for the cancer survivors to change their life-style ac-
tivities. Clarke et al suggest that, particularly for those of racial
and ethnic minorities, interventions that focus not only on the
individual but also the systems encourage preventive be-
havior.36 Systems-based approaches can include green spaces
to walk, walking-friendly communities, and community-
based activities (eg, events in which people come together
to make exercise more regular throughout the year), in ad-
dition to a systems approach to support caregivers to guide
appropriate physical exercise.37

We also note the increased presence of multimorbidity of
the cancer survivors in 2015 compared to 2006. These dif-
ferences are partially explained by changes in the ways of
capturing chronic conditions (eg, arthritis). Additionally, mul-
timorbidity creates a situation of competing demands, and often
the focus is on conditions that are dominant.38,39 Until recently,
and in just one study,40 themajority of current clinical guidelines

Table 3. Unadjusted (UOR) and Adjusted Odds Ratios (AOR) of Observation Year from Separate Logistic Regressions on Health Promotion
Activities Adult (age ≥21 years) Cancer Survivors Medical Expenditure Panel Survey, 2006 and 2015.

Unadjusted models Fully-adjusted models

UOR 95% CI Prob AOR 95% CI Prob

Normal weight
Year 2015 .98 [ .77, 1.25] .8896 1.00 [ .78, 1.28] .9753
Year 2006 (reference)

Recommended vigorous physical activity
Year 2015 .76 [ .61, .94] .0128 .68 [ .54, .86] .0012
Year 2006 (reference)

Non-smoker
Year 2015 1.47 [ 1.01, 2.14] .0457 1.21 [ .81, 1.80] .3566
Year 2006 (reference)

Influenza immunization within the past year
Year 2015 1.18 [ .94, 1.48] .1601 .97 [ .75, 1.25] .8051
Year 2006 (reference)

Routine physical examination within the past year
Year 2015 1.55 [ 1.04, 2.31] .0310 1.40 [ .95, 2.07] .0873
Year 2006 (reference)

Dental visit within the past Year
Year 2015 .93 [ .74, 1.18] .5726 .82 [ .62, 1.09] .1697
Year 2006 (reference)

Note: Based on 1681 participants from 2006 (N = 791) and 2015 (N = 1067) Medical Expenditure Panel Survey, who were 21 years or older, diagnosed with
cancer, alive during the observation period, did not have any missing values in health promotion activities. Fully adjusted models controlled for sex, age, race/
ethnicity, marital status, education, poverty status, health insurance coverage, multimorbidity, perceived physical and mental health, pain interference with
normal activities, and region. In health promotion activities (influenza immunization, physical examination and dental visit) we additionally included self-
management practices as independent variables.
Recommended Vigorous Exercise was defined as 3 or more times per week in data to 2006, and was defined as 5 or more times per week after 2010.
Abbreviations: UOR, unadjusted odds ratio; AOR, adjusted odds ratio; CI, confidence interval; Prob, probability listed as the P-value.
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focus on individuals with a single disease such as diabetes or
cancer, not on those with multimorbidities.40,41 Even today,
clinical guidelines are needed for cancer survivors with multi-
morbidities. The system needs to shift from a “disease-specific”
oriented system to “whole-person” system.

Consistent with other studies, we also found an increase in
the overall age of the cancer survivor. Researchers indicate
that there have been improvements in early diagnosis and
treatment of cancer and therefore an increase in age of cancer
survivors. This is an important finding as it emphasizes the
need to provide care for the older cancer survivor to ensure
they engage in health promotion activities. One hopeful note is
that older cancer survivors are more likely to engage in these
activities than other older adults.21

Our findings do seem provide indirect evidence of a
“gateway hypothesis.” In the gateway hypothesis, engaging in
one healthful behavior is more likely to lead to engagement of
another healthful behavior—if a person is physically active, he
or she may be more likely to eat more healthfully42 which may
lead to maintaining normal weight, etc. In our study, few of the
cancer survivors had at least one health promotion activity,
which we identify as a gateway problem. This suggests that it
important to understand what is preventing an individual from
doing one behavior, to give opportunity for other behavioral
interventions to become more likely to succeed.

Limitations

There are several limitations to this study that need to be noted.
First, the study was cross-sectional using self-reported data.
Because of the way the question was asked about having
cancer, we were not able to distinguish between cancer sur-
vivors in treatment and in remission. We also have the lim-
itation of the change of definition of physical activity/exercise
between 2006 and 2015.

Despite these limitations, we did use a large nationally
representative dataset, MEPS, and considered a comprehen-
sive list of services as well as factors associated with health
promotion activities. Our study shows cancer survivors are
still not adequately engaging in health promotion activities. It
would be important for providers to continue to emphasize
messages around health promotion activities, including the
benefits of physical activity for cancer survivors.

Clinical Implications

We found there remains a need to improve engagement/
participation of cancer survivors in health promotion activi-
ties. There was little change in these important aspects of
improving the quality of life.
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