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Purpose/Objectives: To describe health behaviors of cancer survivors
by cancer diagnosis and to compare them to people without a personal
or family cancer history.

Design: Cross-sectional secondary data analysis.

Setting: A national, list-assisted telephone survey using random-digit
dialing of U.S. adults about use of cancer-related information and cancer
beliefs.

Sample: 619 cancer survivors and 2,141 participants without a his-
tory of cancer from the original 6,369 Health Information National Trends
Survey (HINTS) respondents.

Methods: Using the National Cancer Institute’s 2003 HINTS, further
analyses were conducted.

Main Research Variables: Cancer history, current smoking, fruit and
vegetable consumption, physical activity, and body mass index (BMI).

Findings: When controlling for demographic variables, no differences
were found in self-reported health behaviors between survivors and those
without cancer: 22.5% of survivors and 18.4% of those without cancer
were current smokers, 18% of survivors and 14.9% of those without
cancer consumed at least five fruits or vegetables per day, 45.3% of
survivors and 53% of those without cancer were physically active at
least weekly, and 58% of survivors and 54.9% of those without cancer
were overweight or obese (i.e., BMI > 25). Only 7.4% of survivors and
6.4% of participants without cancer reported positively on all three health
behaviors and had a healthy or normal weight.

Conclusions: Survivors did not have different health behaviors when
compared to participants without a history of cancer. Neither group met
the American Cancer Society or Healthy People 2010 objectives for these
behaviors. Adoption of healthy lifestyle behaviors should be addressed
in cancer survivors.

Implications for Nursing: Cancer survivors need to be assessed for
current smoking, dietary habits, physical activity, and weight. Informa-
tion and resources should be made available, if needed, to promote the
adoption of healthy lifestyle behaviors.

treatment of cancer since the 1950s, leading to a grow-

ing population of cancer survivors (American Cancer
Society, 2007; Edwards et al., 2005). The United States has
more than 10 million cancer survivors, representing 3.5% of
the population; this number is expected to grow dramatically as
the U.S. population ages (Institute of Medicine, 2006; National
Cancer Institute, 2005). Although they are living longer, cancer
survivors are not as healthy as the general population (Gotay &
Muraoka, 1998; Hewitt, Breen, & Devesa, 1999; Yabroff, Law-
rence, Clauser, Davis, & Brown, 2004). In addition to long-term
and late effects of cancer and its treatment, more than 10% of
new cancers are diagnosed in survivors, and they face increased
risk for weight gain, cardiovascular disease, diabetes, and osteo-
porosis (Demark-Wahnefried, Aziz, Rowland, & Pinto, 2005;

T remendous progress has been made in the diagnosis and

Key Points . . .

» More than 10 million cancer survivors are living in the United
States, representing 3.5% of the U.S. population. This group is
expected to grow dramatically as baby boomers age.

» Cancer survivors have poorer health than the general popula-
tion and are at higher risk for developing second cancers.

» Cancer survivors do not differ from the general population in
their rates of smoking, eating fruits and vegetables, engaging
in regular physical activity, or maintaining a healthy or normal
weight. Only 7.4% of the cancer survivors and 6.4% of partici-
pants in the control group without cancer reported positively on
all three health behaviors and had a healthy or normal weight.

» Neither group met the American Cancer Society or Healthy
People 2010 objectives for smoking, eating fruits and vegetables,
engaging in regular physical activity, or maintaining a healthy or
normal weight. Adoption of healthy lifestyle behaviors should be
addressed by nurses when caring for cancer survivors.
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Institute of Medicine; National Cancer Institute, 2005). Cancer
survivors also are more likely than the general population to
report poorer health and experience a greater burden, including
limitations in activities of daily living, psychologic functioning,
and ability to work (Baker, Denniston, Smith, & West, 2005;
Hewitt, Rowland, & Yancik, 2003; Nord, Mykletun, Thorsen,
Bjoro, & Fossa, 2005; Yabroff et al.).

Tobacco use, poor diet, physical inactivity, and obesity have
been linked to the incidence and mortality of a number of
cancers. Estimates suggest that more than half of U.S. cancer
deaths are caused by behaviors such as smoking (30%), poor
dietary choices and obesity (25%—30%), and physical inactiv-
ity (varies by cancer type) (National Cancer Institute, 2006).
Those health behaviors also contribute to the development of
cardiovascular disease and diabetes, which, along with can-
cer, are the leading causes of death in the United States (Eyre
et al., 2004; Mokdad, Marks, Stroup, & Gerberding, 2004;
Olshansky et al., 2005).

Healthcare professionals and survivors alike have sug-
gested that the cancer experience provides a “teachable
moment” where a cancer survivor may be motivated to
assess and change behaviors to promote a healthy lifestyle
(Brown et al., 2003; Demark-Wahnefried, Aziz, et al., 2005;
Demark-Wahnefried, Peterson, McBride, Lipkus, & Clipp,
2000; Demark-Wahnefried, Werner, et al., 2005). The health
behaviors of cancer survivors have been evaluated in a num-
ber of studies, many of which show that health behaviors
improved after a diagnosis of cancer. Reductions in tobacco
use and better diet have been documented, although in many
instances physical activity declined (Blanchard et al., 2003,
2004; Coups & Ostroff, 2005; Lindsey, Waltman, Gross, Ott,
& Twiss, 2004; Mullens, McCaul, Erickson, & Sandgren,
2004; Patterson et al., 2003; Satia et al., 2004). None of the
cited studies documented attainment of all of the American
Cancer Society guidelines (2006) regarding smoking, fruit
and vegetable intake, level of physical activity, or weight
(see Table 1).

Theoretical Framework

The Health Belief Model (HBM) framework was the best
fit to guide the selection of variables to be explored in this
study (Janz, Champion, & Strecher, 2002). The HBM posits
that people will take action to prevent, screen for, or control
their health conditions if they believe that (a) they are sus-
ceptible to the condition (susceptibility), (b) the condition
would have serious consequences (seriousness), (c) taking
a course of action has benefit (benefits), (d) the benefits are
greater than the barriers for taking action (barriers), and
(e) they are able to perform the action to control the illness
(self-efficacy) (Janz et al.; Strecher, DeVellis, Becker, &
Rosenstock, 1986). According to the HBM, cancer survi-
vors would be expected to take actions to promote their
health based on their cancer experience that may influence
perceived seriousness, susceptibility, benefits, barriers, and
self-efficacy.

Purpose

The purpose of the present study is to describe and compare
knowledge, beliefs, and health behaviors of cancer survivors
and those without a cancer history and to explore differences

among groups of survivors by cancer type. Specific research

questions are

e What are the knowledge, beliefs, and health behaviors re-
garding smoking, fruit and vegetable consumption, physical
activity, and body mass index (BMI) of cancer survivors
when compared to a group without a personal or family
history of cancer?

* What are the health behaviors and BMI of survivors by
cancer diagnosis?

Methods

This was a cross-sectional study using a national list-as-
sisted random-digit—dial telephone survey about the public’s
use of cancer-related information and other cancer-related be-
liefs and behaviors (National Cancer Institute, 2003; Nelson et
al., 2004). Findings related to cancer screening and informa-
tion-seeking behaviors are reported elsewhere (Mayer, Terrin,
Kreps, et al., 2007; Mayer, Terrin, Menon, et al., 2007).

Measures and Procedures

The National Cancer Institute’s Health Information Na-
tional Trends Survey (HINTS) consists of 148 questions on
cancer communication (35 items), cancer history and general
cancer knowledge (16 items), cancer-specific personal risk
and screening (54 items), risk behaviors (29 items), and health
status and demographics (14 items) (National Cancer Institute,
2003; Nelson et al., 2004). The survey is available in English
and Spanish on the HINTS Web site (National Cancer Insti-
tute, n.d.). Only questions relevant to the research questions
were used in the analysis.

After obtaining an exemption from the Tufts-New England
Medical Center and University of Utah institutional review
boards, the researchers collected HINTS data from October
2002-May 2003 following best practices identified by the
American Association for Public Opinion Research (2006)
and obtained a final sample of 6,369 (Nelson et al., 2004).
Special efforts were made to oversample African Americans
and Hispanics or Latinos, groups traditionally underrepre-
sented in national surveys. Telephone interviews lasted an
average of 30 minutes. After obtaining institutional review
board exemption and registering for access at the National
Cancer Institute, researchers obtained the HINTS I SAS files
and codebooks from the HINTS Web site (National Cancer
Institute, n.d.) for the secondary data analysis.

Sample

Of the 6,369 evaluable survey participants, 619 (9.7%)
identified themselves as having had cancer, although the
stage of cancer and type of treatment were not ascertained.
An additional 143 participants identified themselves as hav-
ing nonmelanoma skin cancer, and they were not included in
the analysis. Of the 619 survivors, 68% reported having one
of seven types of cancer: breast cancer (n = 119), cervical
cancer (n = 94), prostate cancer (n = 62), melanoma (n = 61),
colorectal cancer (n = 49), and endometrial cancer (n = 39).
The other 32% reported ovarian cancer (n = 23), lymphoma
(n =21), head and neck cancer (n = 19), thyroid cancer (n =
16), lung cancer (n = 16), bladder cancer (n = 14), kidney
cancer (n = 9), stomach cancer (n = 6), leukemias (n = 5),
pancreatic cancer (n = 2), bone cancer (n = 10), and other (n =
48) types of cancer. In addition, 59 (9.5%) of the survivors
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Table 1. American Cancer Society (ACS) and Healthy People 2010 Goals and 2003 U.S. Population Prevalence Rates

Health Behavior

U.S. Prevalence Rates

ACS (n.d.) 2015 Objectives

Healthy People 2010 (n.d.) Goals

Smoking or tobacco
use

Fruit and vegetable
consumption

Physical activity

21.7% currently smoke.
25.2% are former smokers.
52.1% never smoked.

22.6% of adults consume at least five fruits
or vegetables per day.

76.9% have been physically active in the
past month.

47.2% meet guidelines for moderate physi-
cal activity.

12% of adults use tobacco products.

75% of adults follow ACS guidelines for
fruit and vegetable consumption (eat at
least five servings per day).

60% of adults follow ACS guidelines for
physical activity to engage in moderate
activity (at least 30 minutes of moderate
activity at least five days per week).

12% of adults smoke cigarettes.

No goal has been established by Healthy
People 2010. ACS has a current goal of at
least five per day.

Increase the proportion of adults who
engage in vigorous physical activity three
or more days per week for 20 or more
minutes per occasion to 30%.

23% of adults engage in vigorous physical
activity three or more days per week
for 20 or more minutes per occasion
(ACS, n.d.).

40% of adults engage in no leisure-time
physical activity (ACS, n.d.).

Weight (body mass
index [BMI])

39.2% are healthy or normal weight (BMI =
18.5-25).

35.7% are overweight (BMI > 25).

23% are obese (BMI > 30).

Maintain a healthy or normal weight.
Lose weight if overweight or obese.

Reduce the proportion of adults who en-
gage in no leisure-time physical activity
t0 20%.

60% of adults are at a healthy or normal
weight.
15% of adults are obese.

Note. Based on information from Centers for Disease Control and Prevention, 2007a, 2007b.

reported having more than one type of cancer. Other survey
participants who did not report a personal or family history of
cancer (33.6%, n = 2,141) served as the control group.

Statistical Analysis

Replicate weights, provided by the National Cancer Insti-
tute, were used to compute jackknife variance estimations,
to adjust for nonresponse, and to calibrate or weight for gen-
der, age, race or ethnicity, and education to allow for mean
population estimates (Rizzo, 2003). All sample sizes are
reported as unweighted and all percentages are reported as
weighted, which allow for the sample data to be adjusted for
and be representative of U.S. population estimates. Descrip-
tive statistics were calculated for responses related to health
knowledge, beliefs, behaviors, and demographic variables for
the survivor and no history of cancer groups as well as for any
type of cancer that had at least 30 respondents. Categorical
data were analyzed using cross-tabulations, and chi-square
and continuous data were analyzed using means and t tests in
the univariate analyses.

The health behaviors evaluated in the present study were de-
fined as currently smoking (yes or no), daily intake of at least
five fruits or vegetables (yes or no), at least weekly physical
activity working out long enough to work up a sweat (yes
or no), and BMI (weight [Ib)/[height (in)]* x 703). Patients
were classified according to BMI as underweight (BMI < 18),
healthy or normal weight (BMI 18 to < 25), overweight (BMI
25 to < 30), or obese (BMI > 30) (Centers for Disease Control
and Prevention, 2006; Keys, Fidanza, Karvonen, Kimura, &
Taylor, 1972). To evaluate whether having had cancer was a
predictor of current smoking, eating fruits or vegetables, or
physical activity, separate logistic regression analyses were
performed for each behavior. Each health behavior (yes or
no) was the dependent variable, and cancer status (yes or no)
was the independent variable. Other covariates associated with

having had cancer in the univariate analyses (i.e., covariates
with p < 0.10) were controlled for and included age (younger
than 65 or 65 or older), gender, race or ethnicity (Caucasian,
African American, other), marital status (married or not mar-
ried), education (less than high school, completed high school,
or more than high school), employment status (employed or
unemployed), regular healthcare provider (yes or no), and
health insurance (yes or no). Variables that were not signifi-
cant were then dropped from the model in stages until all the
variables were significant in the final model. SAS® version
9.0 (SAS Institute) and SUDAAN SAS Callable version 9.1
(RTI International) were used for all analyses. Significant p
values (p < 0.05) are reported.

Results
Study Sample

When demographic variables were compared between the
group without a history of cancer and survivors, a number of
significant differences were found, including age, gender, em-
ployment, marital status, race or ethnicity, healthcare access,
and general health status (see Table 2). The demographics by
cancer diagnosis (breast, cervical, prostate, melanoma, colorec-
tal, endometrial, and more than one cancer) also are reported.

No significant differences were found between the group
without cancer and survivors when the three health behaviors
(not smoking, eating at least five fruits or vegetables per day,
and physical activity) were summed. The majority practiced one
or two of the three behaviors (82% for those without cancer and
79% for survivors), but few practiced all three health behaviors
(6.5% for those without cancer and 7.4% for survivors).

Smoking

No significant differences were found in the proportion of
current smokers between the groups—18.4% of those without
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Table 2. Demographics of Participants Without Cancer and Survivors by Cancer Diagnosis?

No Cancer Survivors (all)  Breast Cervical  Prostate  Melanoma Colorectal Endometrial > One Cancer
(N=2,141) (N=619) (N=119) (N=94) (N =62) (N=61) (N =49) (N =39) (N =59)

Characteristic X X X X X X X X X
Age (years) 42.0 58.0 64.0 44.0 71.0 61.0 63.0 54.0 62.0
Years since diagnosis - 11.0 11.6 15.3 6.3 1.3 8.4 15.0 17.0
Characteristic n % n % n % n % n % n % n % n % n %
Male gender 981 551 179 345 - - - - 62 100.0 32 569 14 427 - - 17 324
Employment

Employed 1285 622 228 394 42 372 52 575 14 298 25 500 13 415 11 209 14 263

Retired 295 118 237 353 53 496 11 97 40 618 31 417 23 427 13 280 28 443
Married 1,148 614 309 657 49 564 47 656 38 818 38 744 19 64.1 11 337 27 6441
Race or ethnicity

White 1236 619 48 811 93 756 67 794 46 827 58 958 40 916 31 742 47 849

Black 273 113 48 85 13 114 10 80 4 51 - - 1 08 23.1 5 66

Hispanic 395 190 32 47 5 61 10 79 1 34 1 08 3 76 - - 2 19

All others 128 78 30 57 7 68 6 47 4 91 1 35 - - 1 28 3 66
Education

Less than high school 331 207 74 182 13 187 11 13.0 10 25.0 8 171 4 120 5 134 8 216

High school 619 321 207 382 40 376 38 506 16 286 11 187 15 389 16 566 18 344

More than high school 1,100 472 321 437 65 437 44 364 31 463 42 643 26 491 17 300 30 439
Income ($)

< 25,000 604 265 215 324 45 386 39 401 16 226 12 197 17 223 12 308 24 444

25,000 to < 35,000 275 123 81 125 14 104 15 179 11 221 5 53 4 75 7 122 8 11.0

35,000 to < 50,000 307 137 83 156 13 142 16 186 12 208 14 243 6 291 5 124 4 6.0

50,000-75,000 291 144 74 115 19 143 9 99 7 102 9 143 8 172 4 52 4 65

> 75,000 373 182 90 156 15 11.3 9 87 8§ 128 13 26.0 6 154 2 58 10 188

Missing 291 149 76 125 13 113 6 47 8 115 4 104 8 86 8 336 9 133
Had a regular healthcare 1264 549 519 816 15 8.9 75 783 53 805 52 832 38 875 33 711 54 943

provider
Had insurance 1,696 809 558 925 114 974 72 720 56 989 61 1000 44 99.1 37 993 53 913
Health status (fair or poor) 441 214 200 361 39 416 33 379 19 284 16 297 13 251 16 539 17 325

3 Represents 68% of Health Information National Trends Survey cancer survivors (more than 30 subjects with any one cancer type)
Note. All sample sizes are reported as unweighted and all percentages are reported as weighted, which allow for the sample data to be adjusted for and repre-

sentative of U.S. population estimates.

cancer and 22.5% of survivors reported being current smok-
ers. Smoking prevalence rates are reported in Figure 1. Among
cancer survivors, the lowest smoking rates were in men with
prostate cancer (4%) and the highest rates were in women
with cervical cancer (51.5%). Four of the seven cancer diag-
noses had lower than national averages for current smoking
(breast, prostate, melanoma, and colorectal), whereas three
had higher than national averages (cervical, endometrial, and
more than one cancer). When asked about what people could
do to reduce their chances of getting cancer, 41.4% of subjects
without cancer and 31.7% of survivors identified quitting or
not smoking as a way to prevent cancer (see Table 3). Of cur-
rent smokers, 64.7% of subjects without cancer and 48.9% of
survivors expressed a desire to quit smoking.

In the final predictive model for smoking, cancer status was
not associated with this behavior (survivor odds ratio [OR] =
1.3, 95% lower and upper confidence intervals [CI] = 0.9-1.8,
p = 0.13). The odds of being a smoker were significantly as-
sociated with other covariates: Men were more likely than
women to smoke (OR = 1.6, CI = 1.2-2.1, p < 0.01), those
younger than 65 years were more likely to smoke (OR = 2.2,
CI=1.2-4, p <0.01), divorced subjects were more likely to
smoke than those who were married (OR =2.1,CI=1.1-3.9,
p <0.001), Caucasians were more likely to smoke than non-

Caucasians (OR = 1.9, CI = 1.3-2.7, p < 0.01), and those who
had health insurance were less likely to smoke (OR =0.5, CI =
0.3-0.6, p < 0.001).

Fruit and Vegetable Consumption

The proportion of respondents eating at least five fruits or
vegetables per day was not significantly different between
participants without cancer (14.9%) and survivors (18%) (see
Figure 2). When asked what people could do to reduce their
chances of getting cancer, 21.6% of subjects without cancer
and 29% of survivors identified eating better. For those who
responded eating better, eating more fruits (13.6% of those with-
out cancer and 12.1% of survivors) and more vegetables (20.7%
and 20.1%, respectively) were identified as specific changes to
reduce cancer risk. For respondents not eating at least five fruits
or vegetables a day, 17% of those without cancer and 20% of
survivors identified eating better as a desired personal change.

In the final predictive model, eating at least five fruits or
vegetables per day was not associated with cancer status (sur-
vivor OR = 1.1, CI = 0.8-1.5, p = 0.5). Men (OR = 0.5, CI =
0.4-0.7, p < 0.001) and people with less than a high school
education (OR = 0.6, CI=0.4-0.8, p <0.001) were less likely
to eat at least five fruits or vegetables a day than women or
people with at least a high school education.
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Note. The vertical line represents the 2003 Behavioral Risk Factor Surveillance
System (Centers for Disease Control and Prevention, 2007a) national average
for adult current smokers (22%). No significiant differences (p = 0.3) existed
in smoking prevalence between those with and without cancer.

Figure 1. Smoking Prevalence

Physical Activity

Almost 53% of the group without cancer and 45.3% of the
survivors participated in regular physical activity (p = 0.001)
(see Figure 2). Rates of regular physical activity varied by
cancer diagnosis and ranged from 32.7% for women with en-
dometrial cancer to 53% for men with prostate cancer. When
participants were asked if they had anything about their own
behavior or lifestyle that they would like to change, 20.5%
of those without cancer and 36.6% of overweight or obese
survivors identified exercising more, yet only 4% of those
without cancer and 3% of survivors identified regular physical
activity as a way to prevent cancer.

In the final predictive model, cancer status was not associated
with regular physical activity (survivor OR = 0.3, CI=0.7-1.1,
p = 0.29). The odds of engaging in regular physical activity
were associated with other covariates and included never be-
ing married (OR =2, CI = 1.2-3.5, p < 0.01), being younger
than 65 years of age (OR =1.7, CI=1.3-2.3, p <0.001), being
male (OR =14, CI =1.2-1.7, p < 0.001), and having health
insurance (OR = 1.5, CI = 1.1-1.9, p < 0.01). Having less than a
high school education was not associated with regular physical
activity (OR = 0.5, CI =0.3-0.6, p <0.001).

Weight

Mean BMI was not significantly different between the sub-
jects without cancer (mean BMI = 26.5) and survivors (mean
BMI = 27). More than half of both groups were overweight or
obese (54.9% of those without cancer and 58% of survivors)
(see Figure 3). The percentage of overweight or obese partici-
pants ranged from 54%—69.6% by cancer diagnosis (see Table
3). When asked whether they would like to change anything
about their own behavior or lifestyle to reduce their chances of
getting cancer, 16.1% of survivors and 6.6% of those without
cancer who were either overweight or obese identified losing
weight. Yet only 0.2% (n = 3) respondents without cancer

and none of the survivors identified maintaining a healthy or
normal weight as a way to prevent cancer.

Discussion

Using the HBM framework, the authors expected that can-
cer survivors would be more likely to take actions to promote
their health based on their cancer experience than people
without cancer. The behaviors included not smoking, eating
at least five fruits or vegetables per day, engaging in regular
physical activity, and maintaining a healthy or normal weight.
This study evaluated the health behaviors in 619 cancer survi-
vors an average of 11 years postdiagnosis and compared them
to the behaviors of 2,141 adults without a history of cancer.
Significant differences were found between the group without
cancer and survivors in a number of demographic variables:
Cancer survivors were older, and more were female and Cau-
casian. More survivors were retired or unable to work and not
married. More survivors also reported having regular health-
care providers, health insurance, and fair or poor health. When
controlling for the covariates, however, no significant differ-
ences were found in the three health behaviors or in weight
between survivors and the group without cancer. Although
all components of the HBM (susceptibility, seriousness,
benefits, barriers, and self-efficacy) were not evaluated in the
present study, gaps in knowledge about healthy behaviors and
gaps between knowledge and expressed desire to change to
healthier lifestyle behaviors were found.

Smoking

Abstinence from smoking is the most important health
behavior that can be adopted to reduce the burden of cancer.
Continued tobacco use in cancer survivors has been associated
with the development of new primary cancers, poorer qual-
ity of life, and reduced survival (Garces et al., 2004; Gritz et
al., 2006). In the present study, the prevalence of smoking in
cancer survivors was similar to the national average (22%)
and slightly lower for the group without cancer at the time
of data collection in 2003 (Centers for Disease Control and
Prevention, 2007a); variations were found by cancer diag-
nosis. Smoking was associated with being male, Caucasian,
younger than 65, and divorced; having a high school education
or less; and being less likely to have health insurance. The
findings were similar to those reported by Bellizzi, Rowland,
Jeffery, and McNeel (2005) in 7,384 cancer survivors from the
National Health Interview Survey data. They found a 20.2%
rate of current smokers and variation in smoking rates by
cancer type. Similar to the present study’s results, they also
found a lower smoking rate among men with prostate cancer
(11.1%) and a higher rate in women with gynecologic cancers
(37.3%). Because smoking increases the risk for cervical and
other cancers, the higher prevalence rate among women with
a history of cervical cancer is of particular concern. Given
the public’s awareness of smoking issues, the finding that less
than half of either group identified quitting or not smoking
as a way to prevent cancer was surprising. Fortunately, many
smokers in both groups expressed a desire to quit smoking.

Fruit and Vegetable Consumption

In 1991, the National Cancer Institute, in partnership with
the Produce for Better Health Foundation, initiated the “5 a
Day for Better Health” program to increase consumption of

ONCOLOGY NURSING FORUM - VOL 34, NO 3, 2007

647



Downloaded on 05-04-2024. Single-user license only. Copyright 2024 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

Table 3. Percentage of Participants Who Agree That Health Behaviors Reduce Cancer Risk?

No Cancer Survivors Breast Cervical Prostate Melanoma Colorectal Endometrial > One Cancer
Health Behavior (N=2,114) (N=619) (N=119) (N=94) (N=62) (N=61) (N =49) (N=39) (N =59)
Exercise knowledge
Regular physical activity 77.9 73.0* 24.0 17.8 20.1 12.4 10.6 14.0 10.4
Or exercise
Fruit and vegetable knowl-
edge
Eat at least five servings 231 27.5 42.7 24.8 19.0 33.5 33.3 24.8 27.2
per day.
Knowledge about what can
help reduce cancer risk
Eat better. 21.6 29.0** 15.2 8.6 12.6 1.2 15.3 71 6.9
Quit or do not smoke. 41.4 31.7 8.9 20.7 6.3 85 1.2 23.0 12.1
Exercise more. 4.0 3.0 7.3 8.3 4.6 14.5 9.8 7.2 7.5
Maintain healthy weight. 0.2 - - - - - - - -
Desire to change own
behavior
Eat better. 1.7 12.6%* 15.2 8.6 12.6 1.2 15.3 71 6.9
Quit or do not smoke. 134 10.6 8.9 20.7 6.3 85 1.2 23.0 12.1
Exercise more. 57 7.5 7.3 8.3 4.6 14.5 9.8 7.2 7.5
Obtain or maintain healthy 1.2 3.3 7.9 3.2 1.3 2.9 - 8.3 -
weight.

 Represents 68% of cancer survivors (more than 30 subjects with any one cancer type)

*p<0.05 **p<0.001

fruits and vegetables (National Cancer Institute, 2001). The
program was based on accumulating evidence about the im-
pact of diet on cancer. Since then, the program has changed
to “Fruits and Veggies—More Matters.” A World Cancer
Research Fund (1997) report also made recommendations
about diet and cancer prevention that included increasing
consumption of fruits and vegetables. A number of studies
showed consistent benefits of fruit and vegetable consumption
on several cancers (Steinmetz & Potter, 1996). In the present
study, consuming at least five fruits or vegetables per day was
low (less than 20%) in both groups. Although healthy eating
was identified as a way to prevent cancer and as a desired
behavior change, the endorsement was low in both groups.

Physical Activity

The American Cancer Society and Healthy People 2010
recommended that regular physical activity be practiced at
least three to five times a week (“American Cancer Society
Guidelines,” 2006). The HINTS I question asked participants
if they engaged in moderate physical activity at least once a
week, making it impossible to know how many participants
actually met the recommended guidelines. Researchers
can assume that fewer participants met the recommended
guidelines of exercising at least three times a week because
the study asked about weekly exercise. Bellizzi et al. (2005)
found that only 29.6% of cancer survivors met recommended
physical activity guidelines. The public may be unaware that
physical activity can help prevent some cancers. In addition,
only a small number in both groups (less than 10%) identified
exercising as a desired behavior change. Clearly, this area
is in need of further exploration and intervention because
physical activity consistently has been shown to improve the
quality of life and physical functioning of cancer survivors
(Courneya, 2003; Courneya et al., 2003; Courneya & Frie-
denreich, 1999). Additional studies also have evaluated the

beneficial effects of physical activity on cancer risk (Frie-
denreich, 2001; Lee, 2003; McTiernan, 2005) and prognosis
(McTiernan, 2004).

Weight (Body Mass Index)

Being overweight is associated with a number of cancers
and other chronic illnesses (Eyre et al., 2004; Key et al.,
2004; McTiernan, 2005). Obesity also may contribute to
recurrence rates and poorer prognosis in breast, prostate, and
colon cancer survivors (Irwin et al., 2005; McTiernan, 2005;
Rock & Demark-Wahnefried, 2002; Strom et al., 2005). More
than half of the respondents in both groups were overweight
or obese. Very few respondents identified losing weight as a
desired behavior change. Even fewer identified the importance
of maintaining a healthy or normal weight as a way to prevent
cancer. This finding may change as the public becomes more
aware of the health issues that obesity can cause.

Summary

Survivors were not different from the group without a
history of cancer when controlling for other demographic
variables in the specific health behaviors explored. Overall,
the smoking rates of cancer survivors were similar to the na-
tional average. Women with cervical and endometrial cancers,
however, reported much higher rates of current smoking than
those with any other cancer diagnosis. Many in both groups
consumed fewer than five fruits or vegetables daily, were not
physically active on a regular basis, and were overweight. The
public has a lack of awareness about the role of these health
behaviors in preventing cancer. Although information regard-
ing the impact of diet, physical activity, and weight is more
recent, the role of smoking in the development of cancer has
been known publicly for decades. Therefore, that less than
half of either group identified not smoking (or quitting) as a
way to prevent cancer is disconcerting.
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No cancer?
Survivors (all)
Breast
Cervical

Prostate

Cancer Type

Melanoma

Colorectal

Endometrial

> One cancer

0 10 20 30 40 50 60
Percentage of Respondents

M Engaged in regular physical activity
M Consumed at least five fruits or vegetables per day

2 Comparisons between no cancer and survivors: p < 0.001 for physical activity
and 0.1 for fruit or vegetable consumption

Note. The dotted and solid vertical lines represent the 2003 Behavioral Risk
Factor Surveillance System (Centers for Disease Control and Prevention, 2007a)
national averages for moderate or vigorous physical activity at least three days
per week (52.8%) and fruit and vegetable consumption (22.6%), respectively.

Figure 2. Prevalence of Regular Physical Activity and Fruit
and Vegetable Consumption

The U.S. population in general, and cancer survivors in par-
ticular, clearly could benefit from targeted health education and
promotion interventions. The promotion of smoking prevention
and cessation should be a priority for cancer survivors and the
healthcare providers caring for them (Agency for Healthcare
Research and Quality, 2005; Sarna et al., 2000). Smoking ces-
sation interventions tailored to cancer survivors currently are
being tested (Emmons et al., 2005; Pinto & Trunzo, 2005).

Survivors have expressed interest in receiving information
about eating a healthy diet and exercise (Demark-Wahnefried
et al., 2000; Demark-Wahnefried, Werner, et al., 2005; Jones
& Courneya, 2002; Patterson et al., 2003; Pinto et al., 2002;
Reedy, Haines, & Campbell, 2005; Satia et al., 2004). Rec-
ognizing that many survivors are interested in taking control
of their own health, the American Cancer Society recently
developed a guide regarding nutrition and physical activ-
ity during and after treatment (Brown et al., 2003; Kushi
et al., 2006). A growing number of randomized, controlled
trials are being conducted to explore the benefits of regular
physical activity and healthy eating habits in cancer survivors
(Cox, McLaughlin, Rai, Steen, & Hudson, 2005; Demark-
Wahnefried et al., 2003; Irwin et al., 2004; Knols, Aaronson,
Uebelhart, Fransen, & Aufdemkampe, 2005; Perry & Bauer,
2001; Pinto & Trunzo, 2005). In a historic joint venture, the
American Cancer Society, American Diabetes Association,
and the American Heart Association collaborated to create a
common agenda for the U.S. population (Eyre et al., 2004).
The agenda will promote healthy lifestyles and screening for

the prevention and early detection of diseases such as cancer,
diabetes, and heart disease. All of the interventions may help
survivors remain on a path to achieving and maintaining a
healthy or normal weight and lifestyle.

Limitations

The limitations of this study are mainly related to conduct-
ing a secondary data analysis, including working with the
existing questions and data. As such, HINTS was not designed
to test the HBM or its components (susceptibility, seriousness,
benefits, barriers, and self-efficacy) or cancer survivorship
issues. The HBM was not evaluated for its predictive ability
but instead was used to guide the identification and inclusion
of relevant variables in understanding self-reported health
behaviors. Although the HINTS participants were a random
sample of the U.S. population, the cancer survivors in the
study may not have been representative of all U.S. cancer
survivors. Information about cancer treatment and staging
was not collected. Self-report of cancer history and health
behaviors is subject to recall bias, and the self-report was
not verified. Nevertheless, the robust sample of survivors
and controls, as well as rich item content, provided a unique
opportunity to explore these issues within the theoretical
framework of the HBM.

Conclusion

Contrary to what the authors expected to find, cancer
survivors did not differ from the group without a history of
cancer when controlling for other demographic variables
in the specific health behaviors explored in this study. Fur-
ther exploration of the findings (e.g., impact of time since

No cancer
Survivors (all)
Breast

Cervical

Prostate

Cancer Type

Melanoma
Colorectal
Endometrial

> One cancer

0 10 20 30 40 50 60 70
Percentage of Respondents

Il Obese (body mass index > 30)
M Overweight (body mass index = 25 to < 30)

Note. The solid and dotted vertical lines represent the 2003 Behavioral Risk
Factor Surveillence System (Centers for Disease Control and Prevention,
2007a) national average for overweight (65.2%) and obese (31.1%) adults,
respectively.

Figure 3. Prevalence of Participants Who Were Overweight
or Obese by Body Mass Index
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diagnosis) are warranted, including exploring the concept
of the “teachable moment” for survivors. Abstaining from
smoking, eating fruits and vegetables, being physically
active, and maintaining a healthy or normal weight can
enhance health-related quality of life and improve survival
of cancer survivors (Demark-Wahnefried, Aziz, et al., 2005;
Institute of Medicine, 2006). Adoption of healthy lifestyle
behaviors should be addressed by nurses when caring for
cancer survivors. The authors encourage development of
health education programs to promote healthy behaviors and,

more specifically, to develop and evaluate targeted programs
for cancer survivors.
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