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Abstract

Objective: To examine the effects of online health information seeking (OHIS) behavior on five health behaviors (regular
physical activity, less sedentary, calorie checking, no alcohol consumption, and no smoking) among adult cancer survivors
in the United States.

Methods: A cross-sectional analysis was conducted with adult cancer survivors (≥18 years old) from Cycles 2, 3, and
4 of the Health Information National Trends Survey (HINTS). The respondents self-reported OHIS, and the data on
the five health behaviors were pooled to perform descriptive and multivariable logistic regression analyses using
Stata 17.0.

Results: Of the 1245 adult cancer survivors, approximately 74% reported OHIS behavior for themselves within the previous
year of the survey. We found that OHIS was significantly and positively associated with the level of physical activity (odds ratio
[OR]= 1.53, p= .002) and calorie checking (OR= 1.64, p= .001), but not with sedentary behavior, smoking, and alcohol con-
sumption after adjusting for age, sex, race/ethnicity, education, income, body mass index (BMI), marital status, depression,
and general health.

Conclusions: Findings from this study suggest that most cancer survivors used various forms of digital tools and platforms to
seek health information. The study also demonstrated an independent impact of OHIS behavior on physical activity and cal-
orie checking. Healthcare professionals may need to encourage and guide cancer survivors to seek credible eHealth infor-
mation and further utilize digital health tools as a platform for care delivery, promoting health behaviors and preventing
adverse health outcomes among cancer survivors.
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Introduction
Cancer survivors continue to grow due to the rapid develop-
ment of diagnostic tools, early detection, and advanced
therapeutic treatments.1,2 Optimizing patients’ long-term
health and well-being after cancer treatments is being
increasingly emphasized as part of their standard care of
cancer.3,4 Risks for cancer recurrence and overall survival
may be affected by modifiable behavioral risk factors,
such as physical activity, diet, smoking, and alcohol
intake.4–7 Studies have shown that poor lifestyle health
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behaviors are the leading preventable causes of death in the
United States.8 Lifestyle health behaviors are commonly
influenced by sociodemographic factors and psychological
well-being (e.g., depression and anxiety).9–11 The benefits
of engaging in these health behaviors are clear; thus, the
American Cancer Society has recently released its third
nutrition and physical activity guideline for cancer survi-
vors.4 However, many cancer survivors are not meeting
the recommended guidelines for these behaviors.12,13

Therefore, efforts are needed to identify ways in
which healthcare professionals can encourage and support
cancer survivors in adopting and maintaining health
behaviors.

According to the health belief model,14,15 which
explains and predicts health behaviors, cancer survivors
need to perceive the risk of developing more chronic condi-
tions, understand the severity of existing disease, recognize
the benefits of health behaviors, feel the absence of barriers
to health behaviors’ change, have confidence in their abil-
ities to implement health behaviors, and require cues
to change behaviors prior to adopting health behaviors.
These cues can be either internal or external (e.g.,
advice from others, illness of family member, and news
information).14 Therefore, online health information not
only offers an opportunity to increase their self-efficacy
and knowledge about the benefits of health behaviors
but is also considered as an external cue to action.
Therefore, online health information seeking (OHIS:
refers to the search for details on symptoms, diagnoses,
and treatments for various diseases, or simply seeking
general information on weight loss, healthy diets, or
wellness tips online16) behavior expands people’s exist-
ing knowledge and change beliefs and attitudes about
health behaviors,17,18 thus promoting the adoption of
health behaviors.

Previous research provides evidence that OHIS posi-
tively affects dietary behaviors, physical activity,
smoking, and alcohol consumption in the general adult
population.9,10,19,20 Overall, most studies suggest the bene-
ficial effects of OHIS on health behaviors. However, to our
knowledge, there is a lack of research examining these asso-
ciations in cancer survivors, a group that would benefit
more from the promotion of health behaviors. Cancer survi-
vors demonstrate lower prevalence rates of smoking,
alcohol consumption, physical activity, and maintenance
of a normal body mass index (BMI) compared to indivi-
duals without a history of cancer.21,22 In this study, we
examined the associations of OHIS with five health beha-
viors (physical activity, sedentary behavior, calorie check-
ing, alcohol consumption, and smoking) among cancer
survivors. We hypothesized that OHIS could promote
certain health behaviors among cancer survivors, such as
regular physical activity, reduced sedentary behavior,
calorie checking, decreased alcohol consumption, and
smoking cessation.

Methods

Study population

We used the combined survey data from Cycle 2, Cycle 3,
and Cycle 4 of the National Cancer Institute’s Health
Information National Trends Survey (HINTS) 5. HINTS
is a cross-sectional survey conducted on a nationally repre-
sentative sample of non-institutionalized US (United States)
adults and weighted to represent the US population.23 The
three survey cycles were conducted in 2018, 2019, and
2020, with 12,807 respondents. Details on sample selection,
data collection, and data management of the HINTS are
described in previous articles.23–25 HINTS was reviewed
by the Westat Institutional Review Board. Participant
consent was waived because HINTS was classified as
exempt by the US National Institutes of Health Office of
Human Subjects Research Protections. The HINTS data is
de-identified and publicly available from the HINTS
website: https://hints.cancer.gov/.

We restricted our study to respondents who had diagno-
sis of cancer (2075). We also excluded respondents with
missing values on any of the following variables: physical
activity, sedentary behavior, cigarette smoking, drinking
status, calorie checking, and covariates, resulting in a
final sample size of 1245 cancer survivors.

Measurements

The key independent variable is OHIS. To assess OHIS
behavior, cancer survivors were asked: “In the past
12 months, have you used a computer, smart phone, or
other electronic means to look for health or medical infor-
mation for yourself?” (1= yes, 0= no).

The outcome of interest includes five health behaviors:
physical activity, sedentary behavior, calorie checking,
smoking status, and alcohol consumption. Cancer survivors
were asked two questions to measure their physical activity:
(a) “In a typical week, how many days do you do any phys-
ical activity or exercise of at least moderate intensity, such
as brisk walking, bicycling at a regular pace, and swimming
at a regular pace?” and (b) “On the days that you do any
physical activity or exercise of at least moderate intensity,
how long do you typically do these activities? Minutes
per day.”We multiplied these two items and grouped parti-
cipants into three categories based on the self-reported
moderate physical activities in a week: no (no physical
activity), light physical activity (participated moderate
physical activity but less than 150 min per week), and mod-
erate physical activity and meeting guidelines (moderate
physical activity with greater than 150 min per week).26

Sedentary behavior was assessed with one item: “During
the past 7 days, how much time did you spend sitting on a
typical day at home or at work?” Because the distribution of
sedentary time was positively skewed (skewness= .802, p <
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.001; kurtosis= 3.74, p < .001), we performed a square root
transformation of the data to achieve normality.

Calorie checking was measured by asking “Think about
the last time you ordered food in a fast food or sit-down res-
taurant; did you notice calorie information listed next to the
food on the menu or menu board?” (1= yes, 0= no).

Cigarette smoking status was measured by asking two
smoking-related questions “Have you smoked at least 100
cigarettes in your entire life?” and “How often do you
now smoke cigarettes?” Respondents were then grouped
into three categories: former smokers, current smokers,
and never smokers.

Alcohol consumption was assessed using the following
two questions: (a) “During the past 30 days, how many
days per week did you have at least one drink of any alco-
holic beverage?” and (b) “During the past 30 days, on the
days when you drank, about how many drinks did you
drink on average?” Respondents’ average weekly alcohol
consumption was calculated by multiplying these two
items. We further grouped participants into three categories
according to the definition of the National Institute on
Alcohol Abuse and Alcoholism27: non-drinker, moderate
drinker (females who drank 1–7 glasses or males who
drank 1–14 glasses of alcoholic beverage per week), and
heavy drinker (females who drank more than 7 glasses or
males who drank more than 14 glasses of alcoholic bever-
age per week).

In line with previous studies,9–11 the following covari-
ates were included: BMI, education, race, household
income, marital status, sex, depression, and/or general
health and also age (in years), sex (1=male, 0= female),
education (less than high school degree or high school
graduate, some college, bachelor’s degree or more (refer-
ence group)), race/ethnicity (1= non-Hispanic White, 0=
other), marital status (1=married, 0= not married),
annual household income ranges (<US$19,999, US
$20,000 to US$49,999, US$50,000 to US$74,999, US
$75,000 to US$99,999, US$100,000 to US$199,000, and
US$200,000 or more), BMI (calculated as weight divided
by square of height), and depression (1= yes, 0= no). In
addition, respondents were asked to self-report their
general health status on a 5-point scale from 1= excellent
to 5= poor. This variable was dichotomized into good
(excellent/very good/good) versus poor (fair/poor).

Statistical analyses

We used Stata 17.0 to perform all data analyses and set the
α level at .05. First, we conducted descriptive analyses to
understand the characteristics of the study population.
Second, traditional visual inspection and several statistical
tests (e.g., variance inflation factor, Durbin–Watson statis-
tic, and Cook’s distance) were performed to ensure that
ordinary least squares (OLS) assumptions were met
adequately. There was no multicollinearity problem

between predictors, and the variance inflation factors of
all predictors were 2.52. Next, linear or logistic regression
models depending on whether the outcome was categorical
or continuous were applied to test associations between
OHIS and physical activity, calorie checking, cigarette
smoking status, and drinking status, after controlling for
age, sex, education, race/ethnicity, marital status, household
income, BMI, depression, and general health.

Results
Table 1 presents the descriptive characteristics of cancer
survivors. They were primarily female, never smokers,
reported no alcohol consumption, had some college educa-
tion, identified as non-Hispanic White, were married, had a
household income ranging from $20,000 to $49,999, parti-
cipated in physical activity, reported no depression, no
calorie checking, and had a general good health status.
The mean self-reported sedentary time, BMI, and age of
the cancer survivors were 7.21 h (SD= 3.67), 28.59
(SD= 6.14), and 65.99 years of age (SD= 12.81), respect-
ively. Most cancer survivors (73.73%) looked for health
or medical information for themselves electronically
within the last year.

Table 2 shows the results of initial regression models
predicting physical activity, calorie checking, alcohol con-
sumption, smoking, and sedentary behavior from OHIS
behavior before adjusting for covariates. Among the five
health behaviors, physical activity, calorie checking, and
alcohol consumption were all significantly associated with
OHIS (p < .001). Since sedentary behavior and smoking
were not significantly associated with OHIS behavior, no
further analyses were conducted. However, after adjusting
for covariates, OHIS behavior was no longer a significant
predictor for alcohol consumption (supplemental Table S1).

Table 3 presents the results from an ordered logistic
regression model predicting levels of physical activity
from OHIS behavior. The results indicated that cancer sur-
vivors who engaged in OHIS were 53% (p= .002) more
likely to participate in physical activity compared to non-
online health information seekers. Of the covariates, age
(OR= .98, p= .001) and BMI (OR= .94, p < .001) were
negatively associated with physical activity participation.
Compared to those with less than a high school degree
or a high school diploma, cancer survivors with
some college education, a bachelor’s degree, or a post-
baccalaureate degree were 1.55 (p= .006), 1.84 (p=
.001), and 2.17 (p < .001) times more likely to be physically
active, respectively. Cancer survivors who reported depres-
sion or poor general health were 38% (p < .001) or 68% (p <
.001) less likely to engage in physical activity compared to
cancer survivors without depression or in good general
health. Female cancer survivors were 29% (p= .003) less
likely to be physically active compared to male cancer
survivors.
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Table 4 presents the results from a binary logistic regres-
sion model predicting calorie checking based on OHIS. The
odds of calorie checking among online health information
seekers increased by a factor of 1.65 (p= .001) compared
to non-online health information seekers, after controlling
for covariates. Of the covariates, female cancer survivors
were 41% (p= .007) more likely to engage in calorie

Table 1. Characteristics of cancer survivors.

Characteristics
Sample
(N= 1245)

Dependent variables

Physical activity

No, n (%) 367 (29.48%)

PA not meeting guidelines, n (%) 442 (35.50%)

Meet PA guidelines, n (%) 436 (35.02%)

Sedentary time (hours), M (SD) 7.21 (3.67)

Calorie checking

Yes, n (%) 622 (49.96%)

No, n (%) 623 (50.04%)

Smoking status

Never, n (%) 649 (52.13%)

Former, n (%) 467 (37.51%)

Current, n (%) 129 (10.36%)

Alcohol consumption

No, n (%) 641 (51.49%)

Drink in moderation, n (%) 468 (37.59%)

Heavy drinkers, n (%) 136 (10.92%)

Independent variables

Online health information seeking

Yes, n (%) 918 (73.73%)

No, n (%) 327 (26.27%)

Covariates

Age, M (SD) 65.99 (12.81)

Sex

Male, n (%) 558 (44.82%)

Female, n (%) 687 (55.18%)

Education

(continued)

Table 1. Continued.

Characteristics
Sample
(N= 1245)

Less than or high school graduate n (%) 265 (21.29%)

Some college, n (%) 383 (30.76%)

Bachelor’s degree, n (%) 306 (24.58%)

Post-baccalaureate degree, n (%) 291 (23.37%)

Race/ethnicity

Non-Hispanic White, n (%) 990 (79.52%)

Other, n (%) 255 (20.48%)

Marital status

Married, n (%) 665 (53.41%)

Not married, n (%) 580 (46.59%)

Household income

$0 to $19,999, n (%) 172 (13.82%)

$20,000 to $49,999, n (%) 389 (31.24%)

$50,000 to $74,999, n (%) 240 (19.28%)

$75,000 to $99,999, n (%) 149 (11.97%)

$100,000 or more, n (%) 295 (23.69%)

Depression

Yes, n (%) 283 (22.73%)

No, n (%) 962 (77.27%)

Self-reported health

Good, n (%) 973 (78.15%)

Poor, n (%) 272 (21.85%)

Body mass index, M (SD) 28.59 (6.14)

Abbreviations: PA: physical activity; M: mean; SD: standard deviation.
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checking than male cancer survivors. Additionally, there
was a positive association between BMI and calorie check-
ing (OR= 1.04, p < .001).

Discussion
The present study examined the association between OHIS
and five lifestyle health behaviors among cancer survivors.
We found that OHIS behavior was significantly associated
with an increased physical activity participation and calorie
checking among cancer survivors, but not with sedentary
behavior, alcohol consumption, or smoking, after adjusting
for covariates. To our knowledge, this is one of the
first studies to investigate the effects of OHIS on health
behaviors specifically among cancer survivors. Previous
studies have explored the association between OHIS
and various lifestyle health behaviors. For instance, a

community-based cross-sectional study found that OHIS
behavior was positively associated with fruit and vegetable
consumption and physical activity among Hispanics.19

Another cross-sectional survey study demonstrated that
OHIS was positively associated with fruit/vegetable
intake but negatively associated with smoking.9 Chae
et al.28 also reported that online health-related activities
were positively associated with two dietary behaviors
including calorie checking on menu and fruit/vegetable
consumption. Additionally, nearly half of health internet
users expressed a desire to change their diet and increase
physical activity based on the health information
obtained online.29 Moreover, individuals who utilized the
internet for assistance with their diet, weight management,
and physical activity exhibited higher vegetable/fruit
consumption and engaged in more moderate exercise.30

Overall, our findings suggests that cancer survivors with

Table 2. Regression models assessing OHIS on health behaviors prior to adjusting for covariates.

Online health information seeking

Yes (N= 918) No (N= 327) Logistic regression

Physical activity p < .001

No, n (%) 228 (18.31%) 139 (11.16%)

PA not meeting guidelines, n (%) 338 (27.15%) 104 (8.35%)

Meet PA guidelines, n (%) 352 (28.27%) 84 (6.75%)

Sedentary hours, M (SD) 7.22 (3.71) 7.17 (3.55) p= .787#

Calorie checking p < .001

Yes, n (%) 504 (40.48%) 118 (9.48%)

No, n (%) 414 (33.25%) 209 (16.79%)

Smoking status p= .194

Never, n (%) 490 (39.36%) 159 (12.77%)

Former, n (%) 340 (27.31%) 127 (10.2%)

Current, n (%) 88 (7.07%) 41 (3.29%)

Alcohol consumption p < .001

No, n (%) 434 (34.86%) 201 (16.14%)

Drink in moderation, n (%) 369 (29.64%) 99 (7.95%)

Heavy drinkers, n (%) 115 (9.24%) 27 (2.17%)

Note: #: linear regression.
Abbreviations: PA: physical activity; M: mean; SD: standard deviation.
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OHIS behavior are more likely to be more physically active
and be aware of their caloric intake.

On the other hand, we found no correlations between
OHIS and sedentary behavior, alcohol consumption, or
smoking status. The health belief model suggests that
OHIS behavior is influenced by risk perceptions and affect-
ive risk responses.15,31 Perceived benefits play a role in the
relationship between OHIS and health behaviors among
cancer survivors. Engaging in physical activity and redu-
cing sedentary behavior not only lowers the incidence and
mortality of cancer but also helps alleviate the negative
effects associated with cancer treatment, enhances the
effectiveness of cancer treatment, improves cancer progno-
ses, and reduces risks of cancer metastases.32–38 However,
compared to the well-recognized benefits of physical activ-
ity, cancer survivors may not adequately perceive the risks
associated with sedentary behavior.34,35,39–41 This lack of
risk perception could explain why our study did not find
a significant correlation between OHIS and sedentary
behavior. Previous studies have shown inconsistent asso-
ciations between OHIS and smoking. While some studies
found no significant associations, others revealed that
smokers were more likely to use the internet for behavioral
support.9,19 Similarly, prior research lacks substantial evi-
dence supporting the effectiveness of digital health in redu-
cing alcohol consumption.42 Given that alcohol and
smoking represent significant risk factors for multiple
cancers, offline resources (e.g., patient–provider communi-
cation) may mitigate the impact of OHIS among cancer
survivors.

It is worth noting that in this study, approximately three-
quarters of cancer survivors rely on the internet for health
information, highlighting its importance as a valuable
source of information. In 2013, only one-third of US
adults used the internet for health information.32 The rise
of digital technology has led to an increasing number of
individuals seeking health information online to assist
them in making informed decisions.43 A recent study dis-
covered that newly diagnosed cancer patients were more

Table 3. Ordered logistic regression assessing OHIS impact on
levels of physical activity.

Variable OR 95% CI p value

Age .98 .98 .99 .001

Sex

Male Reference

Female .71 .56 .89 .003

Education

Less than or high school
graduate

Reference

Some college 1.55 1.13 2.12 .006

Bachelor’s degree 1.84 1.3 2.59 .001

Post-baccalaureate
degree

2.17 1.51 3.13 <.001

Race/ethnicity

Non-Hispanic White Reference

Other .93 .70 1.23 .606

Marital status

Not married Reference

Married 1.18 .92 1.51 .192

Household income

$0 to $19,999 Reference

$20,000 to $49,999 .80 .55 1.16 .235

$50,000 to $74,999 .96 .63 1.45 .836

$75,000 to $99,999 1.19 .74 1.91 .471

$100,000 or more .96 .61 1.50 .851

Depression

No Reference

Yes .62 .47 .80 <.001

Self-reported health

Good Reference

(continued)

Table 3. Continued.

Variable OR 95% CI p value

Poor .32 .24 .43 <.001

Body mass index .94 .92 .96 <.001

Online health information seeking

No Reference

Yes 1.53 1.17 2.00 .002

Abbreviations: OR: odds ratio; CI: confidence interval.
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likely to seek health information online, even after adjust-
ment for age.44 These findings have important implications
for the development of interventions aimed at promoting
health behaviors among cancer survivors. Web-based inter-
ventions have proven effective in increasing physical activ-
ity levels among individuals with various chronic
conditions, including cancer.44–47 Factors such as gender
differences, BMI, and mental health should be considered
when promoting and supporting the use of eHealth and
mobile health tools.

By broadening our understanding of the associations
between OHIS and modifiable lifestyle health behaviors
among cancer survivors, this study offers opportunities to
guide cancer survivors in developing healthier behaviors
that can prevent disease progression and improve outcomes.
As informational support can stimulate OHIS, leading to
intentions for healthier lifestyles health behaviors,48 health-
care professionals should actively engage in discussions to
facilitate the adoption of health behaviors among cancer
survivors. Given the inconsistent and conflicting nature of
health information found on the internet,49 healthcare
professionals play an essential role in providing guidance
and empowering cancer survivors to engage in OHIS
activities.

This study has several limitations. Firstly, the cross-
sectional design of this study prevents our ability to estab-
lish causal relationships between OHIS and health beha-
viors. Therefore, we cannot preclude the possibility that
individuals who engage in health behaviors are more
likely to seek health information online. Secondly, relying
on self-reported measures from respondents introduces the
potential for misclassification, recall bias, and response
bias. Thirdly, due to the retrospective nature of this
study and the large sample size (N= 1245), sample size
and power calculations were not conducted. Although
the HINT’s survey was weighted to US population,
approximately three-quarters of the cancer survivors in
this study were non-Hispanic whites. This may limit the

Table 4. Binary logistic regression assessing OHIS impact on health
behavior in calorie checking.

Variables OR 95% CI p value

Age .99 .98 1.00 .092

Sex

Male Reference

Female 1.41 1.10 1.81 .007

Education

Less than or high
school graduate

Reference

Some college 1.11 0.79 1.56 .541

Bachelor’s degree 1.35 0.93 1.96 .112

Post-baccalaureate
degree

1.66 1.12 2.45 .012

Race/ethnicity

Non-Hispanic White Reference

Other .92 .68 1.24 .586

Marital status

Not married Reference

Married .78 .60 1.02 .11

Household income

$0 to $19,999 Reference

$20,000 to $49,999 1.28 .85 1.91 .237

$50,000 to $74,999 1.25 .79 1.96 .342

$75,000 to $99,999 1.81 1.08 3.03 .025

$100,000 or more 1.62 .99 2.64 .054

Depression

No Reference

Yes .87 .65 1.17 .353

Self-reported health

Good Reference

(continued)

Table 4. Continued.

Variables OR 95% CI p value

Poor .75 .56 1.02 .064

Body mass index 1.04 1.02 1.06 <.001

Online health
information seeking

No Reference

Yes 1.64 1.23 2.20 .001

Abbreviations: OR: odds ratio; CI: confidence interval.
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generalizability of the findings to minority populations,
given the lack of diversity among the represented cancer
survivors. Additionally, while we controlled for sociode-
mographic and psychological (depression) variables,
future studies may benefit from considering additional
unmeasured confounders, such as health literacy, that
could potentially influence the associations between OHIS
and health behaviors. Lastly, another potential confounding
factor that should be considered in the future studies is
comorbidity (e.g., diabetes and cardiovascular disease),
which could influence OHIS behavior and underestimate
the impact of cancer diagnosis on health behaviors.

Conclusions
This study provides compelling evidence supporting the
association between OHIS and the adoption of specific
health behaviors among cancer survivors, including phys-
ical activity and calorie checking. It is crucial for health pro-
fessionals to actively promote the use of trustworthy online
health information and provide appropriate guidance and
support to ensure its effective utilization. Considering that
a considerable number of cancer survivors are already util-
izing online tools to access health-related information,
future behavioral interventions can explore innovative
ways to leverage eHealth and mHealth platforms to facili-
tate long-term positive behavioral changes in this popula-
tion. In summary, the findings of this study suggest that
eHealth holds great potential as a valuable tool for promot-
ing and sustaining lifestyle health behaviors among cancer
survivors who are particularly vulnerable.

Contributorship: ZL contributed to the study conception,
methodology, data analysis, manuscript draft, and editing of the
manuscript. YL contributed to the study conception,
methodology, manuscript review, and editing. CLH contributed
to funding acquisition, manuscript review, and editing. CDR
contributed to the manuscript review and editing. XZ
contributed to the data analysis, validation, manuscript review,
and editing. All authors read and approved the final manuscript.

Declaration of conflicting interests: The author(s) declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Ethical approval: HINTS was reviewed by the Westat
Institutional Review Board. Participant consent was waived
because HINTS was classified as exempt by the US National
Institutes of Health Office of Human Subjects Research
Protections. The HINTS data is de-identified and publicly
available from the HINTS website: https://hints.cancer.gov/.

Funding: The author(s) disclosed receipt of the following
financial support for the research, authorship, and/or publication
of this article: This work was supported by NIAAA R00

AA028537 to CLH and the National Institute on Alcohol Abuse
and Alcoholism (grant number AA028537).

Guarantor: ZL.

ORCID iDs: Zhaoli Liu https://orcid.org/0000-0002-4210-8349
Yue Liao https://orcid.org/0000-0002-9384-336X

Supplemental material: Supplemental material for this article is
available online.

References
1. American Cancer Society. Information and Resources about

for Cancer: Breast, Colon, Lung, Prostate, Skin. Accessed
May 7, 2023. https://www.cancer.org

2. Siegel RL, Miller KD, Fuchs HE, et al. Cancer Statistics,
2021. CA Cancer J Clin 2021; 71: 7–33.

3. Demark-Wahnefried W, Rogers LQ, Alfano CM, et al.
Practical clinical interventions for diet, physical activity,
and weight control in cancer survivors. CA Cancer J Clin
2015; 65: 167–189.

4. Rock CL, Thomson C, Gansler T, et al. American Cancer
Society guideline for diet and physical activity for cancer pre-
vention. CA Cancer J Clin 2020; 70: 245–271.

5. Matthews CE, Moore SC, Arem H, et al. Amount and
intensity of leisure-time physical activity and lower cancer
risk. J Clin Oncol 2020; 38: 686–697.

6. Cinciripini PM, Karam-Hage M, Kypriotakis G, et al.
Association of a comprehensive smoking cessation program
with smoking abstinence among patients with cancer. JAMA
Netw Open 2019; 2: e1912251.

7. Song L, Guan T, Guo P, et al. Cardiovascular disease, risk
factors, and health behaviors among cancer survivors and
spouses: a MEPS study. Cancer Med 2020; 9: 6864–6874.

8. Mokdad AH, Marks JS, Stroup DF, et al. Actual causes
of death in the United States, 2000. JAMA 2004; 291:
1238–1245.

9. Shahab L, Brown J, Gardner B, et al. Seeking health informa-
tion and support online: does it differ as a function of engage-
ment in risky health behaviors? Evidence from the health
information national trends survey. J Med Internet Res
2014; 16: e253.

10. White A, Kavanagh D, Stallman H, et al. Online alcohol
interventions: a systematic review. J Med Internet Res 2010;
12: e62.

11. Stanton R, To QG, Khalesi S, et al. Depression, anxiety and
stress during COVID-19: associations with changes in phys-
ical activity, sleep, tobacco and alcohol use in Australian
adults. Int J Environ Res Public Health 2020; 17: 4065.

12. Bryant J, Turon H, Mansfield E, et al. Discussions about life-
style risk factors following a cancer diagnosis: findings from a
sample of Australian cancer outpatients. J Cancer Educ Off J
Am Assoc Cancer Educ 2020; 35: 1170–1176.

13. Jarvandi S, Pérez M, Margenthaler J, et al. Improving lifestyle
behaviors after breast cancer treatment among African
American women with and without diabetes: role of health

8 DIGITAL HEALTH

https://hints.cancer.gov/
https://hints.cancer.gov/
https://orcid.org/0000-0002-4210-8349
https://orcid.org/0000-0002-4210-8349
https://orcid.org/0000-0002-9384-336X
https://orcid.org/0000-0002-9384-336X
https://www.cancer.org
https://www.cancer.org


care professionals. Ann Behav Med Publ Soc Behav Med 2021;
55: 1–13.

14. Abraham C and Sheeran P. Predicting Health Behaviour: The
Health Belief Model. 2. ed., repr. Maidenhead: Open Univ.
Press, 2009.

15. Darvishpour A, Vajari SM and Noroozi S. Can health belief
model predict breast cancer screening behaviors? Open
Access Maced J Med Sci 2018; 6: 949–953.

16. Jia X, Pang Y and Liu LS. Online health information seeking
behavior: a systematic review. Healthcare 2021; 9: 1740.

17. Oh HJ and Lee B. The effect of computer-mediated social
support in online communities on patient empowerment and
doctor-patient communication. Health Commun 2012; 27:
30–41.

18. Mitsutake S, Shibata A, Ishii K, et al. Associations of eHealth
literacy with health behavior among adult internet users.
J Med Internet Res 2016; 18: e5413.

19. Lee YJ, Boden-Albala B, Jia H, et al. The association between
online health information-seeking behaviors and health beha-
viors among Hispanics in New York City: a community-based
cross-sectional study. J Med Internet Res 2015; 17: e4368.

20. Woolf SH, Krist AH, Johnson RE, et al. A practice-sponsored
web site to help patients pursue healthy behaviors: an
ACORN study. Ann Fam Med 2006; 4: 148–152.

21. LeMasters TJ, Madhavan SS, Sambamoorthi U, et al. Health
behaviors among breast, prostate, and colorectal cancer survi-
vors: a US population-based case-control study, with compar-
isons by cancer type and gender. J Cancer Surviv 2014; 8:
336–348.

22. Arem H, Mama SK, Duan X, et al. Prevalence of healthy
behaviors among cancer survivors in the United States: how
far have we come? Cancer Epidemiol Biomarkers Prev
2020; 29: 1179–1187.

23. National Cancer Institute. About HINTS | HINTS. Accessed
May 15, 2022. https://hints.cancer.gov/about-hints/learn-
more-about-hints.aspx

24. Winston S. Health information national trends survey
(HINTS.gov). Med Ref Serv Q 2021; 40: 215–223.

25. Liu Z and Wang J. Associations of perceived role of exercise
in cancer prevention with physical activity and sedentary
behavior in older adults.Geriatr Nur (Lond) 2022; 44: 199–205.

26. Piercy KL, Troiano RP, Ballard RM, et al. The physical activ-
ity guidelines for Americans. JAMA 2018; 320: 2020–2028.

27. National Institute of Health. Drinking Levels Defined |
National Institute on Alcohol Abuse and Alcoholism
(NIAAA). Accessed May 15, 2022. https://www.niaaa.nih.
gov/alcohol-health/overview-alcohol-consumption/moderate-
binge-drinking

28. Chae J. How we use the internet matters for health: the rela-
tionship between various online health-related activities and
preventive dietary behaviors. Health Informatics J 2019; 25:
973–983.
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